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1 Height preserving admissibility of weakening

Case(s) rule Tr

— — TR
ehy : Ap = T - ehy : Ao, Fg - T

e Case(s) rule —p

-
hy : Ag,F3 - Fy
by s A, F3EFg N — = m
oA ol R hy : Ag,Fg,F3 F Fy

ehy : A k- F3 — Fy — = 2 - =R
eh; : Ag,Fg k- F3 — Fy

Case(s) rule Ar

ax ax
hy : Ag F F hy : Ag FF
hy:Ag kFg hy:Agk Fy 1:727°78 1:72" 74

IH

IH
- hy : Ag,Fg FF hy : Ag,Fg F F
ehy : Ag k- F3 AFy R 1 2,50 3 1 2, Fp 4

AR
ehy : Ag,Fg - F3 AFy

e Case(s) rule Vq

—— ax
hy : Ag - Fg b A2 P H
—_——— V1 - hy : Ag,Fg + F3
ohy : A FF3 VFy v
ehy : Ag,Fg - F3 V Fy

Case(s) rule Vo

—_— ax
by : Ag k- Fy
hy i Ag bk Fy y . ~ - -
—_—— V2 hy : Ag,Fg FF
ehy : A - Fg V Fy 172,70 " "4
ohy : Ag,Fg k- F3 V Fy

Case(s) rule —p,

ax ax
hy : Ao, F, Fq - F. hy : Ag,Fy FF
hy : Ag,Fg3 — F4 - F3 hy : Ag,Fy F Fp 1 2:F3 7 Fa 3 1 2-74 5

IH

—L = by D Fo.F3 = FaFF3 o by :Ag Fo.FyFF
ohy : Mg, Fy — Fy - Fg 1 : A2, Fg, F3 4 P F3 1 A2, Fp,Fy 5

ohy : Ao ,Fg,F3 — F4 F Fp

Case(s) rule AL

- .
hy : Ag,Fg,Fqy FF

hy : Ag,F3,Fy  Fy 1 2:73,%4 5 i
- hy : Ag,Fg,F3,F4 F Fy

ehy : Ag,F3 AFy F Fy
ehy : Ag,Fy,F3 AFy k- Fy



e Case(s) rule vV,

ax ax
hy : Ao, Fg F Fj hy : Ag,Fy F F5
b APy b Fs hytAgFabFs . H . H
L hy : Ao, Fq,F3 F Fg hy : Ao, Fg,Fy - Fg

oh) : Ay, Fg VFy F Fg

VL
ehy : Ag,Fg,F3 VFy k- Fp

e Case(s) rule 1,

- 1 -
en; : L, ApFFy L ™ en L, Ag,FgrF; L
e Case(s) rule I
eh; : Ao, p3 k- pg - ehy : Ag,Fp,p3 - p3
e Case(s) rule T,
by A Fg
hy : Ag F Fs
b iAgbFs . ~ F3 -
. hy , F F.
ony T, ApFFg L 1:22: 70 " '3 L

ehy : T,Aqy,Fg F Fg



2 Measure of derivations

e Case(s) rule Tg

_— T
en; A FT B —
e Case(s) rule —p
by Ag Py Fy .
ohj : Ag - F3 — Fy R
e Case(s) rule Ag
hy : Ag FF3 hy:Ag kFy
R d
ohy : Ag FF3 AFy
e Case(s) rule V4
hy : Ag F Fg N .
ohj : Ag F3 V Fy !
e Case(s) rule Vs
hy : Ag - Fy N .
ehy : Ag - F3 V Fy 2
e Case(s) rule —p,
hy : Ag,F3 — F4 HF3 hy : Ag,Fy b Fg .
ohy : Ag,F3 — Fy F Fp L
e Case(s) rule Ap,
hleQ,Fs,F4FF5 N N
ehy : Ay, F3 AFy - Fy L
e Case(s) rule vy,
By :Ap Fg b F5 b :ApFabFs .
ehy : Ag,F3 V Fy F Fp L
e Case(s) rule 1,
1 .

ehy : L, Ag k- F3

e Case(s) rule T

ehj : Ag,p3 - p3

e Case(s) rule T,

hy : Ag + Fg
ehy : T,Ap - F3

eeh; : Ao T

_
hy : Ag,F3 k- Fy

ehy : Ag,Fg - Fy
eehy : Ay FF3 — Fy

hy : Ag - Fg hy : Ag F Fy

ehy : Ag - F3 ohy : Ag F Fy

eehy : Ap - F3 AFy

hy : Ag F Fg
I
. :

1 2 FF3 vi
eeh; : Ay F3 VFy

hy i Ag - Fy
ohy : Ag F F
1 2 4 Vo
eeh) : Ag FF3 VFy

hy : Ag,F3 — Fy - F3

hy : Ag,Fy F Fx

ohy : Ag,F3 — F4q - F3

ehy : Ag,Fy k- Fp

eeh) : Ay, F3 — Fq  F5

hy : Ag,F3,Fy F Fp
———— ©™
ehy : Ag,F3,Fy k- Fy

A

®eeh; : Ay ,F3 NFy - Fg

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

ehy : Ag,F3 k- Fy ehy : Ag,Fy k- Fy

®eeh; : Ay, F3 VFy - Fy

S E——e—— N
eeh; : L,Ay -F3
eeh; : Agy,p3 - p3

hy : Ag - F3 s

ehj : Ag - F3
- ° L

eeh; : T,An FF3

ax

IH

ax

IH
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3.1 Status of Tx:

Invertibility of Rules

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

rule Tp

rule —p

rule A

rule Vi

rule Vo

rule —p,

rule Af,

rule Vp,

rule L,

rule I

rule T,

Invertible

hy : Ag,F3 — Fy k- Fg

[—
ehy : Ag T R

hy Ao, Fy kT

hy

ohy : Ag,F3 — Fgq - T

By : Ag,Fg3,Fy b T
ehy : A, F3 AFy T

AL

i Ag,Fg - T hy:Ag,Fy b T

ohy : Ag,Fg VFgy F T

ehy : L, Ay - T

hy :Ap T
oh : T,Ag F T

TL

trivial

—L

VL

trivial

trivial

trivial

trivial

trivial



3.2 Status of —p: : Invertible

e Case rule Tgr

e Case rule —p

—_ ax
hy : Ag,F3 F Fy n . hy : Ag,Fg F Fy

eny : A - Fg — Fy ) ehy : Ag,F3 F Fy

e Case rule Agr

e Case rule Vv,

e Case rule Vo

e Case rule —,

P Ty~
h3 : Ag,F Fg F F
hg : Ay,F5 — Fg - F5  hg : Ay, Fg F Fy — Fg 3:24)F5 7 F6 T Fs

eh3 : Ay,F5 — Fg - F; — Fo

w
L - h3 : Ay,F1,F5 — Fg F Fp hg : Ay,F1,Fg F Fy

eh3 : Ay,F1,F5 — Fg F Fo

e Case rule Ap,

— ax/ind
h3 : Ay, F5,Fg FF; — Fa AL = h3 : Ay, Fy,F5,Fg - Fo /<
L
oh3 : Ay,F5 AFg FF1 — Fa eh3 : Ay ,F1,F5 AFg - Fo
e Case rule Vp,
—_—— ax/ind —/—/—————
hg : Ay,F5 - F] — Fy hg : Ay, Fg - F; — Fg Vi N by Mg F1.Fg - Fa / 3 As Pl Fo T P
eh3 : Ay, F5 V Fg - F1 — Fp oh3 : Ay, Fq,F5 V Fg F Fo
e Case rule L,
n -
eh3 : L, Ay FFy — Foy L - eh3 : L, Ay ,Fy F Fo L
e Case rule 1
e Case rule T,
—  ax/ind
by iAgFF Py . hg : Ay, Fp F Fo /T
_— < Tp 3 -4l T2
eng : T, Ay FF — Fy ong : T,A., Fl FFy T

ax/ind

—L

ax/ind



3.3 Status of Ag: (Left Premise): Invertible

Case rule Tpg

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

rule

rule

rule

rule

rule

rule

rule

rule

rule

rule

%R
AR
—_—  ax
hy : Ag FF3 hy:Ag FFy N . hy : Ag k- Fg
R 7278
ehy : Ao - F3 AFy ohj : Ay Fg
Vi
Va
%L
. . ax ax/ind
hg : Ay,F5 — Fg FF5 hg : Ay,Fg - Fy AFo Sy N hg : Ay, F5 — Fg - Fg h3 : Ay, Fg - Fq Sy
eh3 : Ay,F5 — Fg - F1 AFg eh3 : Ay, F5 — Fg - Fq
AL
— ax/ind
h3 : Ay,F5,Fg F F1 AFg A o h3 : Ay, Fg,Fg F Fp
L =P A
ehg : Ay ,F5 AFg - F1 AFg eh3 : Ay, F5 AFg b Fy L
Vi
——————— ax/ind —————— ax/ind
hg : Ay,F5 FF] AFy hg: Ay,Fg HFp AFg v N h3 : Ay,F5 - Fp / hg : Ay,Fg - Fp /
L
eh3 : Ay ,F5 VFg - F| AFg ehg : Ay, F5 V Fg F Fy
1z
) N — 11
ehg : L, Ay b F| AFg ehg i L, Ay Fy
TL
——— ax/ind
hg : Ay - F] AFg - o hg : Ay b+ Fqp /
- 1L — . T
ehg : T,Ay b F| AFg eng : T,A,LFF L



3.4 Status of Ap (Right Premise): : Invertible

Case rule Tg

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

rule

rule

rule

rule

rule

rule

rule

rule

rule

rule

%R
AR
—_—  ax
B iBpFF3 By iApbFy N hy : Ag b Fy
R e
ehy : Ao - F3 AFy ohy : Ap F Fy
Vi
Va
%L
. . ax ax/ind
hg : Ay,F5 — Fg FF5 hg : Ay,Fg - Fy AFo Sy N hg : Ay, F5 — Fg - Fg h3 : Ay, Fg - Fo Sy
eh3 : Ay,F5 — Fg - F1 AFg eh3 : Ay, F5 — Fg - Fg
AL
— ax/ind
h3 : Ay,F5,Fg F F1 AFg N N h3 : Ay, Fg,Fg F Fo
L P A A R TN
ehg : Ay ,F5 AFg - F1 AFg eh3 : Ay, F5 AFg b Fo L
Vi
——————— ax/ind —————— ax/ind
hg : Ay,F5 FF] AFy hg: Ay,Fg HFp AFg v N h3 : Ay, Fg - Fo / h3 : Ay,Fg - Fo /
L
eh3 : Ay ,F5 VFg - F| AFg ehg : Ay,F5 V Fg - Fg
1z
) N —— 11
ehg : L, Ay b F| AFg ehg : L, Ay Fy
TL
——— ax/ind
hg : Ay - F] AFg - o h3 : Ay - Fg /
- 1L = < T
ehg : T,Ay b F| AFg eng : T,A,FFy L



3.5 Status of V;: : Non invertible

e Case rule Tgr

e Case rule —p

e Case rule Agr

e Case rule Vv,

—_— ax
hy : Ag k- Fg v N hy : Ag - Fg
ohy : Ao - Fg V Fy ohy : Ag k- Fg
e Case rule Vo
hy : Ag HF, .
1:Ag b Fy va N R v, fail

ohy : Ag FF3 VFy

e Case rule —,

ax ax/ind
h3 : Ay,F5 — Fg - F5 hg : Ay, Fg FFp VFg o) . h3 : Ay,F5 — Fg F Fg hg : Ay, Fg FF1
eh3 : Ay,F5 — Fg FF1 V Fo eh3 : Ay, F5 — Fg - Fp L
e Case rule Ap,
—  ax/ind
h3 : Ay,F5,Fg F F1 V Fg h3 : Ay, Fg,Fg F Fq
AL - 20 1 AL
eh3 : Ay ,F5 ANFg - F1 VFg eh3 : Ay,F5 AFg F Fy
e Case rule vy,
——— ax/ind —— —  — ax/ind
h3 : Ay,F5 FF] VFy h3: Ay,Fg - F1 VFa vy N h3 : Ay, F5 - Fp / h3 : Mg, Fg FFp V/
eh3 : Ay,F5 VFg - F1 VFg eh3 : Ay ,F5 VFg - Fp =
e Case rule 1,
T — 1
eh3 : L, Ay FFy VFy - eh3 : L, Ay FFy
o Case rule I
e Case rule T,
——— ax/ind
hg : Ay - Fq VFg h3 : Ay - Fqp /
——— .- 'L - —_— = - T
ohg : T,Ay FFy VFy ohg i T, A FF L



3.6 Status of Vy: : Non invertible

e Case rule Tgr

e Case rule —p

e Case rule Agr

e Case rule Vv,

hy : Ag - Fg ————— fail
— = v = eny A, FF,
ehy : Ag - F3 VFy
e Case rule Vo
——— ax
hi : Ag - Fy v . hy : Ag - Fy
ehy : Ao - F3 V Fy ohy : Ag - Fy
e Case rule —,
ax ax/ind
hg : Ay,F5 — Fg = F5 hg : Ay,Fg = Fp VFo N . h3 : Ay, F5 — Fg - Fj h3 : Ay, Fg - Fo Sy
eh3 : Ay,F5 — Fg FF1 V Fo eh3 : Ay, F5 — Fg - Fo
e Case rule Ap,
hg : A Fy,Fg - F1 VF ax/ind
e S B T L ok T
eh3 : Ay ,F5 ANFg - F1 VFg eh3 : Ay,F5 AFg + Fo L
e Case rule Vp,
————————— ax/ind ————— ax/ind
h3 : Ay,F5 FF] VFy h3: Ay,Fg - F1 VFa vy N h3 : Ay, F5 - Fg / h3 : Ay, Fg F Fa V/
eh3 : Ay,F5 VFg - F1 VFg eh3 : Ay,F5 VFg + Fo =
e Case rule 1,
T — 1
eh3 : L, Ay FFy VFy - eh3 : L, Ay F Fy
e Case rule
e Case rule T,
 a/im
hg : Ay +Fp VFy - o h3 : Ay - Fo =x/1n
_— = T — = < T
ehg : T,Ay k- Fy VFy ehg : T,Ay - Fy

10



3.7 Status of —:

e Case rule Tgr

ehy : Ay, Fp — F3 T

e Case rule —p

hy : Ay, F5,Fy — F3 - Fg

ehy : Ay ,Fy — F3 - F5 — Fg

e Case rule Agr

hy : Ay,Fy — F3 k- Fg

TR

—R

hy : Aq,Fy — F3 F Fg

ehy : A1,Fy — F3 F F5 A Fg

e Case rule Vi

hy : Ap,Fy — F3 - Fg

ehy : Ay,Fy — F3 - F5 V Fg

e Case rule Vs

hy : Ay,Fy — F3 k- Fg

ehy : Aq,Fy — Fg = F5 V Fg

e Case rule —,

hg : A7,F; — Fg,Fq — F5 - Fy

hg : A7,F5,F] — Fg - Fg

ehg : (A7,F1 Ed F2),F4 — Fg = Fg

hy : Ag,F3 — Fgy - F3  hy :

Ao, Fy k- Fy

ehy : Ag,F3 — F4q k- Fgy

e Case rule Ap,

h3 : Ay, Fyq,F5,F] — Fo - Fg

eh3 : (A7, F| — F3),F4y AFg5 - Fg

e Case rule Vv,

h3 : Ay ,Fyq,F] — Fp - Fg h3: Ay,F5,F] — Fo - Fg

VL
ehg : (A7,F1 — Fg),F4 V Fg FFG

e Case rule L,

ehg : L, Ag,F] — Fp k- Fy

Lir

11

(Left Premise): Non invertible

e ——— LB
ehy : Ay ,Fp — F3 = Fo

———————————————— fail
ehy : Aq,Fp — F3 - Fo

—— ax/ind
N hy : Ap,Fy — F3 F Fo .
ehy : Aq,Fp — F3 - Fo

————— ax/ind
hy : Ay,Fy — F3 b Fg

ehy : Ay, Fy — F3 F Fo

———— ax/ind
hy : Ap,Fy — F3 F Fg

ehy : Aq,Fy — F3 = Fo

ax/ind
hg : Ay, F| — Fg,F4 — Fg - Fp

ehg : Ay, F] — Fg,Fq — Fg F F

——————————————— ax/ind
N hy : Ag,F3 — Fy - Fg
ehy : Ag,F3 — F4 - F3
ax/ind
hg : A7,Fy,F5,F] — Fg F Fq
A
ehg : Ay, F] — Fo,Fq AFg - Fy L
ax/ind ax/ind
hg : A7,Fy,F| — Fg - Fq hg : Ag,F5,F] — Fg - Fy v
eh3 : A7, Fy — Fg,F4 VFg5 F Fq L
L

ehg : L, Ag,Fy — Fp k- Fy



e Case rule [

fail
0h3:p4,A5,F1 — Fo Fp4 .h;S:A5<p4.F1 %Fz)*Fl
e Case rule T,
_ ax/ind
h3 : Ag,Fy — Fg - Fy h3 : Ag,Fy — Fg k- Fq
L - TL
ehg : T, A5,Fp — Fg - Fy ehg : T,Ag,Fy — Fg - Fq
3.8 Status of —; (Right Premise): : Invertible
e Case rule Tpr
- 0T J—
ong A1 Fg 5 FzFT T = A rT B
e Case rule —pg
) ——  ax/ind
hy : Aq,F5,Fy — Fg + Fg o o hy : Aq,F3,F5 F Fg .
ehy : Aj,Fy — F3 - F5 — Fg ehy : Aq,F3 - F5 — Fg
e Case rule A
———————— ax/ind ——————— ax/ind
hg i A1,Fp 2 F3 P Fs by Ay Fp > F3 bR 5 hy : Ap,F3 F Fg hy i Aq,F3 F Fg
R A
ehy : Aj,Fy — F3 - F5 A Fg eh, : Aj,F3 - F5 AFg R
e Case rule Vv,
) —— ax/ind
hy : Ay,Fp — F3 - Fg v N hy : Ap,F3 F Fg
) _Pa:iA1F3FFs
ehy : Aq,Fy — F3  F5 V Fg ehy : Aq,F3 - F5 V Fg
e Case rule Vs
—— ax/ind
hy : Aq,Fy — F3 F Fg va 5 hy : A1, F3 F Fg v
ehy : Aq,Fy — F3  F5 V Fg ehy : Aq,F3 - F5 V Fg
e Case rule —,
ax/ind
hg : Ag,Fy — Fg,Fy — F5 F F4 hg : Ag F5,F) — Fo - Fg N N hg : Ap,Fg,Fg — Fg b Fy hg : Ay, Fg,Fg b Fg
ehg : (Ay,Fy — Fp),Fy — Fg F Fg eh3 : Ay, Fy,Fy — Fg F Fg
P —
hy : Ag,F3 = F4 FF3 hy : Ag,Fq FFp . N hy : Ag,Fy F Fy
ehj : Ag,F3 — Fy - Fg eh) : Ag,Fy F Fy
e Case rule Ap,
_ ax/ind
hg : Ay, Fy,F5,F] = Fy - Fg h3 : Ay, Fg,Fy,F5 F Fg
— /\L

ohg : (Ay,Fy — Fp),Fy AFg F Fg

12

eh3 : Ay, Fy,Fq AFg F Fg

ax/ind

—L



3.9

Case rule Vv,

h3 : Ay, Fy,F] — Fp - Fg hg : Ay, F5,F] — Fg - Fg

VL
eh3 : (A7,F1 — Fp),Fq VF5 F Fg

Case rule L,

eh3 : L, A5,F] — Fo - Fy

Case rule I

®h3 :py,As,F] — Fo Fpy

Case rule T,

h3 : Ag,Fy — Fp - Fy

TL
eh3 : T,A5,F] — Fo FFy
Status of Ar: : Invertible
Case rule Ty
i AT R
Case rule — g
hy i Ay, F5,Fp AF3 FFg
ehy : Aq,Fy AF3 F F5 — Fg R
Case rule Ap
hy : Aj,Fp AF3 FF5 hy:Ajp,Fy AF3 F Fg N

ohy : Ay, Fy AFg k- Fg AFg

Case rule V;

hy : Aq,Fgy AFg - Fg

ehy : Aq,Fy AFg - F5 V Fg

Case rule Vs,

hy : Ap,Fy AF3 k- Fg

ehy : Ay,Fy AF3 F F5 V Fg

13

ehy : Ay,Fy,F3 - F5 A Fg

— ax/ind
hy : Ay, Fg,F3 F Fy

ehy : Aq,Fg,F3 k- F5 V Fg

———— ax/ind
hy : A1,Fg,F3 F Fg v

ehy : Aq,Fg,F3 k- F5 V Fg

ax/ind ax/ind
h3 : Ap,Fo,Fy F Fg h3 : Ap,Fo,F5 F Fg v
ehg : Ay, Fy,Fy V Fg F Fg L
—_ 1
on3 : L, As5,Fy F Fy
eh3 : Ax,Fo,pg Fpyg
————— ax/ind
h3 : Ag,Fp F Fy
eng : T,Ap,Fa FFq L
_ Tgr
ehy : Aq,Fp,F3 F T
— ax/ind
by i A1,F2,F3,Fs FFg
R
ehy : Aq,Fo,F3  F5 — Fg
————————— ax/ind ————————— ax/ind
: Ay, Fg,F3 - Fp hy : Ay, Fp,Fg F Fg N
R



e Case rule —,

ax/ind ———————— ax/ind
h3 : A7,Fqy — F5,Fy AFy - Fq h3: A7,F5,F) AFy - Fg N h3 : Ag,Fy,Fg,Fq — F5 F Fy / h3 : Ay, Fq,Fg,F5 b Fg /
L
eng : (A7,F] AF),Fq — F5 I Fg ehy : Ay, Fy,Fo,Fy — F5 - Fg
e Case rule Ap,
hg : A Fy4,F5,F1{ ANFg HF ax/ind
3 1 A7,Fy,F5,F] AFy FFg AL N h3 : A7,F1,F,Fy,F5 - Fg N
eh3 : (A7,Fy AF2),Fgy AF5 - Fg ohg : A7, Fy.Fp,Fq AF5 FFg ¥
——
hy : Ag,F3,Fy F Fg N hy : Ag,F3,Fy b Fp
e A R N i Lk L
oh| : Ag,F3 AFy - Fp ehy : Ao, F3,Fy k- Fx
e Case rule Vy,
hg : Ao, Fy,F] AFy FFg hg : Ao, Fg,Fq AFo - F A ax/ind N . ax/ind
3: 87 F4F1AF2 P F6 h3: A7 Fs P AF2 P Fe N hg : A7, F1,Fy,Fy b Fg h3 : A7, Fy,Fa,F5 F Fg
eh3 : (Ay,F| AFp),F4 VF5 F Fg ohg : Ay, Fq,Fo,Fy VFg F Fg
e Case rule Lp,
1 -
ehg : L, A5, F) AFg F Fy L - ehg : L, A5,Fy,Fg - Fy L
e Case rule 1
eh3 :py, As,F1 AFg b py - eh3 : Ag,Fq,Fo,pg b py
e Case rule T,
——— ax/ind
h3 : Ag,Fq AFg - Fy . . hg : Ag,Fp,Fy - Fy
L B ——— e I I
ohg : T,Ap,F| AFg - Fy eng i T,Ap,Fy.Fp Py
. .
3.10 Status of V;: (Left Premise): Invertible
e Case rule Tp
I [
ehy : Ay,Fp VF3 - T R - ehy : Ay, Fg b T R
e Case rule —pg
—————— ax/ind
]14:A1,F5,F2 \/FS)—FG h4:A15F21F5}7F6 /
—R — —n
ehy : Aq,Fy VF3 F F5 — Fg ohy : Ap,Fy b F5 — Fg
e Case rule Ap
———————— ax/ind ———————— ax/ind
hy:Ay Fp VFg FFs By :A1,Fp VF3bFe N hy: Ap,Fp b Fp hy i Ap,Fy k- Fg
R
ehy : Aq,Fy VF3 F F5 AFg ehy : Aq,Fy F F5 AFg

14



e Case rule Vg

———— ax/ind
hy : Ap,Fg VF3 b Fg y R hy : Ay, Fg F Fg /
1 [ R,
ehy : Ay,Fp VF3 - F5 V Fg ehy : Aj,Fy - F5 V Fg !
e Case rule Vo
hy : Aq,Fy V Fa - F A = ax/ind
4 A, Fy V3 - Fg Va N hy : Ay, Fp FFg
ehy : Aj,Fy VF3 - F5 VFg ehy : Aq,Fy - F5 V Fg
e Case rule —p,
hg : Ag,Fq — Fg5,Fy VFy HFy hg: Ag,F5,F VFoy FF ax/ind ax/ind
31 A7, Fy 5:FLVFa P P4 by A7.F5.F1VF2 PFe . hg : Ap,Fq,Fq — F5 b Fy hg : Ay, Fp,F5 - Fg
ohg : (A7, Fq VFg),Fy — F5 F Fg ohg : A7, F1,Fy — Fg F Fg
e Case rule Ap,
hg : A7, F4,F5,F] VFy - Fg hg : Ay, Fy,Fy,F5 F Fg ax/ind
AL — AR AL
eh3 : (A7,Fy V F3),Fq AF5 F Fg eh3 : Ay, Fy,Fy AFp - Fg
e Case rule vy,
. . . ax/ind ax/ind
h3 : A7,F4,F1 VFy = Fg h3: Ay ,F5,F] VFg - Fg v N hg : Ap,Fy,Fy - Fg hg : A7,F1,F5 F Fg
L v
ohg : (A7,Fy V Fy),Fy \VFp F Fg ohg : A7, Fq,Fy V F5 F Fg L
hy: Ag,F3 FF5 hy:Aog,Fy FF ;
1:82:F3 0 F5 Ml R PR o hy : Ag,F3 F F5
ohy : Ag,F3 VFy b Fj ohy : Ao, Fg F Fg
e Case rule L,
17 N ——— 1L

ohg : L, A5, F] VFy - Fy ohg : L, A5, F] - Fy

e Caserule I

eh3 :py, A5, F) VFo - py - eh3 : A5, F1,p4 Py
e Case rule T,
———————— ax/ind
hg : Ag,F] VFgy - Fy - N h3 : Ag,F] F Fy /
I3 = - T
eh3 : T,A5,F] VFy - Fy ong : T,Ag.Fl FFq L

15



3.11 Status of V; (Right Premise): : Invertible

e Case rule Tgr

- 0T
ehy : Ay, Fo VF3 F T R -
e Case rule —pg
hy i Ay, F5,Fp VP3 FFg .
R
ehy : Aq,Fy VF3 F F5 — Fg
e Case rule Agr
hy : Aj,Fp VF3 FF5 hy: Ap,Fy VF3 F Fg
N
ehy : Aq,Fo VF3 F F5 A Fg
e Case rule Vv,
hy : Ap,Fp V F3 k- Fy
N
ehy : Ay ,Fy VF3 F F5 V Fg !
e Case rule Vo
hy : Ap,Fy V F3 - Fg
.
ehy : Ay ,Fy VF3 F F5 V Fg 2
e Case rule —,
h3 : Ag,Fq — F5,F] VFy FF4 h3: Ag,F5,F] VFg F Fg N N
eh3 : (A7,Fy VFp),Fq — F5 k- Fg
e Case rule A,
h3 : Ag,Fq,F5,F] VFo F Fg
N
eh3 : (A7,F] VFp),Fqy AF5 F Fg
e Case rule Vv,
hg : A7,F4,Fy VFy - Fg hg : Ag,F5,F) VFg k- Fg
\/L g

ohy : (A7,F) VFg),Fq VF5 k- Fg

hy : Ag,F3 FF5 hy : Ag,Fy - Fy

VL
ehy : Ag,F3 VFy F Fg

e Case rule L,

L
eh3 : L, A5, Fy VFg - Fy L -

16

ehy : Ay, F3 = T

ohy : Ay, F3 - F5 — Fg

hy : Ay, F3 F Fg

TR

ax/ind

h4:A1,F3,F5FF6 N
R

ax/ind ax/ind

hy : Ay, F3 F Fg

ohy : Aq,F3 F F5 V Fg

ohy : Aq,F3 F F5 V Fg

AR
ehy : Aj,F3 - F5 AFg

——————————— ax/ind
hy : Aq,F3 + Fy
Vi

—————— ax/ind
hy : Ay, F3 + Fg s

hg : Ag,Fg,Fy — F5 F Fy

ax/ind —————————
h3 : A7,Fg,F5 - Fg

eh3 : A7 ,Fy,Fy — F5 F Fg

————— ax/ind
h3 : Ap,Fg,Fy,Fy5 - Fg

AL
oh3 : Ay,Fo,Fy AFg - Fg

h3 : A7,Fg,Fq - Fg

ax/ind ax/ind

h3 : Ay, Fg,F5 F Fg

ohg : L, A5, Fo - Fy

VL
eh3 : A7,Fg,F4 VFg + Fg

N
hy : Ag,Fy F Fx
ohy : Ag,Fy F Fp

L



e Case rule [

eh3 ipg, Ag,F1 VFa Fopy ~ eh3 i Ag,Fa,pg kg
e Case rule T,
hg : Ag,Fq V Fo - Fy - 5 m ax/ind
eh3 : T, A5,F) VFg - Fy ~ ohy T, A5, Fz - Fy .
3.12 Status of 1;: : Invertible
e Case rule Tg
m Tr N trivial
e Case rule —pg
: =
et L A SN GV}
ehy : L, Ay FF3 = Fy
e Case rule Ap
hy: L,A7] FF3 hg:Ll,Aq FFy AR N trivial
ehy : L, Ay - F3 AFy
e Case rule Vg
e
ohy : L, Ay - Fg VFy
e Case rule Vo
I Rt s VI
ehpy : L, Ay FF3 VFy
e Case rule —,
hy : L,A5,Fp - F3 FFy hy:L,Ap5,Fg3 -Fy — trivial
ohy : (L, Ap), Fp — F3 k- Fy
e Case rule A,
hy : L, Ag,Fp,F3 - Fy N trivial
ohy : (L, Ap),Fy AF3 - Fy
e Case rule Vv,
hy i L, Ap,Fp FFy hy: L, A5, F3 k- Fy v —  trivial

ohy : (L, Ap),Fy VF3 - Fy

17



e Case rule 1,

B — i Y -
eny - L, Ay F Fy L — trivial

e Case rule I

_ 7 -
ohy :po, L, Ag b py — trivial

e Caserule T,

ML AgbFy . - trivial
ohy : T, L, Ag + Fy

3.13 Status of I: : Invertible

e Case rule Tgr

e Case rule —p

e Case rule Agr

e Case rule Vv,

e Case rule Vo

e Case rule —,

hz:A5,p1‘F3HF4FF3 h2:A5,F4,p1 Fpl

=7 — trivial
ehy : (A5,py),F3 — F4 Fpy
e Case rule Ay,
ho : Ag,F3,F =
2 5:F3,F4,P1 F Py AL - trivial
ehy : (Ag,p1),F3 AFy F py
e Case rule Vp,
hy 1 Ag,F3,p1 F Py hp i Ag,F4,p1 F Py N trivial
ehy : (Ag,p1),F3 VFyq Fpy
e Case rule 1,
Lr — trivial

eho : L, A3,p; Fpy
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e Case rule [

oh :P3~A2 FP3 — trivial
e Case rule T,
ho i Ag,pp b
72 3:P1 P1 TL — trivial
eho : T,A3,p; Fpy
3.14 Status of T;: : Invertible
e Case rule Tg
[E— E—
ong T.A FT B = e rT B
e Case rule — g
T A Ee s ———
2 TAvFs bR by Ay FgFRa
ehy : T,Aj FFg — Fy eho : Ay FF3 — Fy .
e Case rule Agr
ax/ind ax/ind
hp : T,Ay FF3 hp:T,A5 FFy hy : Ap F F3 hy i Aq F Fy
AR g AR
ehy : T, Ay - F3 AFy ehy : Ay F F3 AFy )
e Case rule V;
—————————— ax/ind
hg : T,A; FF3 v N ho : Ap - F3 /
—= - % v e T S
ehoy : T,A; FFg VFy ehy : Ay F F3 V Fy
e Case rule Vo
————— ax/ind
hy : T, Ay FFy v N hg : Ap - Fy
VS = v
ehy : T, Ay FF3 VFy ehy : Ay - F3 V Fy
e Case rule —,
ax/ind ax/ind
hy : T,Ap,Fy — F3 - Fy hy : T,Ag,F3 F Fy . . 1 A Fy — F3 Py / N AsFaF s /
ehy : (T,Ap5),Fy — F3 - Fy ohy : A, Fy — F3 F Fy
e Case rule Ap,
hy : T,Ag,Fy,Fg FF ax/ind
1T AsFauFg bR by A5 FaFgFFa
ehy : (T, A5),Fp AF3 - Fy ehy : Ag,Fy AF3 F Fy L
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e Case rule Vv,

ax/ind ax/ind
hy: T,Ag,Fy FFy hy:T,Ap,Fg b Fy vy N hy : Ag,Fg - Fy / hy : Ag,F3 F Fy v/
.hlt(T,As),FQVFS'—F4 .h1:A5,F2 VF3"F4 L
e Case rule L,
_— 1 e
en; : L, T.A3FF, Y O en il AzrFr, F
e Case rule [
ehy :py, T,A3 F poy - ehy : A3, ps - po
e Case rule T,
o
hy : Ag + Fg T, N by : Ag k- Fg
ohy : T,Ap F Fg ohq : Ap k- Fg

20



4 Height preserving admissibility of contraction

e Case(s) rule Tg

-— TR — TR
eh3 : Ay,Fg,Fo - T - eh3 : Ay,Fg - T

e Case(s) rule —p

_ ax

hg : Ay,Fg,Fg,Fq F F

hg : Ay,Fg,Fg,Fy - Fp 3 1,F2,F2,Fgq 5 -

—R - hg : Aq,Fo,Fy - Fy

eh3 : Ay ,Fy,Fp FF4 — Fy —  —R
eh3 : Ay ,Fg - Fy — Fp

e Case(s) rule Ar

ax ax

h3 : Ay,Fp,Fp - Fy hg : Aq,Fg,Fg + F5

h3 : Ajy,Fp,Fg FFgq hg: Aj,Fy,Fg k- F5 A N N = I A’ ? - ° g

R h3 : F F h3 : ,F F

eh3 : Ay,Fy,Fy FFy AF5 3 1.72 4 3 1, F2 5 AR
eh3 : Ay, ,Fy HFy AF5

e Case(s) rule V4

—_— ax
hg : Aq,Fg,Fg FF by : A1,Fa, Py P Ty
3 1,F2,F2 4 IH
Vi - h3 : Aq,Fy - Fy

ehg : Ay, Fy,Fo - Fy VFp
ehg : Ay,Fg - Fy VFg

e Case(s) rule Vs

hg : Ay, Fg,Fp FF
b3 : Ay, F3,Fp FFp B2
Va2 - h3 : Aq,Fg - Fy
ehg : Ay, Fy,Fy - Fy V Fy Vo
eh3 : Ay, Fp - Fy V F5

e Case(s) rule —,

Mo A1.F3 > FalFs o Fal s o by O FaFarEs
hp : Ay,F3 — F4,F3 = F4 FF3 hp: Ay,Fy,F3 = Fy - F5 o1 N 2 1'244’314 5om 2 Z 4’4F 5 m
hy i ALF Fy FF hg : Ap,F4 FF
ohy : Ay, F3 — Fy,F3 — Fy b Fg 2 21,83 7 Fa AS - 2°71,74" 75
ohy : Ap,F3 — Fy b Fg
A Frp A Fry
ho : Ag,F1,F],F3 — Fy F F ho Fy,F1,Fy - Fr
ho : Ag,Fy,Fy,F3 — Fy b F3 hg : Ag,Fy,Fy,Fy - Fg . N 2 Z' 1.71-73 4F 3w 2 GA’ 1 i 5
ho : Ag,F1,F3 — Fy F F ho : Ag,F1,Fq b F
ohy : (Ag,F3 — Fy),F1,Fq F Fj 2°76:71)73 4A 3 QF 6.71:74 " 75
ehy : Ag,F1,F3 — F4 b Fg
e Case(s) rule Ap,
inv-th/ax
hy : Ay,F3,F3,Fy,Fy b Fp
. - H
hy : Ay,F3,F4,F3 AFy F Fg . hg : Aq,Fg,Fg,Fy F Fg
L 2 - o
ehy : Ay,F3 AFy,F3 AFy - Fp hy : Ay, F3,Fy F Fg
_— A
eny i Aq, F3 AFg FF5
ho : Ag,F1,F],F3,Fy FF
ho : Ag,F1,Fq,F3,Fg - Fg N . 2 Z' 1,F1,F3 i 5
L ho : Ag,F1,F3,Fq FF
eho : (Ag,F3 AFy),F1,F] FFp 2 A6r 1-F3,Fg F5
ohy : Ag,F1,F3 AFy F Fg
e Case(s) rule vV,
o AP Fa P Fs M TR Fara g A
hp: A1, F3,Fg VP4 b F5 hp: Ay Fa Fg VR b Fs . 27188 Z CARL L 27T s 1A’ 4'4F 5 m
hy : Ap,F3 FF hy : Ay, Fy FF
ehy : Ay, F3 VFy,Fg VFy F Fy L 2°71:3" 75 217147y,

oho : Ay,F3 VFy F Fg

ax ax

hy : Ag,Fy,Fy,F3 F hy : Ag,Fy,F1,Fq FF

hy : Ag,F1,F1,Fg FF5 hp: Ag,F1,F1,Fy b Fp 2 6L LS gy 220 DT gy
VL - ho : Ag,F1,F3 F Fj hg : Ag,Fp,Fy F Fy

eny : (Ag,F3 V Fq),F1,F| I F5 e
ehy : Ag,F1,F3 V Fy - Fg
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e Case(s) rule 1,

ST _— 1
eng 1AL, L, LFFy Y 2 eny:l.A;FFy F
15 -
eho : (L,Ay),Fy,F] - F3 - ehy : L, Ay,Fy  Fg
e Case(s) rule T
ehy : Aq,p3,P3 - P3 - ehy : Aq,p3 F p3
ehy : (Ay,p3),F1,F1 F pg - ehy : Ay, Fq,p3 b p3
e Case(s) rule T,
————— inv-th/ax
hy : T,Aq + Fg -, . by A1 FFg
ehy : Ay, T, T FFg eng - T,A; FF3 L
by Ag Fl.FL FFy
ho ,F1,F F
ho : Ay,Fp,F] - F3 . . 2 : 1 1F 3 n
L ho ,F F
ohy : (T,Ay),F1,Fq F F3 2 24778 ¢

ehy : T, Ay, Fy F F3
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5 Identity-Expansion

—ZFO}_FO TH —ZF1|_F1 TH
1 Va
—:FgFFyVF, _:Fl}_FO\/Fl\/
72F0\/F1FF0\/F1 L
——— = IH ————= IH
—:FoFFy —:FFF
75F0,F1FF0 72F0,F1FF1
AR
—SFo,FlkFo/\Fl A
C FoAF FFoAF,
————= IH ————= IH
7ZF0FF0 7IF1FF1
—5F0,F0—>F1|‘F0 —ZFQ,Fll_Fl

—L
—:Fo,Fg = F; FF

—:Fg—>F1FFy—~F

—TrT R

R
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6 Cut-Elimination

6.1 Status of Ty: OK

e Case rule Tg

T T
ohy i Az FT 'h41A37TFTcR
— A3+ T ut
=
S
—AzFT T

e Case rule —pg

hy : T,A3,F5 - Fg

T

ehy : Az - T T ehy:As, TFF5 — Fg
Cut

—: A3 FF5 = Fg
—

T W
oh; : A3, F5 = T R hy : T,A3,F5 - Fg ax/
hCut
T Ag . FsFFg "

— A3 FFs = Fg

e Case rule Agr

hy : T,A3FFj5

h4:T,A3|—F6
R

-
oh, AT F

ohy : Az, T FFs5 AFg
Cut

— : A3 FF5 AFg

—

ax/W ax/W

AT Y T AL,

ax/W

eh; : Ag T hy : T,A3 FFg
hCut

hCut

—: A3 FFs

— : A3 FFg

—: A3 FF5 AFg

e Case rule Vv,

hy: T,A3+F;s

Vi

T
ohy Az T F

ohy : A3z, T HF5 VFg

Cut

—: A3 FF5VFg
—
ohy : As T hy: T,A3FF5
—: A3 FFj5
— A3 FFs VFe

ax/W

1
e Case rule Vo

hy: T,A3+Fg

ax/W
hCut

Va

.
eh, Az T

ehy : A3z, T FF5 VFg

Cut

—: A3+ F5 VFg
—
Tr
eh; : Az - T hy: T,A3 FFg
— : A3 FFg
— : A3 - F5 VFg

e Case rule —,

ax/W
hCut

hs: T,A7,F4 - Fs+F4 hs:T,A7,F5FFg

T
ohy : A7, Fy > Fs T 1 ohs : (A7,F4 — F5), T FFg
Cut
—:A7,F4 - F5 FFg
—

W W T W

oh; : A7,Fy - Fs - T ax/ hg : T,A7,Fqy — F5 - Fq ax/ ohy i A7, Fs T " hgiT,ArFs - Fo =/
hCut hCut

— : A7,F5 F Fg

— : A7, Fy - F5 FFy

—L

—: Ay, Fy — F5 F Fg
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e Case rule Ap,

h3 : T,A7,F4,F5 - Fg

T A
R by : (A, FaAFs), TFFs =

oh; : A7, F4 AFs T

Cut
— : A7,F4y ANF5 - Fg b
—
T ax/W
o AT FaFa R T R b T.ArFaFFEg 2
hCut

— : A7,F4,F5 F Fg

—_— AL
—: A7,F4 ANF5 F Fg

e Case rule Vv,

hy : T,A7,F4 FF¢ hz:T,A7,F5F Fg

T L
ohi : A;, FaVFs - T T ehs : (A7,F4 VFs), T Fg
Cut
— 2 A7,F4 VFs - Fg
—
T W T W
o A Far T R by ToAnFarFe Y em i Ar T R by T.ArFsFFs
hCut hCut
. A, F4F Fg U N U

L
—: A7,F4 VF5 F Fg

e Case rule 1,

T 1
ohy: L,AsFT % ‘eng:(L,As), TFF, ©
1. A FF, Cut
—
_ 1
— 1, AsFF, F
e Case rule [
T I
ohy : As,p, b T 7 ehg:(As,p,), TFop, .
ut
—:A57P4'_P4
—
_— 7
*5A57P4}_P4
e Caserule T,
hz : Ay FF;5
Tr L
eh; : Ay - T eh3 : Ay, T HF5
t
— : A4 FFjy Cu
—
_— W
AV =l ax/

6.2 Status of —p: 0K

e Case rule Tg

hy : As,Fg - Fr

—R T
eh; : A5 - Fg — Fr ohg : As,Fg - Fr - T °
T ALFT Cut
—
_ T
—AsFT B

e Case rule —pg
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hy : As,Fg F Fr
oh; : A F Fg — Fr

hg : As,Fg9,Fg — F7 - Figo
ehg : A5,Fg — F7 - Fg — Fip

Cut
— : A5 FFg9g — Fig
—

ax/W ax/W
eh; : A5,Fg - Fg — Fr hg : A5,F9,Fg — F7 - Fqg

Cut
— : A5,Fg FFio
- —R
— : A5 FFg — Fio

e Case rule Agr

hy : A5,Fg - Fr N hg : A5,F¢ — Fy FF9 hg: As,Fg — F7 - Fqo
R

oh; : Ag - Fg —s Fr ohg : As,Fg — F7 - Fo A Fio R
Cut
— : A5 FFg9g AFio
—
W W W W
ony A5 Fo o Y e asre o Fs Y e A F e o Y b AsFo o EEF
hCut hCut
— : A5 FFg —:Asl—Fm/\
R
— : A5 FFg AFqg

o Case rule vy

hi : As,Fg - Fr hg : A5,Fg — F7 - Fg

v
ehy : As - Fg — Fr ehs : As,Fg — Fr F Fo V Fig
ut
—: A5 FFg9 VFio
—
W W
oh AsFFo o Y h AsFe o EEg
hCut
— : A5 F Fg
—: A5 FFg9 VFio !
e Case rule Vo
hy : A5,Fg F Fr hg : A5,Fg — F7 F Fip
R
eh; : A5 - Fg — Fr ohg : A5,Fg — F7 FFg VFyo
Cut
—: A5 FF9g VFio
—
W W
on A FFo o Y e AsFo o FFrg
hCut
— : A5 FFio v

— : A5 FFg VFio

e Case rule —,

hy : (All,Fg *)Fg),FE,  Fg

h7 : Ay1,F5 — Fg,Fg — Fg F Fg
oh; : Ay1,Fg = Fg FF5 — Fg

h7 : A11,F9,F5 — Fg - F1g
eh7 : (A117F8 — Fg),Fs — Fg F Fio

Cut
— :Aqy1,Fg = Fg F Fig
—
—————————— inv-th/ax
y y hy : Ay1,F5,F9 FFg / y
ax/W ax/W ax/W
eh; : Aqy1,Fg — Fg - F5 — Fg h7 : Ay1,F5 — Fg,Fg — Fg - Fg eh; : Ay1,Fg - F5 — Fg h7 : Ay1,F9,F5 — Fg F Fip
hCut hCut
—:Aq1,Fg = Fg F Fg —:Aq1,Fg FFio N
L
—:Aq1,Fg = Fg = Fio

hi : Ag,F7 - Fg N hs : Ag,F7 - Fs HF; hs: Ag,Fg FFg
R
eh, : Ag - F7 — Fg

ehs : Ag,F7 — Fg - Fg

—: Ag FFg Cut
N
oy Aorr o N e AeE o Y T A rEs Y T A ErEs i Fe Y
—: Ag FFr hCut —:Ag,F7 FFg sout
— : Ag FFyg sCut

Case rule Af,
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hy : (A11,Fs AFg),F5 - Fg h7 : Ay1,Fg,F9,F5 — Fg - Fip

—R
oeh; : Ay11,F§ AFg FF5 — Fg eh7 : (All,Fg /\Fg),F5 — Fg - F1o £
Cut
—:A11,F§ AFg FFio
—
inv-th/ax
hy : A11,F5,Fs,Fg = Fg
—R ax/W
oh; : Ayy,Fg,Fg - F5 — Fg h7 : A11,Fs,F9,F5 — Fg - Fig hCut
u

— :Aq1,Fs,F9 - Fig
—:A11,Fs AFg FFig

AL

e Case rule Vp,

hy : (A11,Fs VFg),F5 - Fe 5 h7 : A11,Fs,F5 — Fg = F10 hr:Aq11,F9,F5 — Fg - Fig
R

L

ohy : Aqy1,Fg VFg FF5 — Fg ehy : (A]l,Fs VF9),F5 — Fg F Fio

Cut
— :A11,Fg VFg F Fig
—
————————————— inv-th/ax —— F— ijnv-th/ax
hy : Ay1,F5,Fs - Fe / hy : Ay1,F5,F9 - Fe /
—R ax/W —R ax/W
eh; : Ay1,Fs FF5 — Fg h7 : A11,Fs,F5 — Fg - Fio eh; : Ay1,Fg HF5 — Fg h7 : A11,F9,F5 — Fg F Fio
hCut hCut
—:A11,Fg F Fio —:Aq1,Fg FFyo

— :A11,Fg VFg - Fig

e Case rule L,

hy (l,Ag),F5 - Fg

R 1y
ehy : L, Ag I F5 — Fg oh; : (L, Ag),F5 — Fg I Fg
T L Ay - Fa Cut
—
_ 1
.1, AgFFg &
e Case rule [
hy : (Ao, pg),F5 - Fe
—R
oh; : Ag,pg - F5 — Fg oh; : (Ag,pg),F5 — Fg F pg
Cut
— g, pg Fpg
—
_— 7
*:A97P8FP@;
e Case rule T,
Bi:(T,A0) FsHFs h7 : Ag,Fs — Fg F Fg
ohy : T,AgFF5 — Fg  ehy:(T,No),F5 — Fg - Fg  ©
t
T, A F Fs Cu
—
W
by T A Fs o Fe Y M T Ag Fs D Fo - Fa zz/
t
— . T,Ag I Fs v
6.3 Status of Ap: OK
e Case rule Tpr
hy : As FFg hy:As - Fr
R Tr
oh; : A5 FFg AFr ohg : A5, Fg ANFr =T
TAsET gur
—
_ T
A T R

e Case rule — g
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h1 : A5 FFg hy: A5k Fr hg : A5,F9,Fg ANF7 - Fqg

R
oh; : A5 - Fg AFr ehg : A5,Fg AF7 FFg — Fipo
Cut
—: A5 FFg — Fipo
—

ax/W

ax/W
eh; : A5,Fg - Fg AFr hg : As,F9,Fg AF7 - Fio

Cut
— : As,Fg FFigo v
_—— —R
—: As FFg — Fio

e Case rule Agr

hi:AsbFe hi:AsbFro hs : As,Fg AF7 b Fy
R

hg : As,Fg AF7 FFio
R
eh; : A5 FFg AFy ehg : A5, Fg AF7 - Fg AFqp
Cut
—: A5 FFg9g AFio
—
—_— W — W W W
T N Sy AT Wy
hCut
— : A5 FFg

hCut
—: A5 FFqo A

— : A5 FFg AF1o
o Case rule vy

hy : As FFg hy: As - Fr hg : A5,Fg AF7 - Fg

v
ohy : A5 F Fg A Fr B ohs: As,Fg AFr FFo VFig
Cut
—: A5 FFg VFio
—

—_— AW ———————— ax/W

ony As - Fo s Y he i AsFonFs b Eg

hCut

A F Py v

— : A5 FFg VFip

e Case rule Vo

hy : As FFg hy: As - Fr hg : A5,Fg AF7 = Fip

R 2
oh; : A5 F Fg AFr ohg : A5, Fg AF7 - Fg VFig
Cut
— : A5 FFg VFyo
—
——————— ax/W ax/W
eh; : A5 - Fg AFr hg : As,F¢ AF7 F Fio
hCut
— : A5 FFio v

— : A5 FFg VFip

e Case rule —,

hy : Ay1,Fs - FgFFs hy:Ajp1,Fg — Fg FFg

h7 : A11,Fg — F9,F5 AFg FFgs hy: Aq1,F9,F5 AFg FFip
R
oh; : Aq1,Fs — Fg F F5 A Fg eh; : (A11,Fs — Fg),F5 AFg - F1o
Cut
—:A11,Fg = Fg - Fio
—
————————— inv-th/ax —————————— inv-th/ax
hy : Aqq,Fo F Fs h1: Ar1,Fo F Fg
ax/W ax/W R —

oh; : Aq1,Fs — Fg I F5 A Fg h7 : A11,Fs — Fo,Fs A Fg I Fg ehi : A11,Fg - F5 A Fg h7 : Aqq, Fg, ]

hCut

—:A11,Fg — Fg - Fg —:A11,F9 FF1o
—:A11,Fg — Fg - Fqip
o Case rule Ay,
h; : A11,Fs AFg HF5 hy:Aq1,Fg AFg - Fg h7 : Ay1,Fg,Fg,F5 AFg - Fig
R
eh; : Aq11,Fgs AFg - F5 AFg eh7 : (All,Fg /\FQ),F5 AFg - Fio
Cut
—:Aq1,F§ AFg FFio
—
—————————— inv-th/ax ————————— inv-th/ax
hy : Aqq,Fg,Fg FF5 hy : A11,Fg,Fg - Fg .
R X
oh; : Aq1,Fs,Fg - F5 AFg h7 : A11,Fs,F9,F5 AFg - Fio
hCut
—:A11,Fs,F9 = Fig

AL
—:A11,Fgs AFg FFqg
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hi:AgFF; hy:AghkFg hs : Ag,F7,Fg - Fg

R AL
oh; : Ag - F; AFg ohs : Ag,F7 AFg F Fg
Cut
— :Ag FFg
—
ax/W ax/W
, —: Ag,F7 HFg —: Ag,F7,Fg F Fg
——— ax/W sCut
—:Ag FFry * —: Ag,F7 FFg v
sCut
— : Ag F Fg v

e Case rule Vv,

hy : A11,Fs VFg FF5 hi:Ay1,Fg VFg - Fg

h7 : A11,Fs,F5 AFg - Fig

h7 : A11,F9,F5 AFg - Fig

T~ o o inv—th/ax
hy: Aqq,Fg HF5

eh; : Aq1,Fgs HF5 AFg

R L
eh; : Ay;,Fg VFg - F5 AFg eh7 : (Aq1,Fg VFg),F5 AFg b Fig
Cut
—:Aq1,F§ VFg FFio
—
————————— inv-th/ax —————— inv-th/ax ———————— inv-th
hy : Aqq,Fg - Fg N / , hy : Aq1,Fo FF5 / hy : Aqq,Fg - Fg
R ax/W R
h7 : Ay1,Fs,F5 AFg - Fio oh; : Ay1,Fg HF5 AFg
hCut
—:Aqy1,Fg FFio —:Aqq,Fg

e Case rule 1,

hy : L,AgFFs hy:Ll,AgFFg

oh, : L, Ag - F5 A Fg R en7:(L,Ag),Fs AFg I Fg
—:1,Ag - Fg
—
L —.
L, AgFFs -
e Case rule I
hy : Dg,pg FFs hi:Ag,pg - Fs
R
oh; : Ag,pg - F5 AFg oh7 : (Ag,pg),F5 AFg - pg
*?AQ’Pg FPs
—
_ I
—1A97P8'_P8
e Case rule T,
hllT,Ag}—FF, hlzT,Agl—FG h7 : Ag,F5 AFg | Fg
ehy : T,Ag F F5 A Fg R ehy: (T, Ag),F5 AFg F Fg
—: T,Ag - Fg
—
W
ohy T A Fs AFs Y Gy T, A9 Fs AFg I Fs zz/
t
—:T,Ag9 FFg v
6.4 Status of V;: 0K
e Case rule Tgr
hy : As F F
1 5 6 \/1 TR
ehy : Ag - Fg V Fr ehg : As,Fg VFr - T c
TIASFT e
—
- T
A FT B

e Case rule —pg
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L

Cut

Cut

L
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hy : As - Fg hg : As,F9,Fg VF7 I Fig

1
eh; : A5 - Fg VFr ohg : A5,Fg VF7 FFg — Fio

Cut
— : A5 FFg — Fio
—
ax/W ax/W
ohy : A5, Fg - Fg V Fr hs : As,Fg,Fg V Fr F Figo
hCut
—: A5,Fg FFio
_— —R
—: A5 FFg — Fio
e Case rule Agr
hy : As FFg hg : As5,Fg VF7 - Fg hg:As,Fg VF7 - Fip
eh; : A5 FFg VFr ! ohg : A5,Fg VF7 HFg AFyp "
Cut
—: A5 FFg9g AFio
—
—_— ax/W ——————————— ax/W W W
on  2srFovEr T e AsrevE FFs Y em i asrFovEr Y A Fe vl F g
Cut hCut
ALy v A5 F Fio v
— : A5 FFg AFqg
o Case rule vy
hy : As FFg hg : As,Fg VF7 - Fg v
ohy : As - Fg VF; | ehg: Ay, FgVFEsFFoVFEo
Cut
— : A5 FFg VFio
—
W W
o A Fo v Y e AsFovEEFs
hCut
AL Ry v
— : A5 FFg VFio
e Case rule Vo
hi : As - Fg hg : As,Fg VFr - Fig
oh, : As F Fg VF; | ehg:Ag,FgVFy - FgV Fro
Cut
—:As FFg VFyo
—
W W
o Ao v Y e AsFovEs g
hCut
L As FFio v

— A5 F F9 V Fip0
e Case rule —,

h7 : Ay1,Fg — Fg,F5 VFg - Fg hy : Ayq1,Fg,F5 VFg - Fig

hy : Ay1,Fg — Fg - F5
ehy : (All,Fg — F9),F5 V Fg F Fio

eh; : Ay11,Fg — Fg - F5 VFg
Cut
— :Ay1,Fg = Fg - Fip
N
D ———— inv‘th/ax
hy : Ay1,Fg FFs
ax/W ax/W Vi ax/W
eh; : Ay;,Fg — Fg - F5 VFg h7y : Ay1,Fg — Fg,F5 VFg - Fg eh; : Ay;,Fg - F5 VFg h7 : Ay1,F9,F5 VFg - Fio
hCut hCut
— :Aq1,Fg — Fg - Fg —:Aq1,Fg FFio =5

— :Aq11,Fg — Fg F Fio

o Case rule Ay,

hy : Aq11,Fs AFg - Fs v h7 : Ay11,Fs,F9,F5 VFg I Fig
1
ehy : A1, Fg AFg - F5 V Fg eh; : (A11,Fs AFg),Fs V Fg - Fig
— A111F8 AN Fg - Fio
—
L inv_th/ax
hy : Aq1,Fs,Fg FF5 v .
1 ax
oh; : Ayq,Fg,Fg - F5 V Fg h7 : Aq1,Fs,Fg,F5 VFg - Fig
hCut
—:Aq1,Fg,Fg - Fig

— :Ay1,F§ AFg - Fip

Cut

AL

30



e Case rule Vv,

hy : Ayy,Fg VFg - Fs h7 : A11,Fs,F5 VFg - Fio h7:Aj1,Fg,F5 V Fg - Fig
1
eh, : A1y, Fg V Fg - F5 V Fg eh; : (Aq1,Fs VFo),F5 V Fg F Fo
Cut
—:Aq1,Fg VFg FFip
—
————————— inv-th, ——————— inv-th
hi: Aq1,Fg HF5 iy /ax hy : A11,Fg FF5 v /ax
1 ax/W Vi ax/W
eh; : Ay1,Fs FF5 VFg h7 : A11,Fs,F5 VFg - Fig oh; : Aq1,Fg FF5 V Fg h7 : A11,F9,F5 VFg F Fig
hCut hCut
—:Aq1,Fg FFio —:A11,F9 FFio v
L
— :Aq11,Fg VFg FFqg
hy : Ag F Fr v hs : Ag,F7 HFg9 hs: Ag,Fg - Fg
L
oh, : Ag - Fy VFg ohs : Ag,Fr V Fg - Fo
Cut
— :Ag FFg
=
ax/W ax/W
T A FF, N A FrFEy o
sCut
— : Ag - Fg v

e Case rule 1y,

hy : L, Ag FFs5
Vi 1z
eh; : L, Ag FF5 VFg .h7:(L,A9),F5 V Fg - Fg

Cut
—:1,Ag FFg v
—
_ 1
—:1,Ag FFg L
e Case rule I
h1!A9,p8 - Fs v
1
oh; : Ag,pg - F5 V Fg oh7 : (Ag,pg),F5 V Fg - pg
Cut
7:A97p3'7p8
—
_ 7T
_:AQaPSFPS
e Case rule T,
hi: T,Ag k- Fs hrilfoFs VFFFs
ey : T,AgFF5 VFg  eh7:(T,Ag),FsVFghFFs
Cut
—:T,Ag}—Fg v
—
W W
ohy T A Fsvrs Y Gy T.Ag Fs VFEs I Fs az/
hCut
—: T,Ag FFg v

6.5 Status of Vy: 0K

e Case rule Tp

hy : As FFr
2 Tr
eh; : A5 - Fg VFr ehg : A5, Fg VF7 T
T AsFT Cut
—
-7
—As T "

e Case rule —pg
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hy : As - Fr hg : As,F9,Fg VF7 I Fig

2
eh; : A5 - Fg VFr ohg : A5,Fg VF7 FFg — Fio

Cut
— : A5 FFg — Fio
—
ax/W ax/W
ohy : A5, Fg - Fg V Fr hs : As,Fg,Fg V Fr F Figo
hCut
—: A5,Fg FFio
_— —R
—: A5 FFg — Fio
e Case rule Agr
hy : As HFr hg : As5,Fg VF7 - Fg hg:As,Fg VF7 - Fip
eh; : A5 FFg VFr 2 ohg : A5,Fg VF7 HFg AFyp "
Cut
—: A5 FFg9g AFio
—
—_— ax/W ——————————— ax/W W W
on  2srFovEr T e AsrevE FFs Y em i asrFovEr Y A Fe vl F g
Cut hCut
ALy v A5 F Fio v
— : A5 FFg AFqg
o Case rule vy
hy : As HFr hg : As,Fg VF7 - Fg v
oh, : As - Fg VF; > ehg:As, FgVFEsFFoVFEo
Cut
— : A5 FFg VFio
—
W W
o A Fo v Y e AsFovEEFs
hCut
AL Ry v
— : A5 FFg VFio
e Case rule Vo
hi : As - Fr hg : As,Fg VFr - Fig
oh, : As - Fg VF; > ehg:Ag,FgVFy - FoVFro
Cut
—:As FFg VFyo
—
W W
o Ao v Y e AsFovEs g
hCut
L As FFio v

— A5 F F9 V Fip0
e Case rule —,

h7 : Ay1,Fg — Fg,F5 VFg - Fg hy : Ayq1,Fg,F5 VFg - Fig

hy : Ay1,Fg — Fg - Fg
ehy : (All,Fg — F9),F5 V Fg F Fio

eh; : Ay11,Fg — Fg - F5 VFg
Cut
— :Ay1,Fg = Fg - Fip
N
D ———— inv‘th/ax
hy : Ay1,Fg - Fg
ax/W ax/W Va ax/W
eh; : Ay;,Fg — Fg - F5 VFg h7y : Ay1,Fg — Fg,F5 VFg - Fg eh; : Ay;,Fg - F5 VFg h7 : Ay1,F9,F5 VFg - Fio
hCut hCut
—:A11,Fg — Fg - Fg —:Aq1,F9 FFio =5

— :Aq11,Fg — Fg F Fio

o Case rule Ay,

hi : A11,Fs AFg - Fg v h7 : Ay11,Fs,F9,F5 VFg I Fig
2
eh; : Aq1,Fs AFg F Fg V Fg oh; : (A11,Fs AFg),F5 V Fg F Fio
— : Aq1,Fg AFg F Fig
—

—————————— inv-th/ax
hy : Aq1,Fs,Fg F Fg
V2 ax/W

2
oh; : Ayq,Fg,Fg - F5 V Fg h7 : Aq1,Fs,Fg,F5 VFg - Fig
hCut
—:Aq1,Fg,Fg - Fig
—:Aq11,F§ AFg FFio

Cut

AL
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e Case rule Vv,

hy : Ayy,Fg VFg - Fg v h7 : A11,Fs,F5 VFg - Fio h7:Aj1,Fg,F5 V Fg - Fig

oh; : A11,Fg VFo FF5 VFg eh; : (Aq1,Fs VFo),F5 V Fg F Fo
Cut
—:A11,Fg VFg FFio
—
————— inv-th ————— inv-th
hi: Aq1,Fg HFg iy /ax hy : A11,F9 - Fg v /ax
2 ax/W Va ax/W
oh; : Ay1,Fs - Fs5 V Fg hr : Aq1,Fs,F5 V Fg - Fig ohy : Ayy,Fg - Fs V Fg h7 : Aq1,Fg,Fs V Fg F Fig
hCut hCut
—:Aq1,Fg FFio —:A11,F9 FFio v
—:A11,Fg VFg FFig r
hy : Ag F Fg v hs : Ag,F7 HFg9 hs: Ag,Fg - Fg
oy : Ag FF; VFs ° ohs : Ag,Fr V Fg - Fo £
Cut
— :Ag FFg
N
W W
T AcE s Y A R E az/
t
— : Ag - Fg st
e Case rule L,
hy : L, Ag FFg
Va 1z
eh; : L, Ag FF5 VFg .h7:(L,A9),F5 V Fg - Fg
Cut
—:1,Ag FFg v
—
_ 1
—:1,Ag FFg L
e Case rule
hy ZAg,p8 - Fg v
2
oh; : Ag,pg - F5 V Fg oh7 : (Ag,pg),F5 V Fg - pg
Cut
7:A97p3'7p8
—
—_— I
_:AQaPSFPS
e Case rule T,
hy : T,Ag - Fg h7 : Ag,F5 V Fg |- Fg
oy : T,AgFF5 VFg ~ ehr:(T,Ap),FsVFghFFs
Cut
—:T,Ag}—Fg v
—
W W
ohy T A Fsvrs Y Gy T.Ag Fs VFEs I Fs az/
hCut
—: T,Ag FFg v
6.6 Status of —: 0K
e Case rule Tp
hy : Ag,Fs — Fg F Fg  hy : Ag,Fo b Fr T
L
oh; : Ag,Fg — Fg - Fr oho : (Ag,Fg — Fg),F7 = T i
Cut
. Ag,Fs S Fg F T U
—
Tr

—:Ag,Fg > Fo T

e Case rule —pg
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hy : Ag,Fg — Fg - Fg hl:Ag,Fg'—F7 N hio : Ag,F7,F11,Fg — Fg - F12

L —R
oh; : Ag,Fg — Fg F Fr ehg : (AG,Fg — Fg),F7 FF11 — Fiao
Cut
—:Ag,Fg — Fg FF11 — F1o u
—
ax/W ax/W
oh; : Ag,F11,Fg — Fg - Fy */ hio : Ag,F11,F7,Fg — Fg - F12 */
hCut

— 1 Ag,F11,Fs = Fg - F1o
—:Ag,Fg - FgFF11 — Fio

—R
e Case rule Ap

hy : Ag,Fg — Fg - Fg h; : Ag,Fg - Fy N hio : Ag,F7,Fg — Fg = F11 higo : Ag,F7,Fs — Fg FFi2
L

AR
ohy : Ag,Fg — Fg - F7 ohio : (Ag,Fg — Fg),F7 - F11 AFio
Cut
—: Ag,Fg — Fg F F11 AF12
—
ax/W ax/W ax/W ax/W
eh; : Ag,Fg — Fg - Fr hio : Ag,F7,Fg — Fg - Fqq eh; : Ag,Fg — Fg - Fr hio : Ag,F7,Fg — Fg F Fio
hCut hCut
—: Ag,Fg — Fg - F11 —: Ag,Fg — Fg - Fqo

R
— : Ag,Fg — Fg - F11 AF12

o Case rule vy

hy : Ag,Fg — Fg - Fg hj : Ag,Fg - F7 N hio : Ae,F7,Fs — Fg = F11
L 1
oh; : Ag,Fg — Fg - Fr ohio : (Ag,Fg — F9),F7 FF11 VFi2
Cut
— : Ag,Fg — Fg F F11 VF1a
—
ax/W ax/W
oh; : Ag,Fg — Fg - F7 hio : Ag,F7,Fs — Fg F Fiq
hCut
—: Ag,Fg — Fg FFqq v
~ . Ag,Fs - Fo FF11 VFia
e Case rule Vo
hy : Ag,Fg =+ FgHFs hy : Ag,Fg FF7 N hio : Ag,F7,Fg — Fg - F1o
L 2
oh; : Ag,Fg — Fg - F7 ehip : (Aﬁ,Fg — F9),F7 - F11 VFig
Cut
— : Ag,Fg -+ Fg FF11 VF12
—
W W
oh, Do Fa o FoFFr Y M0 AgFrFs o Fo F i 2

hCut
— : Ag,Fg — Fg - Fia

— :Ag,Fg = Fg - F11 VFi2

e Case rule —,

hy : (A13,Fi0 — F11),F7 — Fg = F7  hy : (A13,F10 = F11),Fs F Fg _,, bho: A13,F¢,F7 — Fg,F10 — F11 = F10 hg : A13,Fg,F11,F7 — Fg I Fy
L

oh; : (A13,Fi0 — F11),F7 — Fg - Fg ohg : ((A13,F10 — F11),F7 — Fs),Fe F F12 Cut

A

—:(A13,F10 — F11),F7 — Fg F F12
—
inv-th/ax
. hg : A13,F6,Fs,F10 — F11 F Fio hg : A13,F11,F6,Fs - F12
ax
hy : A13,Fs,Fi0 = F11 FFg ohg : Aj3,Fg,Fs,F19 — F11 - F12
ax/W hCut
—:Ay3,F10 = F11,F7 — Fg - F7 — :Aq3,Fg,F10 — F11 F F12 N

— :Aq3,F10 — F11,F7 — Fg = F12

hy : Ag,F7 - Fg - F7 hy:Ag,Fs FFi9 — F11 N hg : Ag,F7 — Fg,F10 = F11 F Fio hg : Ag,F11,F7 — Fs - Fi2
L

oeh; : Ag,F7 — Fg - Fi10 — F11 ehg : (Ag,F7 — Fg),Flo — F11 F Fio
—: Ag,F7 — Fg - F12 Cut
—
b+ Mg FaF1o = F11 F Fio inv-th/ax —h9 Ao Fi1Fal Fia inv-th/ax
B Ag Fa b Fro = Fr 2" ehg : Ag,Fs, Fio — F1p F Fia Tk
—: Ag,F7 — Fg - F; ax/W —: Ag,Fg FFio N hCut

— : Ag,F7 — Fg - Fia
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hy : Ag,Fio - F7 hs : Ag,F7,Fg — F10 = F9 hs: Ag,F7,F10 - F11
—L L

hy : Ag,Fg — F19 F Fg
ehg : (Ag,Fg — Fi9),F7 - F11

oh; : Ag,Fg — F19 F Fr
Cut
—:Ag,Fg = F10 F F11 u
—
——— ax/W
. hg : Ag,F10,F7 FF11
ax
y hy : Ag,Fi9 - Fr ohg : Ag,F10,F7 - F11
ax/W hCut
— : Ag,Fg — F19 - Fg — : Ag,F10 F F11 N
— : Ag,Fg — Fio9 - F1q
e Case rule Ap,
hy : (A13,F10 AF11),F7 — Fs F F7  hy : (Ag3,F10 AF11),Fs = Fg o hg : Ay3,F6,F10,F11,F7 — Fs b Fi2
L L
ehq : (A137F10 /\F]l),F7 — Fg - Fg ohg : ((A13,F10 /\F]l),F7 — FS),FG F Fio c
ut
— : (A13,F10 AF11),F7 — Fg - Fi2
—
inv-th/ax
hg : A13,F10,F11,F6,Fs - F12
ax/W L
hi : A13,Fs,F10 AF11 - Fg ohy : Ay3,Fs,Fs,F19 AF11 - Fi2
ax/W hCut
—:Ay3,F7 — Fs,Fi9 AF11 FFr — :Ay3,Fs,F10 AF11 F Fi2 N
— :Ay3,F7 — Fg,F10 AF11 FFi2
hi: Ag,F7 - Fs FF; hy:Ag,Fs FFi0 AF11 N hg : Ag,F10,F11,F7 = Fg - Fi2
L
oh; : Ag,F7 — Fg - Fi0 AF11 ohg : (AG,F7 — Fg),Flo AF11 FFio e
ut
—: Ag,F7 = Fg FFi2
—
inv-th/ax
hg : Ag,F10,F11,Fs - F12
ax/W L
hy : Ag,Fg F Fio AF11 ohg : Ag,Fs,Fi9 AF11 F Fi2
ax/W hCut
—: Ag,Fg FFio

—:Ag,F7 = Fg FFr .

— : Ag,F7 = Fg - Fia

e Case rule Vp,

hg : A13,F¢,F11,F7 — Fg - Fi2

hy : (A13,F10 VF11),F7 — Fs = F7  hi: (A13,F10 VF11),Fs - Fg 5 hg : A13,Fs,F10,F7 — Fg - F12
L L
oh; : (A13,F10 VF11),F7 — Fg - Fg ohg : ((A13,F10 VF11),F7 — Fg),Fe - F12 c
ut
- (Alg,Flo \/Fll),F7 — Fg F Fio
—
inv-th/ax inv-th/e
T hg : A13,F10,F6,Fg - Fi2 hg : A13,F11,F6,Fg - Fi2
ax L
hy : Aq3,Fs,Fi0 V F11 - Fg ohg : Ay3,Fg,Fg,F10 VFi1 - Fi2
ax/W hCut
—:A13,F7 — Fg,F19 VF11 F F7 — 1 A13,Fs,F10 VF11 F Fi2
—:Ay3,F7 — Fs,F10 VF11 F Fi2
hy : Ag,F7 - Fs FF;y hy:Ag,Fs FFi0 VF11 hg : Ag,F10,F7 — Fg FFi12 hg: Ag,F11,F7 — Fg - Fio
L
eh; : A@,F’y — Fg FFi9 VF1q ehg : (AG,F7 — Fg),FlO V Fi1 F Fig
Cut
— : Ag,F7 - Fg FFqo
—
——————————— inv-th/ax —————————— inv-th/ax
. hg : Ag,F10,Fg F Fi2 hg : Ag,F11,Fs - Fio
ax L
. hy : Ag,Fg = Fi0 VF11 ohg : Ag,Fs,Fio VF11 FFio hCut
ax u
—: Ag,F7 - Fg F Fr — : Ag,Fg FFi2 N
L

—: Ag,F7 — Fg F Fio

e Case rule 1,

hi : Ag,F7 = Fg FF7; hy : Ag,Fg - L

—L
oh; : Ag,F7 — Fg - L ohy : (Ag,F7 — Fg), L FFyg
Cut
—: Ag,F; — Fg FFyg
—
W 1
b AeFs kL XV e L Ag Fab Fig F
ax/W hCut
—: Ag,Fg FFip

— : Ag,Fy; — Fg - Fr
— : Ag,F7 — Fg - Fig

—L
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hy : (L,A41),F7 - FgHF7 hy:(Ll,Aq1),FsFFg

—L
eh; : (L,A11)7F7 — Fg - Fg ohg : ((L,All),F'y — FB),FS = Fio Cut
A
— (J_,All),F7 — Fg FFio
—
1
—:1,A1,F; > Fs FFio g
e Case rule
hy : (A11,pP10);F7 = Fs FF7  hi: (A11,P10),Fs F Fe N
L
oh; : (A11,py0),F7 — Fg - Fg ohg : ((A11,p10):F7 — Fs),F6 F Py c
ut
—:(A11,p19),F7 = Fs Fpyg
—
— 1 A11,P19,F7 = Fg Fpyg
hy : Ag,F7 = Fg = F7 hy: Ag,Fgs - pyg 5
L
oh; : Ag,F7 — Fg - py ohy : (Ag,F7 — Fs),pP10 - Pig
ut
—: Ag,F7 = Fg Fpyg
—
ax/W
—:Ag,F7 = Fg Fpyg
e Caserule T,
hy:Ag,Fr - FgFF; hy:Ag,Fg b T . hg : Ag,F7 — Fg - Fip
L
oh; : Ag,Fr > Fg b T ohy : (Ag,F7 — Fg), T FFig
Cut
—: Ag,F7 =+ Fg FFio
—
W
—:Ag,F7 = Fg FFio ax/
hi: (T,Aq1),Fr = Fg FF7 hy:(T,Aq1),Fs - Fe o hg : Ayy,Fg,F7 = Fg FFig T
L
ehq : (T,A11)7F7 — Fg F Fg ohg : ((T,A11)7F7 — Fg),FG F Fio Cut
u
—:(T,A41),F7 = Fg FFio
—
W W
eh; : T,Ay;,F7 — Fg - Fg ax/ hg : T,A11,Fs,F7 — Fg = Fip =/
hCut

—:T,A11,F; = FgFFio

6.7 Status of A;: 0K

e Caserule Tp

h; : Ag,Fg,Fg F F7

AL Tr
oh; : Ag,Fg AFg I Fr ehio : (Ag,Fs AFg),F7 F T
Cut
—: Ag,F§ AFg - T
—
B T
— i Ag,FsAFgFT T
e Case rule — g
h; : Ag,Fs,Fg I F7 hio : Ag,F7,F11,Fs AFg - Fia
L —R
eh; :A(;,Fg AFg F Fr .hlo:(A(;,Fg/\Fg),F'y'_Fll — Fi2
Cut
— : Ag,Fg AFg - F11 — Fio
—
W W
by Ao Fii P AR Fr Y G0 Mg FiiuFriFs AFo F P
hCut

— : Ag,F11,F§ ANFg - Fi2
— : Ag,Fg AFg FFi1 — Fi2

e Case rule Agr
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hio : Ae,F7,Fs AFg = F11  hio: Ag,F7,Fg AFg - Fi2

hy : Ag,Fg,Fg = Fr A
L
ehio : (A@,Fg /\Fg),F7 - F11 AF1o

oh; : Ag,Fs AFg F Fr

Cut

— :Ag,F§ AFg FF11 AF1o
—
inv-th/ax inv-th/ax
hio : Ae,F7,Fs,Fg - Fio

hio : Ag,F7,Fs,Fo - F11
ax/W
ohio : Ag,F7,Fs,Fg FF11 AF12
hCut

hy : Ag,Fs,Fg F Fr

— : Ag,Fg,Fg FF11 AF12
—:Ag,Fs/\Fg FF11 AFqo

L

e Case rule V;

hio : Ag,F7,Fs AFg - Fi1
(As,Fg /\Fg),F7 = F11 VFio

hy : Ag,Fg,Fg F F7
1

AL
eh; : Ag,Fs AFg - Fr eho :
— : Ag,Fg ANFg FF11 VFia

N
ax/W ax/W
hio : Ag,F7,Fg AFg - Fi1

Cut

oh; : Ag,Fg AFg - Fr hCut
0
—: Ag,F§ AFg FF11

— : Ag,F§ AFg - F11 VFi2

e Case rule Vo

h; : Ag,Fs,Fg - F7 A hio : A, F7,Fs AFg I Fi2
L
oeh; : Ag,Fg AFg - Fy ohig : (Ae,Fg /\Fg),F7 - Fi11 VFi2
— : Ag,Fs AFg FF11 VF12
—
ax/W ax/W
hio : Ag,F7,Fs AFg - Fi2

Va

Cut

oh; : Ag,Fg AFg - Fr Hou
10k
— : Ag,Fg AFg F Fpo

— :Ag,F§ ANFg - F11 VFi2

Va

e Case rule —,

hg : A13,F¢,F10 — F11,F7 AFg = Fi19 ho : A13,F6,F11,F7 AFg FFia

AL
ohg : ((A13,F10 — F11),F7 AFg),Fe - Fi2 cut
A

hy : (A13,Fi0 — F11),F7,Fs - Fe

eh; : (Alg,Flo — Fll),F7 AFg  Fg
— : (A13,F10 —> F11),F7 AFg FF12
—
inv-th/ax inv-th/ax
. hg : A13,Fs,F7,Fs,F10 — F11 - Fig hg : A13,F11,F6,F7,Fg - Fi2 N
ax
ohg : Ay3,Fg,F7,Fs,F10 — F11 - Fi2
hCut

hy : Ayz,F7,Fs,Fi0 — F11 - Fe

— :A13,F7,Fs,F10 — F11 F Fi2
—:A13,F10 = F11,F7 AFg - Fi2

L

hg : Ag,F10 — F11,F7 AFg = Fi19 hg : Ag,F11,F7 AFg - Fia

ehy : (Ag,F7 AFg),F190 — F11 F Fi2

hi : Ag,F7,Fg = F10 — F11

oh; : Ag,F7 AFg F Fig — Fi3 cut
u

— : Ag,F7 AFg F Fia
—
inv-th/ax inv-th/ax
ho : Ag,F11,F7,Fg - Fio

hg : Ag,F7,Fs,F10 — F11 = Fio
ax/W
ohy : Ag,F7,Fs,Fi0 — F11 F Fi2
hCut

hy : Ag,F7,Fg = Fi9 — F11

— 1 Ag,F7,Fg FFi2
— A67F7/\F8 = Fio

L

e Case rule Af,

hg : A13,F6,F10,F11,F7 AFg - F12

hq : (A137F10 /\Fll),F'ﬁFg - Fg
ohy : (A13,F10 AF11),F7 AFs - Fe ohg : ((A13,F10 AF11),F7 AFg),Fg - Fi2 cut
- (A13,F10 A Fll),F7 NFg FFqo
—
hy : A13,F10,F11,F7,Fs - Fg inv-th/ax
oh; : Ay3,Fi0,F11,F7 AFg FFg - hg : A13,F10,F11,F6,F7 AFg - F12 iz‘i‘;]

— :A13,F10,F11,F7 AFg - F12
— :Aq3,F10 AF11,F7 AFg = Fi2

AL
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hy : Ag,F7,Fs - Fi0 AF11 hg : Ag,F10,F11,F7 AFs = Fi2
L
oh; : Ag,F7 AFg - Fig9 AF11 ohg : (Ag,F7 AFg),Fig AF11 F Fia

Cut
— : Ag,F7 AFg FFio
—
inv-th/ax
hg : Ag,F10,F11,F7,Fs = F12
ax/W AL
hy : Ag,F7,Fs = Fi9 AF11 ohg : Ag,F7,Fs,Fig AF11 - Fio
hCut
—: Ag,F7,Fg - Fi
L
— : Ag,F7 AFg - Fia
hy : Ag,Fg,Fio F F7 A hg : Ag,F7,F9,F10 - F11
L
oh; : Ag,Fg AF19 F Fr ohg : (As,Fg /\F10)7F7 FF11
Cut
— : Ag,Fg AF10 F F11
—
ax/W
. hs : Ag,F10,F7,F9 - F11
ax,
hy : Ag,F10,F9 - F7 ohs : Ag,F10,F7,F9 FF11
Cut
—: A, F10,Fg - F11
L
— : Ag,F9g AF10 FF11
e Case rule Vv,
h; : (A13,F10 V F11),F7,Fs F Fg hg : Ay3,F6,F10,F7 AFg FF12 hg : A13,F6,F11,F7 AFg - Fio
L L
oh; : (A13,F10 VF11),F7 AFg - Fg ohg : ((A13,F10 VF11),F7 AFs),Fg - Fi2 c
ut
—: (A13,F10 VF11),F7 AFg - Fi2
—
inv-th/ax inv-th/ax
. hg : A13,F10,F6,F7,Fs = Fi2 hg : A13,F11,F6,F7,Fs = F12 v
ax L
hy : A13,F7,Fs,F10 VF11 - Fg ohg : Ay3,Fg,F7,Fs,F10 VF11 = Fi2
hCut
— : A13,F7,Fs,F10 VF11 = F12
L
— :A13,F7 AFg,F10 VF11 - Fi2
hy : Ag,F7,Fs = F10 V F11 A hg : Ag,F10,F7 AFg = Fia hg: Ag,F11,F7 AFg - Fio v
L L
eh; : Ag,F7 AFg - Fi0 VF11 ehg : (Ag,F7 /\Fg),Flo V Fi1 F Fiao
Cut
— : Ag,F7 AFg F Fia
—
inv-th/ax inv-th/ax
hg : Ag,F10,F7,Fs - Fi2 hg : Ag,F11,F7,Fs = Fi2
ax/W
hy : Ag,F7,Fs = F10 V F11 ohy : Ag,F7,Fs,F10 VF11 - F12
hCut
— :Ag,F7,Fs FFi2
L
— : Ag,F7 AFg F Fi2
e Case rule Lp,
hi: Ag,Fr,Fg b L
L
oh; : Ag,Fr AFg - L ehg : (Ag,F7 AFs), L F Fio
Cut
—: Ag,F7 AFg F Fio
—
ax/W 1
hi : Ag,Fr,Fs - L 4 eho : L, Ag,Fr,Fs - F1p =
hCut

—: Ag,F7,Fg FFig
—: Ag,F7 AFg F Fio

AL

hy : (L, A11),F7,Fs - Fe A
L
eh; : (J_,All),F7 AFg F Fg ehg : ((J_,All),F7 /\Fg),Fg F Fio0

—:(L,A41),F7 AFg FFig
-

—:1,A11,F7 AFs FFio

Cut

Ll
e Case rule I

hi : (A11,Py0),F7,Fs - Fe A
L
oh; : (A11,pq0),F7 AFg FFg ohg : ((A11,p10),F7 AFg),Fs Fpqg
—: (A11,p10),F7 AFs Fpyg
—

- AllaP107F7 NFg FPm
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h; : Ag,F7,Fs = pyg

AL

oh; : Ag,F7 AFs Fpyg ohg : (A6, F7 AFg),pP1o F P1g
Cut
—: Ag,F7 AFg Fpyg
—
ax/W
—: Ag,F7 AFg = Pio
e Case rule T,
hy : Ag,F7,Fs = T A hg : Ag,F7 AFg F Fio
L
oh; : Ag,F7 AFg = T ehy : (Ag,F7 AFg), T FFig
Cut
—: Ag,F7 AFg FFio
—
ax/W
 AeFs AFs FFrg
hq : (T,All),F77F8 - Fg hg : A11,F6,F7 AFg FFip
L L
eh; : (T,All),F7 AFg F Fg ehg : ((T,A11)7F7 /\F8)7F6 F Fio c
ut
— (T,All),F7 NFg - Fio
—
ax/W ax/W
ohy T A Fr AR Fo Y Gy T Arr Fo.Fr AFs FFrg 2
hCut
—:T,A11,F7 AFg FFig v
6.8 Status of V;: 0K
e Case rule Tgr
hy : Ag,Fs - F7 hy: Ag,Fg - Fr T
L 3
ehy : Ag,Fs V Fg I Fr ehio: (Ag,Fs VFg),Fr T °
Cut
—:Ag,F§ VFg = T
—
e — T
— . Ag,FsVFoFT &
e Case rule —p
hy : Ag,Fg = F7 hy: Ag,Fg - Fr v hio : Ag,F7,F11,Fg VFg I Fi2 .
L
oh; : Ag,Fg VFg - Fr .hlUZ(A(j,Fs\/Fg),Fﬁ}—Fll — Fio
Cut
—:Ag,F§ VF9g - F11 — F12 "
—
ax/W ax/W
oh; : Ag,F11,Fs V Fg - Fr */ hio : Ag,F11,F7,Fs VFg FFia */
hCut
— : Ag,F11,Fs VFg - Fio .
R
—:Ag,Fg VF9g FF1; — Fi2
e Case rule Ap
hy : Ag,Fg FF7 hy: Ag,Fg - Fr v hio : Ae,F7,Fs VFg FF11 hig: Ag,F7,Fs VFg - Fio
L R
oh; : Ag,Fs V Fo I Fr ehyo : (Ag,Fs VFg),Fr - Fiy AFqa
Cut
—: Ag,Fg VF9g FF11 AF12
—
ax/W ax/W ax/W ax/W
eh; : Ag,Fg VFg - F7 hio : Ae,F7,Fg VFg - Fi1 oh; : Ag,Fg VFg - Fr hio : Ae6,F7,Fg V Fg - Fi2
hCut hCut
— : Ag,Fg VFg - Fy1 — : Ag,Fg VFg - Fi2
. Ag,Fg VFo FFi1 AF1a
e Case rule vy
hy : Ag¢,Fs FF7 hy : Ag,Fg - Fr hio : Ag,F7,Fs V Fg - F11
L
oh; : Ag,Fg VFg FFr .hlo:(Ag,Fg\/Fg),FﬁFFll V Fi2
Cut
— Ag,Fs V Fg FFi1 VFi2
—
ax/W ax/W
oh; : Ag,Fg VFg - Fr hio : Ag,F7,Fs V Fg - F1g
hCut

— : Ag,Fg VFg - F11
— : Ag,Fg VFg - Fq11 VFi2
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e Case rule Vo

hy : Ag,Fg F Fr hliAg,Fgl—F7 v hio : Ag,F7,Fg VFg | Fio v
L 2
oh; : Ag,Fg VFg F Fr ohio : (Ag,Fs VFg),F7 - Fi1 VFig
Cut
— : Ag,Fg VFg FF11 VFia
—
W W
by Do Fs VEo F Fr /" 5ot g FriFs VEs FFrn 2
hCut

— : Ag,Fg VFg I Fia
—: Ag,Fg VFg FFq11 VFi2

Va
e Case rule —,

hy : (A13,F10 = F11),F7 FFg  h1: (A13,F10 — F11),Fsg - Fg v hg : A13,F¢,F10 — F11,F7 VFs = Fi1o hg : A13,Fg,F11,
L

ehq : (A]g,Flo — F]l),F7 V Fg F Fg ohg : ((A13,F10 — Fll),F7 \/Fs),F(,- F Fqio
—: (A13,F10 —> F11),F7 VFg - Fi2
—

Y inv_th/ax —————————— inv-t

hy : A13,F11,F7 = Fg hy : A13,F11,Fs = Fe

ax/W ax/W VL
oh; : Ay3,F19 — F11,F7 VFs - Fg hg : A13,F6,F10 — F11,F7 VFg - Fig hCut oh; : Ay3,F11,F7 VFs - Fg
u

—:Ay3,F10 = F11,F7 VFg FFig —:Ay3,F11,F7 V'

—:A13,F10 = F11,F7 VFg FFia

hy : Ag,F7 FFi0 — F11 hi : Ag,Fg - Fi0 — F11 v hg : Ag,F10 — F11,F7 VFs - Fi9  ho : Ag,F11,

L

oh; : Ag,F7 VFg - Fi9 — F11 ehg : (Ag,F7 VFg),Flo — F11 F Fy:
. Ag,F7 VFg F Fr2
—
inv-th/ax ————————— inv-th/ax _
hg : Ag,F7,F10 — F11 F F1o hg : Ag,F11,F7 FFi2 hg : Ag, F;
ax/W —L ax/W —————
hi : Ag,F7 - Fi9 — F11 ohy : Ag,F7,F19 — F11 - F12 hy : Ag,Fg - Fio — F11
hCut

—: Ag,F7 - F12 —: Ag,Fg

— : Ag,F7 VFg F Fio

e Case rule Aj,

hy : (A13,F10 AF11),F7 FFg hy: (A13,Fi0 AF11),Fs - Fg v hg : A13,F6,F10,F11,F7 VFs - F1a
L

oh; : (A13,F10 AF11),F7 VFs - Fg ohg : ((A13,F10 AF11),F7 VFs),Fg - Fi2 c

ut
— :(A13,F10 AF11),F7 VFg - Fi2
—
inv-th/ax inv-th/ax
hy : Aq13,F10,F11,F7 F Fg hi : Aq13,F10,F11,Fs F Fg
L ax/W

oh; : Ay3,F10,F11,F7 VFg - Fg hg : A13,F10,F11,F6,F7 VFs F Fi2

hCut
— : A13,F10,F11,F7 VFs = Fi2 A
L
— 1 A13,F10 AF11,F7 VFs = Fi2
h; : Ag,F7 = Fi10 AF11 hy : Ag,Fg - Fig AF11 v hg : Ag,F10,F11,F7 VFg - Fi2
L
ehy : A5,F7 V Fg FFi0 AFqy ehg : (AG7F7 \/FB)7F10 AF11 F Fio
Cut
— : Ag,F7 VFg F Fio
—
inv-th/ax inv-th/ax
. ho : Ag,F10,F11,F7 - Fi2 A o hg : Ag,F10,F11,Fs - Fi2 A
ax L ax L
hy : Ag,F7 = Fi0 AF11 ohg : Ag,F7,F10 AF11 F Fi2 hy : Ag,Fg = Fi0 AF11 ohy : Ag,Fs,Fi10 AF11 - Fi2
hCut hCut
—: Ag,F7 EFia —: Ag,Fg FFio
L

— :Ag,F; VFg F Fip

e Case rule Vv,
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hi : (A13,F10 VF11),F7 FFe  hi: (A13,Fio VFi1),Fs - Fg v hg : A13,F6,F10,F7 VFs - F1a hg : A3, F
L

oh; : (A13,F10 VF11),F7 VFg - Fg ohy : ((A13,F10 V F11),F7 VFs),
—: (A13,F10 VF11),F7 VFg - Fi2
—
——————————————— inv-th/ax ———————————— inv-th/ax ——————————— inv-th/ax ———
hi : A13,F10,F7 - Fe hy : A13,F10,Fs - Fe v . hy : A13,F11,F7 - Fg hy: Ay
L ax
oh; : Ay3,F10,F7 VFg - Fg hg : A13,F10,F6,F7 VFg - Fia oh; : Ay3,F11,F7 VFg - Fg
hCut

—:Ay3,F10,F7 VFg FFia

— :Aq3,F10 VF11,F7 VFg - F12

hy : Ag,F7 FFi9 VF11  hy : Ag,Fg = Fi0 VF11 v hg : Ag,F10,F7 VFs = Fi2 hg : Ag,F11,F7 VFs - Fy
L

eh; : Ag,F7 VFg FFi9 VFiq ohg : (A67F7 VFg),Flo V Fi1 F Fig
Cut
—: Ag,F7 VFg F Fi2
—
——————————— inv-th/ax ————————— inv-th/ax S —
hg : Ag,F10,F7 - F12 hg : Ag,F11,F7 - Fr2 hg : Ag,F10,Fg - F
ax/W VL ax/W
hy : Ag,F7 FFi9 VF11 ohg : Ag,F7,F19 VF11 F Fia hCut hy : Ag,Fg F Fi0 VF11 ehg :
u
— : Ag,F7 F Fi2 — : Ag,Fg FFi2

L
— : Ag,F7 VFg F Fio

hy : Ag,Fg FF7 hy: Ag,Fi0 - F7 v hg : Ag,F7,Fg FF11  hg: Ag,F7,Fi0 - F11
L

eh; : Ag,Fg VFio F Fr ehg : (Ag,Fg \/F10)7F7 FFqq
ut
—: Ag,Fg9 VFi0 - Fq1q
—
——————— ax/W ————————— ax/W
hg : Ag,F7,Fg F F11 hg : Ag,F10,F7 F F11
ax/W H ax/W
hy : Ag,Fg - Fr ehg : Ag,F7,Fg FF11 hy : Ag,F10 - Fr ehg : Ag,F10,F7 FF11
hCut hCut
— : Ag,Fg - F1y — 1 Ag,F10 FF11
— : Ag,F9 VFig FF11 E
e Case rule L,
hy : Ag,F7 H L hy:Ag,Fg b L
oh; : Ag,Fr VFg - L % ehg : (Ag,F7 VFs), L F Fio
Cut
—: Ag,F7 VFg FFig
—
W 1 W — 1
b Ak L Y e L AeF g by Aers kL Y ehy LAgFalFig F
hCut hCut
—: Ag,F7 FFqip —: Ag,Fs FFig v
— : Ag,F7 VFg F Fip L
hy (J_,All),F7 Fg hp: (J_,All),Fg I Fg v
L
oh; : (L,All),F7 V Fg - Fg ehg : ((l,A11)7F7 V Fg),Fs F Fio cut
u
—: (L,A11)7F7 V Fg - Fio
—
1lr
—:1,A41,F7 VFs - Fipo
e Case rule 1
hi : (A11,P19),F7 FF6  hi1: (A11,py0),Fs F Fe
L
ohy : (A11,py0),F7 VFs - Fe ohg : ((A11,p10),F7 V Fs),Fe - py
— :(A11,p10),F7 VFs F pyg

—

—:A11,p10,F7 VFs Fpyg

hy :A(;,F7}—p10 hy :A(;,Fgl—plo
oh; : Ag,F7 VFs Fpyg

\'
ohg : (Ag,F7 VFs),p1o F Pig
— A67F7VF8 |—p10
—

Cut

ax/W
—: Ag,F7 VFg }_pl()

e Caserule T,
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hy: Ag,F7 =T hy:AQAg,Fs- T hg : Ag,F7 VFg - Fio

\9 TL
oh; : Ag,F7 VFg = T ehy : (Ag,F7 VFg), T FFyg
Cut
—: Ag,F7 VFg FFio
—
ax/W
i AeFrvEsFFo
hy : (T,A11),F7 FFs hy:(T,A11),Fs - Feg v hg : A11,F6,F7 VFg F Fio T
L L
eh; : (T,All),F7 V Fg  Fg ehg : ((T,A11)7F7 VFg),FG F Fio c
ut
—:(T,A11),F7 VFs F Fio
—
ax/W ax/w
eh; : T,A4;,F7 VFg F Fg hg : T,A11,F6,F7 VFs F Fio
hCut

—:T,Aq11,F7 VFg FFyp

6.9 Status of L;: OK

e Caserule Tp

1 T
oy : L, AgFFs & ehg:(L,A4),Fs-T =
L ALFT Cut
—
- T
1, AT B

e Case rule —pg

he : L, Ay,F5,F7 - Fs
eh; : L, A4 Fs ehg : (L,A4),Fs - Fr — Fg

—:1l,Ay FF; — Fg
—

—:1l,Ay FF7; — Fg

—R

1L

Cut

1
e Case rule Ag

he: L,A4,F5s FF; hg:1l,A4,F5FFg
eh; : L, A, F Fs Lo ohg : (L, Ay),Fs F F7 AFs
—:1,Ay - F7 AFg
—
—:1,Ay - F7 AFg

Cut
1
e Case rule V;

he: L,A4,F5 - Fr
J_L Vi
eh; : L Ay FFs ohg : (L,A4),Fs5 - F7 VFg
Cut
—:1l,Ay FF7 VFg v
—

—:1,A4 FF; VFg

L
e Case rule Vo

he: L,A4,F5 - Fg
lL Va2
eh; : |, Ay FF;y ehg : (L,A4),F5 - F7 VFg
Cut
— . L, A FF;VFs "
—

—:1l,Ay FF7 VFg

1z

e Case rule —,
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N hs: L, Ag,F4,F6 — F7 - Fg hs: L, Ag,F4,F7 - Fg
ehy : |, Ag,Fg - F7 FFy = ohs : (L, Ag,Fg — F7),F4 - Fg
—:1,Aq9,Fg —+ F7 - Fg
—

—:1,Aq9,Fg — F7 - Fg

Cut

1z

hs: 1,Ay4,F6 - F7FFg hs:Ll,A4,FrFFg

1
eh; : L, A, FFg »F;  © ohs : (L, Ay),Fg — F7 - Fg
Z L, A4 Fa Cut
N
N J_
L1, AsFFg F

e Case rule Af,

hs : L, Ag,Fs,Fg,F7 - Fg
LL AL
oh; : L, Ag,Fg AF7 F Fy ohs : (L, Ag,Fg AF7),Fy b Fg
Cut
—:1,A9,Fg ANF7 - Fg
—

iR
. 1,Ag,FgAFrFFs -

hs : L, Ay,Fe,F7 - Fs

J_L AL
eh; : L, Ay FFg ANFr ohs : (L,A4),F6 ANF7 FFg
—:1,A4 FFg Cut
—
JE—
—:1l,Ay FFg =

e Case rule vy,

n hs : L, Ag,F4,F6 - Fg hs: L, Ag,Fyq,F7 - Fg
L L
ehs : (J_7A97F6 VF7),F4 - Fg

oh; : L, Ag,Fg VF7 FFy

— . 1,Ag,Fg VF; I Fg Cut
—
1
— . 1,Ag,FgVF; FFs
1 hs : L,A4,F6 FFs hs: L, Ay, Fr HFg
ehy : L AL FFgVE, ohs : (L, Ay),Fg V Fr F Fg £
Cut
—:1,A4 FFg v
—
_ 1
1, A FFg E
e Case rule Lp,
1 1
ohy: L, Az FF; © ehg:(L,A4),FsFFr ©
L. AFF, Cut
—
—_— L
—: 1L, Ay FFr L
e Case rule I
1z
oh; : |, A7, pg - Fy ohs : (L, A7,ps),Fa - pg c
ut
*5J-1A71P6'_P6
—
e L
— L, A7,p5 Fpg t
1
oh; : L, Ay pg L ohs : (L, A4),ps - pg
—: 1, A4 pg
—
1
—: 1, A4 Fpg E

e Case rule T,
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hs : L,A4 - Fg

1
oy : LA FT % ehg:(L,Ag), THFFs ©
t
—:1,A4 FFg Cu
—
T
—:1,A4 FFg L
hs: L,A7,Fy - Fg
1r L
ehy : L, T,A7F Fy ehs : (L, T,A7),Fy4 b Feg
L T.ArF Fg Cut
—
7l
— L, T,A7FFg *

6.10 Status of I: 0K

e Caserule Tg

I Tr
oh; : Ay, ps Fpy *ho : (A4,p5),Ps - T Cut
—:Ay,ps BT :
—
_ T
—:Ay,ps E T "

e Case rule —pg

he : A471:'77P5;P5 = Fg

I —R

oh; : Ay, ps Fpy ohg : (A4,p5),p5 - F7 — Fg
Cut

—:A4,p5}—F7—>F8
—

I ax/W

oh; : Ay, Fr7,p5 b pg he : Ag,F7,ps5,p5 - Fs
hCut

— Ay, F7,p5 - Fg
7:A4,P5 - F7; — Fg

—R

e Case rule Ap

hg : A471:’571:’5 FF7 hg: A471:’571:’5 FFs

I R
oh; : Ay, ps - py ohg : (A4,ps),p5 - F7 AFg
Cut
— A4,p5 = F7 AFg
—
ax/W ax/W ax/W ax/W
oh; : Ay,ps Py he : A4, p5,P5 - Fr ne ohy : Ay, ps - py he : A4, p5,P5 - Fs e
ut ut
7:A4,p5|*F7 72A4,p5FF8
AR

— :A4,ps FF7 AFg

e Case rule V;

he : A4,P5,P5 = Fr7

I
oh; : Ay,ps Fpy ohg : (A4,p5),p5 F F7 VFg

Cut
— 1 Ay,ps FF7 VFg
—
—_— ax/W ——————————— ax/W
-h1:A4,p5Fp5 hg:A4,p5,p5FF7 HCut
u
—:Ay4,ps - Fr

_ V3
—:Ay,p; FF7 VFg

e Case rule Vo
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he : A4, p5,pP5 F Fs

oh; : Ay, ps Fpy

ohg : (Ay4,p5),ps - F7 VFg

Cut
— :Ay4,ps FF7 VFg .
—
— ax/N ——————— ax/V
oh; : Ay, ps Fpy he : A4, p5,pP5 - Fs hCut
u
—:Ay4,ps - Fs

_—  V
7:A4,p5}—F7VF8

e Case rule —,

hs : Ag,p4,p4,F6 — F7 - Fg

hs : Ag,F7,p,,py F Fs

oh; : (Ag,Fg — F7),py F Py

ohs : ((Ag,F6 — F7),py),py - Fs

e Case rule Ap,

e Case rule Vv,

Cut
—:(Ag,F6 — F7),py - Fs
—
ax/W ax/W
oh; : Ag,p,,Fs — Fr Fp, hs : Ag,py, Py, F6 — F7 - Fg ohy : Ag,F7,p, Fpy hs : Ag,F7,py,py F Fs
hCut
—:Ag,p,,F6 — F7 I Fg — :Ag,F7,py - Fs
L
—:Ag,py,Fe — F7 = Fg
hs : Ag,Fg,F7,py, Py - Fs
ohy : (Ag,F6 AF7),py Fpy ohs : ((Ag,F6 AF7),p,),py b Fs
- (AQ,FG /\F7),p4 - Fg
—
ax/W
oh; : Ag,Fe,F7,py F Py hs : Ag,F6,F7,p,,p4 - Fs
hCut
— : Ag,Fg,F7,py - Fg
AL
— : Ag,p,,Fe NF7 - Fg
hs : Ag,Fg,py, P4 FFs hs:Ag,F7,p,y,py - Fs
L
oh; : (Ag,F6 VF7),py Fpy ohs : ((Ag,F6 VF7),py), Py - Fs
ut
- (Ag,Fg \/F7),p4 I Fg
—
ax/W ax/W
oh; : Ag,Fs,p, - py hs : Ag,Fe,p,,py, F Fs oh; : Ag,F7,py Fpy hs : Ag,F7,py,ps F Fs
hCut hCut

- A97F67p4 - Fg

—:Ag,Fr,p, - Fs

e Case rule L,

— Ag,p4,F6\/F7 - Fg

I
oh; : (L,A7),p, Fpy ohs :

((L, A7), P4)1 py - Fe

Cut

—:(L,A7),p, FFs

—

—:1,A7,p, FFg

e Case rule [

Ll

oh; : Ay, pg F pg

ohs : (A4,pg),Pe ™ Pe

— 1 Ay4,pg F Pg
—

—_— I
*3A41P5'_P5

I
ohy : (A7,pg) Py F Py ohs :

((A7,p6),P4):Ps - Ps

Cut

- (A7ap6))P4 F Ps

—

e — I
— :A7,ps,P6 - Pg
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hCut



e Case rule T,

hs : A7,py, Py F Fe

ohy : (T,A7),p, Fpy

ohs : ((T,A7),p4), Py F Fo

Cut
— (T,A7),p4 - Fg
—
ax/W ax/W
oh; :T;A7;P4FP4 h5:T7A77P4sP4FF6 he
t
—:T,A7,p, FFg v
6.11 Status of T;: 0K
e Case rule Tgr
hy: A4 FF;5
L Tr
oeh; : T,A4 FF;5 ohg : (T,A4),Fs T
T, AT Cut
—
_ T
T, AT B
e Case rule —pg
h; : Ay FF5 he : T,Ay4,F5,F7 - Fg .
ehy : T,A4FFs © ‘ehg:(T,Ay4),Fs b+ Fy — Fg
t
—:T,A4 - F7; - Fg Cu
—
W
m T asrFs Y ke T AaFs FFr s Y
hCut

—:T,Ay FF7; — Fg

e Case rule Ap

hy : Ay - Fp he : T,Ay4,Fs =F7 he: T,Ay,F5-Fg

ohy : T,A, FF5 © ohg : (T,Ay),Fs F F7 AFs

Cut
T, D4 Fr AFg
—

ax/W ax/W

hi: T,A4 HFp ohg : T,A4,F5 - F7 AFg
hCut

e Case rule Vv,

:T,A4 FF7 AFg

h; : Ay - F5 he : T,A4,F5 - Fr
eh; : T,A, FF;s ° ehg:(T,A4),FsF Fr VFs
. T,AsFF, VFs Cut
—
m T asrFs VY he T AaFs L FrvEs Y
i T,AiFF; VFs heue
e Case rule Vo
h; : Ay - F5 he : T,A4,F5 - Fg
ehy : T,A4FFs © ‘ehg:(T,A4),Fsk FrVFg
—: T,A4 - F7 VFg Cut
—
m T oa 7 Y he T AaFs FFrvEs XY
hCut

—:T,A4 FF7 VFg

e Case rule —,
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hy : Ag,Fg —+ F7r FFy

hs : T,Ag,F4,F¢ — F7 F Fg

hs : T,Ag,F4,F7 - Fg

ehy : T,Ag,Fg — F7 - Fy

L

ehs : (T,Ag,Fg — F7),F4 - Fg

Cut

—:T,A9,F¢ — F7 FFg

—

ax/W

hy : T,Ag,Fg — F7 FFy

ax/W

oehs : T,Ag,Fy,Fg — F7 - Fg

hCut

hy : Ay +Fg — Fr

—:T,Ag9,Fg — F7 - Fg

hs : T,A4,Fg > F7 FFg hs: T,A4,FrF

Fg

eh; : T,Ay +Fg — F7 L ehs : (T,Ay4),Fg — Fr b Fg
—:T,A4 +Fg Cut
—
hy : T,Ay - Fg — Fr ax/i ohs : T,Ay4,Fg — F7 I Fg ax/W
—:T,A4 FFg hCut
e Case rule AL
h; : Ag,Fg AF7 - Fy hs : T, Ag,Fa,Fe,Fr - Fg
oh; : T,Ag,Fg AF7 FFy L ohs : (T,Ag,Fg AF7),Fyq I Fg
—:T,A9,F6 AF7 - Fg Cut
—
hy : T, A9, Fg NF7 FFy =W T,Ag,Fy4,Fg AF7 - Fg :2/3
u

—:T,Ag,Fg NF7 - Fg

hs : T,Ay4,Fg,F7 - Fs

hy; : Ay FFg AFp AL
eh; : T,Ay FFg AFy ohs (T,A4),F6 AF7r - Fg
—:T,A4 FFg Cut
—
b T A FFonFr Y ks T AsFo AFsF Fa :/‘:
A

—:T,A4 FFg

e Case rule Vv,

hy : Ag,Fg VF7 EFy

hs : T,Ag,F4,F¢ - Fg

hs : T, Ag,Fyq,F7 - Fg

oh; : T,A9,Fg VF7 FFy

L ohs : (T, Ag,Fg V F7),Fy - Fg

—:T,A9,F¢ VF7 FFg

—

ax/W

hy : T,A9,F¢ VF7 FFy

ohs : T,Ag,Fy,Fg VFr - Fg

— :T,Ag,Fg VF7 - Fg

hs : T,A4,Fg - Fg hg: T,A4,F7 - Fg

hy : A4 FFg VFr
eh, : T,A,FFgVEF, ~ ohs : (T,A4),Fg V Fr F Fg
T T AL Fa Cut
—
m T As o vEr XV e T AL FevEs s Y
T, AL F Fg hCut
e Case rule L,
hy : A4 F L
L 4 TL 1r
ehy : T,A,F L ehs : (T,Ays), L+ Fg
Cut
—:T,A4 +Fg "
—
W 1
T AL Y G LT AT th
t
—: T,A4 FFg u
hi: 1L, A7 FFy
L 1r
oh; : T, L, A7 +Fy ohs : (T,L,A7),Fs - Fs
Cut
—:T,L,A7 -Fg U

—: 1, T,A7 +Fg

N
1z
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ax/W

hCut
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e Case rule [

hp A77P6 = Fy

oh; : T,A7,pg - Fq

L

I
ehs : (T7A77P6)>F4 = Ps
Cut

—:T,A7,p5 Fpg
—

_ 7T
—:T,A7,ps F pg

hy : Ay b pg

ohlzT,Azﬂ_Pa r

ohs : (T,A4),p6 Fpg

—:T,As4Fpg

e Case rule T,

N
ax/W

he : Ay, F5 FFr

hy; : A4 FFs
eh; : T,A4 FFs ‘ ehg : (T,Ay),F5 - Fr -
— T,A4 = F7 oue
—
hi: T,A4 HF;5 ax/i ohg : T,Ay,F5 - Fr ax/i
T ALRE hCut
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7  Cut-Elimination

7.1 Status of Tx: OK

e Caserule Tp

T T
eh; : Ao T i ehy : Az, THT "
CAAET Cut

—

- T
—:Az,AS}_T .

e Case rule — g

hy : T,A3,F5 FFg
Tr R
eh; : Ax T ehy : Az, T HF5 = Fg

— : Ay, A3 FF5 — Fg
N

Cut

T )
* =T R hy: T,A2,A3,F5 - Fg =/
hCut

7:A2,A3’F5 FFs
— : Ay, A3 +F5 — Fg

eh; :

e Case rule Agr

hy: T,A3FFs hy:T,A3htFg
AR

T
eh; : Ao T " ehy: A3, T FFs AFe C
t
7:A2,A3FF5/\FG §
N
_ T " ' .
oh, :x-T I hy: T,A2, A3 FF5 az/ oh, :xF T hy: T, A2, A3 Fg :z/
. t
— 1Az, A3 - F5 " — 82, A3 Fe A ’
7:A2,A3FF5/\F6 "
e Case rule Vi
hy: T,A3 FFs
Tr Vi
eh; : A T ehy : A3, T FFs VFg
Cut
—:Ag, A3 -F5 VFg .
—
T W
eh; : x F T R hy : T,A2,Ag - Fs =
hCut
—: Ag, A3 FF5 -
—: A2, A3 - F5 VFg
e Case rule vy
hy : T,A3FFg
Tr 2
eh; : Ax T ehy : Ag, T FF5 VFg
Cut
— : Ay, A3 FF5 VFg .
—
T W
eh; :x T " hy 0 T, A2, Az F Fo az/
hCut
—: Ag, A3 - Fg v :
—: A, A3 - F5 VFg ’
e Case rule —,
T hy: T,A7,Fy - FsF4 hs:T,A; F5FFg
ohy A T ohg : (A7,Fy = F5), T HFe
Cut
—: A2, A7,Fy — F5 - Fg ’
N
T ! ) \
ohy :x - T ™ hy:T,Ay,A7,Fy — Fs b Fy ax/ ehiix P T " haiT Ao AriFs FFo o
hCut hCut
A A F o u —: A2, A7,F5 - Fg — ’
L
— Az, A7,Fy = F5 FFg
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e Case rule Ap,

T hz : T,A7,F4,F5 - Fg
ehy : Ax - T ™ ‘ehg: (A7,F4 AF5), Tk Fg
—: Ao, A7,F4y NF5 FFg Cut
—
T W
ohy :xF T % hy:T,As Ay Fa Fs b Fo :z/
t
—: A, A7,Fy4,F5 - Fg "
—: Ao, A7,F4y NF5 - Fg E
e Case rule Vv,
T h3:T,A7,F4|—F6 hy: T,A7,F5 - Fg
oh Ao T T ohs : (A7,F4 VFs), T F Fg r
cut
—: Ao, A7,F4 VF5 - Fg "
—
E— T
o A E T T by T As A FarFe Y em i T R by T.As An s FEg 2V
hCut hCut
. As,Aq,FiF Fo v Az, Aq,Fs FFg U
—:As,A7,Fy VF5 I Fg ‘
e Case rule Lp,
T 1
ohy Ao F T T eng:(L,As), THFy
—Ag, LA FF, Cut
—
e — J_
— 1, Ay, A5 FF, O F
e Case rule [
T
oh; : As T T ehg:(As,p,), TFop,
Cut
—:A27A57P4'_P4
—
*¢A27A57P4}_P4
e Caserule T,
hz : Ay FF;5
Tr L
oh; : Ax = T eh3 : Ay, T HF5
Cut
—: Ao, Ay FF5
—
—_—— ax/u
—: Ao, Ay FF5 ax/
7.2 Status of —p: 0K

e Case rule Tg

hy : Ao, Fg - Fr

-
eh; : Ay - Fg — Fr ohg : As,Fg - Fr - T °
T As Mg T Cut
—
. ——
— A, AgFT B

e Case rule —pg
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hy : Ag,Fg F Fr N hg : As,Fg,F¢ = F7 FFig

R
eh; : Ay - Fg — Fr ehg : A5,Fg — F7 - Fg — Fip

Cut
—: Ao, A5 - F9g — Fio
—
ax/W ax/W
eh; : Ay - Fg — F7 hg : As,F9,Fg — F7 = F1o
hCut

— 1 Ag, A5, Fg - Frg
—:Ag, A5 - Fg — Fio

—R

e Case rule Agr

hy : Ag,Fg - Fr hg : A5,F¢ — Fy FF9 hg: As,Fg — F7 - Fqo
—R AR

ehg : A5, Fg — F7r FFg AFypo

ohy : Ao F Fg — Fr
— . As,As F Fg AF1o Cut
—
ohy Aok Fo o Y e Asre o Fs Y A r e o Fr Y hy i AnFe o FrF g OV
i Au, AsFFy ut  Aw,Ag F Fro hCut
. As,As FFo AFio A
e Case rule V;
hy : As,Fg - Fr hs : As,Fg — Fr - Fy
ohy : Ao FFg — Fr ' ‘ohg:As Fg — F7 - Fo V F1o
. As,As FFo VFio Cut
—
ohy  AarFo o Fr Y N AnFe S Er g 2V
T As, A5 F Fo hout
Z A5, A FFoVFrg
o Case rule Vo
hitAy FobFr hs : As,Fg — Fr - Fig
oh; : Ao F Fg — Fy ehs : As, Fg — Fr - Fo V Fig
A5, As FFo v Fi1o Cut
—
o AaFFo o Y h AsFo o F g Y
— A AsFFo hCut
Ao, As F Fo V Fro
e Case rule —,
hy : Ao, Fs b Fg hy : A11,Fs — Fg,Fg — Fg FFs by : Aqy,Fg,F5 — Fg F F1o
ohi Ao FFs —Fg by : (Aq1,Fs — Fy),F5 — Fg I F1o
— A, Aq1,Fs — Fo F Fio Cut
—
ony AarFs o s Y AL Fs S e Fs o FoFFs Y e A b o Fe Y G A Fe Fs o Fo FFrg 2V
A1, A, Fs — Fo F Fg hCut — A1, Mg Fo b Fig hCut
i Av1,Ag,Fs — Fo F Fro g
Bitfy FrbFs By :AaFr o FsbFr by A FskFy
ohy : Ao F F; s Fg ehs : Ag,F7 — Fg - Fy
A5, AgF Fo Cut
i
ony Aot Fr o Y A o M T A E rEs Y T AgEs bRy 2V
. Aa. Ag - Fr Cut . Aa, Mg Fr F Fy sCut
T A Dy De, Ao Fy sCut
—: As,Ag F Fyg

e Case rule Af,
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hy : Ap,F5 + Fg h7 : Aq1,Fs,Fo,F5 — Fe F Fio

—R AL
oh; : Ay FF5 — Fg .h7:(All,Fs/\Fg),FsﬁFgl—Flo

Cut

— Az, A11,Fg AFg FFig "

—

ax/W ax/W

ony As b Fs s Y h AL Fs Fo.Fs o Fo b Fro 2
hCut

— :Aq1,A2,Fg,Fg - Fig
—:Aq1,A2,Fg AFg FFig

L
e Case rule Vv,

hy : Ao, F5 - Fg N hy : Ay1,Fg,F5s = Fg - Fio hy: Aqy1,F9,F5 = Fg - Fio

eh; : Ay - F5 — Fg " eh7 : (Aq1,Fs VFg),F5 — Fg I Fig g
— : Ao, A11,Fg VFg FFipo Cut
—
eh; : Ay - F5 — Fg ax/l h7 : Ay1,Fs,F5 — Fg - Fio ax/l eh; : Ay - F5 — Fg ax/l h7 : Ay1,F9,F5 — Fg - Fio ax/il
— AL, Ay, Fg FFpg houe —AnAsFo bR hous

—:Aq1,A2,Fg VFg FFig

e Case rule 1,

hi : Ag,F5 F Fg

R 17
eh; : Ay - F5 — Fg .h7:(l,Ag),F5—)F6|—F8
t
—:Ag, L, Ag FFg Cu
—
e — L
T 1, As,AgkFg O F
e Case rule
hi : As,F5 F Fg
—R
oh; : Ay HF5 — Fg oh7 : (Ag,pg),F5 — Fg I pg
Cut
—: Ag, AQuPS = Pg
—
— I
- A27A97Pg FPg
e Case rule T,
hy : Ag,F5 F Fg h7 : Ag,F5 — Fg - Fg
— R L
eh; : Ay FF5 — Fg eh7 : (T,Ag),F5 — Fg - Fg
—:AQ,T,AQ"Fg Cut
—
on Ay o Y T A Fs S FeFFs Y
T, Ao, Ao F Fa heut
7.3 Status of Ai: OK
e Caserule Tg
hy : Ao FFg hy: As -Fr
R Tr
oh; : Ay - Fg AF7 ohg : A5, Fg ANFr T
AL AT Cut
—
_ T
L As, AT B

e Case rule — g
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hy : As FFg

hy : Ay FFr AR hg : As5,F9,Fg AF7 FFio
oh; : Ax - Fg AFr ehg : A5,Fg AF7 FFg — Fipo
— : Ag, A5 FFg — Fio Cut
—
eh; : Ax - Fg AF7 ax/il

ax/W
hg : As,F9,Fg AF7 - Fig hCut
u
— 1 Ao, As,Fg - Fig o
—:Ag, A5 - Fg — Fio )

e Case rule Agr

hy : As F Fg

hy : Ay FFr hg : As,Fg AF7 - F9 hg:Ajs,Fg AF7 - Fip AR
eh; : Ay FFg AFy ehg : A5, Fg AF7 - Fg AFqp
— : Ag, A5 FFg AF1p Cut
—
ony Aok FonFr Y e AsFonF FFy Y em i as ko nFr Y h i AsFe AFrFFrg OV
A2, A5 FFo heut Az, A5 F Fro heut
— A, A5 FFg AFio N

e Case rule Vi

hy : As F Fg

hy : A FFr A hg : A5,Fg AF7 | Fg
R
oh; : Ax - Fg AFr ohg : A5,Fg AF7 - Fg VFio

— : Ag, A5 FFg VFio
—

ut
— ax/W — ax/w
oh; : Ay F Fg AFr hs : As,Fg AF7 - Fg

hCut
—: Ag, A5 - Fyg v
Az, AsFFoVFro

e Case rule Vy

hi:AsbFg m:AgbFro hg : A5, Fg AF7 - Fyg
R 2
oh; : Ay FFg AFr ohg : A5, Fg AF7 - Fg VFyio
—: Ag, A5 FFg VFqo
—

Cut

—_—— ax/W ax/W
oh; : Ao  Fg AFr hs : As,Fg AFr - Fig

hCut
—: Ag, A5 FFipo v
2
— : Ag, A5 FFg VFio

e Case rule —,

hy; : As FFpy

h; : Ay - Fg h7 : Ay1,Fg — Fo,F5s AFg = Fs hr: Ay1,F9,Fs AFg - Fio N
oh; : Ao F F5 A Fg eh7 : (Ay1,Fs — Fg),F5 A Fg - F1o
—:As,A11,Fg —+ Fg - Fqo Cut
—
ony  AaFFs A M M AL Fs s Fo s Ao Fs 2 by i As ks AFs Y 5 Ary Fo s ARG F Frg 2V
—:Aq11,A5,Fg — Fg - Fg hCut —:A11,A2,F9 FFio hCut
— :Aq1,A5,Fg = Fg F Fqg -

L
e Case rule Ap,

hy :As FFs hy:AykFg A h7 : A11,Fs,Fg,F5 AFg - Fio
R
oh; : Ay FF5 AFg ehry : (All,Fg /\Fg),F5 AFg - Fio
—:Az,A11,Fg AFg FFig

Cut
—

ax/W
ohy, : Ay F F5 AFg o

ax/W
h7 : A11,Fs,Fg,F5 AFg - F1g hCut
u
— :Aq1,A2,Fg,Fg - Fig A
L
—:Aq1,A2,Fg AFg FFig
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hi:As FF; hy:AshkFg hs : Ag,F7,Fg - Fg

R AL
eh; : Ay HF7; AFg oh; : Ag,F7 AFg - Fog o
t
— : Ao, Ag F Fg v
—
e — W W
y —iB2FFs M A FaFa - Fo "‘2/
Ee— t
—:As FFry ax —: As, Ag, Ag,F7 - Fg c st
t
— A2, A2, Ag,Ag - Fg seu
—: Ao, Ag - Fg

e Case rule Vv,

hy : Ay FF5 hy: Ay b Fg N h7 : A11,Fs,F5 AFg FFig hy: Aq1,F9,F5 AFg - Fig

oh; : Ao - F5 A Fg R eh; : (A11,Fs V Fg),Fs AFg - Fig E
Dz, A11,Fs VFy FFro Cut
—
oh; : Ay - F5 AFg ax/W h7 : Ay1,Fg,F5 AFg - Fio ax/W oh; : Ay - F5 A Fg ax/W h7 : A11,F9,F5 AFe - Fig ax/W
T Ap1, D, Fs F Fro hout A1, D2, Fo F Fro hout

—:Aq1,A2,Fg VFg I Fig

e Case rule 1,

h1 : A FF5 h;:As b Fg

R Llr
oh; : Ax - F5 AFg eh7 : (L, Ag),F5 AFg - Fg
Cut
—: Ay, 1,Ag FFg v
—
e — J_
—: 1, A3, Ag FFg L
e Case rule [
hi:As FF5 hy:As bk Fg
oh; : Ax - F5 AFg R oh7 : (Ag,pg),Fs AFg - pg
Cut
*1A2fA9gP3FPs
—
e — I
—3A2»A9»P3FP8
e Case rule Ty,
h; : Ao FF5 hy:As bk Fg h7 : Ag,F5 AFg - Fg T
ohy : Ao - F5 A Fg R ehy:(T,Ag), F5 AFgFFs
Cut
— 1 Ay, T,Ag F Fg v
—
W W
ony Aoy AFs Y R T AgFs AF FFs
hCut

—: T,As,Ag FFg

7.4 Status of Vi: OK

e Case rule Tp

hy : As F Fg
Vi Tr
eh; : Ay - Fg VFr ehg : A5, Fg VF7 T
T A A FT Cut
-
[
— Ay, AsFT E

e Case rule — g
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hy : As FFg hg : A5,F9,Fg VF7 | Fqip
1
eh; : Ax - Fg VFr ehg : A5,Fg VF7 - Fg — Fip

Cut
—: A3, As - Fg — Fio
—
—_——— ax/W ax/W
eh, : As - Fg VFr hg : A5,F9,Fg VF7 - Fio
hCut

— Az, A5,F9 - F1g
—: Ao, A5 - Fg — Fio

—R

e Case rule Agr

hy : As FFg v hg : As5,Fg VF7 - Fg hg:As,Fg VF7 - Fip

ohy : Ao F Fg VFr ohg : As,Fg V F7 I Fg A Fro R
— M., A5 FFy AFqo Cut
—
on Aok FovEr Y e AsFevE b Fs Y em i as ko vEr Y h i AsFe v F g 2V
Y VN heut A2, A5 FFro heut
— . As,As FFo AFio "
e Case rule Vi
hy : As FFg hg : As,Fg VF7 E Fg
ohy : Ao FFg VF; — ehg:As,FgVFrF FgVFio
. As, As F Fo V Fro Cut
—
ony s FovEr Y e AsFevEs b Eg 2V
 Aa, A5 Fo hCut
T A5, A5 FFyVFo
e (Case rule Vo
hi : Ao F Fg hg : As,Fg V F7 - Fig
oh; : Ao Fg VF; | ehg:Ag,Fg VFy - Fo V Fro
— . As, A5 F Fo VFio Cut
—
oy Ay FFo v Y AL FovEs FEg Y
Az, A5 FFro heut
A, A5 FFo VFio
e Case rule —,
hi : A - F5 v h7 : A11,Fg — F9,F5 VFg = Fs h7: A11,Fg,F5 VFe I Fig .
ehy : Ao F F5 V Fg eh; : (A11,Fs — Fg),F5 V Fg - Fio
— A, A11,Fs — Fo F Fio Cut
—
ony Aar Fsvre M n AL Fs S FeFsvEe k Fs Y em i aarFsvrs Y by AnFe Fs v Eg F g 2V
A1, A, Fs — Fo F Fg hCut — i An Ay FobFp hout

—:Aq1,A2,Fg — Fg - Fio

o Case rule Ay,

hy : A - F5 h7 : Ay11,Fg,F9,F5 VFg - Fio
oy : Ao F F5 VFg = ehy: (Arg,Fs AFg),Fs V Fg F Fig
Ao, Arr,Fs AF F Fro Cut
—
on  AaFFs vEs Y R AL Fs.Fy Fs Vo - Fig iz/‘:
A

— :Aq1,A2,Fs,Fg - Fig
— :Aq1,A2,Fg AFg - Fig

L

e Case rule V,
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hy : Ag - Fs h7 : A11,Fs,F5 VFg = Fio h7:Aj1,Fg,F5 VFg - Fig

1
oh; : Ay FF5 VFg oh; : (Aq1,Fs VFg),F5 VFg - Fio
Cut
—:A2,Aq1,Fg VFg - Fio "
—
——— ax/W ax/W ax/W ax/W
ony 2o Fsvrs M m AL Fe Fs Ve Fio 2 e de FFs vEe Y b AryFeFs VEeE Fro
hCut

hCut
—:Aq1,A2,Fg FFig

— :Aq1,A2,Fg FFig

— 1 Ay1,A2,Fg VFg FFig

hy : A FFr v hs : Ag,Fr FFg9 hs: Ag,Fs - Fg

oh; : Ay FFr VFg ehs : Ag,Fr V Fg F Fo E
T As AgFF Cut
—
T A Y A R R,
Aa, Mg Fo sCut

e Case rule 1,

hy; : As FFpy n
oy : Ao FF5 VFg — ehy:(L,Ag),Fs VFgFFs ©
Cut
—:Ag, L, Ag - Fg "

-

—l
—:1,As,Ag - Fg =

e Case rule I

hy : As FFjy
1
eh; : A - F5 V Fg oh7 : (Ag,pg),F5 V Fg - pg

Cut
*ZAZ,AQ,PSFPs
—
- -
—:A27A97P8'_P8
e Case rule T,
hy : Ay - F5 h7 : Ag,F5 V Fg I Fg T
oy : Ao FF5 VFg ~ ehy:(T,Ag),Fs VFeFFs =
Cut
—:Ag, T,Ag - Fg w
—
—_—— ax/W W
ony s FavEs Y b T A9 Fs VFaF s :z/
t
—: T,A2,Ag - Fg v
7.5 Status of Vy: OK
e Case rule Tgr
hy : As HF
1 2 7 \/2 TR
ehy : Ay - Fg V Fr ehg : Ag,Fg VFr - T c
t
AL AsFT v
—
[ —
Ay, As T R
e Case rule —p
hy : As HFr hg : A5,F9,Fg VF7 - Fig N
R
eh; : Ay - Fg VFy 2 ehg : A5,Fg VF7; FFg — Fip
cut
. As, A5 FFg — Fro U
—
—_—— ax/W W
o An F R VEr M by A F Fo VEr FErg
hCut

— 1Az, A5,Fg = Fig
—: Ag, A5 - Fg — Fio

—R
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e Case rule Ap

Bi:dobFr | BsiAs,Fo VFrEFy hs:AsFo VFrFFio
ohy : Ao - Fg V Fr ohs : As,Fg V F7 - Fg A Fio
. A, As F Fy AFio ut
—
o A FrovE Y A FovE b Y A rFo v SV hn i AsFovEs FEg Y
—: Ay, A5 FFg hout —: A2, A5 FFio houe
—: As, A5 FFg AFqo
e Case rule Vi
hy : A FFr hg : As,Fg VF7 - Fg
ohy, Ay FoVFs "2 ehs:As FoVE,FFoVFig 1
A2, A5 FFoVFio Cut
—
ohy Ao FovEr M AL FovEs Ry W
A, AL F Ty hCut
. As,As FFo VFio
e Case rule Vo
iAok Fr hs : As,Fg V Fq - Fig .
ohy : Ao F F V Fr ehs : Ag,Fg V Fy - Fg V Fro
. As, As FFy VFio Cut
—
oy Ay FFo v Y AL FovEs F g Y
. As, A5 F Fro heut
—:As, A5 FFg VFqg
e Case rule —,
hi : A - Fg Va h7 : Ay1,Fg = F9,F5 VFg FFg hy: Ayy,Fg,F5 V Fg - Fig
ehy : Ao F F5 V Fg eh; : (A11,Fs — Fg),F5 V Fg - Fio
. As, A1, Fs — Fo F Fro Cut
—
om A, F s VE Y By AryiFs o FoiFs VFo FFs " ehy i Ay FFsVFs " B Ary,Fo Fy Vo FFrg "
A1, Mg, Fs > FoF Fs hout — A AsFoFFio heut
. A11, A5, Fs — Fo F Fio
e Case rule Ay,
hy : Ao - Fg h7 : A11,Fg,F9,F5 VFg - Fio
ohy : Ao FF5 VFs > ehy:(Ayi,Fs AFg),F5 VEg - Fio  ~
. As,A11,Fs AFg F Fro Cut
—
on Ao Fs Vs Y h AL Fs.Fo Fa Ve k- Frg 27V
 Av1,Aa Fs, Fo F Fro hCut
. A11,D0,Fs AFo F Fro -
e Case rule Vp,
hy : Ao - Fg h7 : A11,Fs,F5 VFg = Fi19 h7:A11,F9,F5 VFg - Fig
oh; : Ao FF5 VFg - ehy : (A1, Fs V Fg),Fs V Fg F Fro r
A5, A11,Fs VFo F Fio Cut
—
ony AsrFsvEs Y m AL Fe s vEeFFio Y e da FFsvEs Y b Avy FeFs Ve k- Frg XV
A1, As Fs b Fig hCut T A1, As Fo b Frg hCut
L

— 1 A11,A2,Fg VFg FFig
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hi : Ag F Fg hs : Ag,F7 - Fe hs: Ag,Fs k Fo
ehy : Ay - F; V Fg ohs : Ag,Fr V Fs F Fo . E
t
—: Ag,Ag - Fyg v
—
W W
—: Ay FFg ax/ —: Ag,Fg F Fg az/
t
—: Ao, Ag - Fg st
e Case rule L,
hy : As F Fg
1L
oh; : Ay - F5 V Fg eh7 : (L,Ag),F5 VFg FFg
i Aa, LAy FFs Cut
—
e — J_
—:1,A5,Ag - Fg L
e Case rule I
hy : As F Fg v
eh; : Ay FF5 VFg  ehr:(Ag,pg) Fs V Fe b pg
Cut
7:A2,A9,pskp8
—
— I
—5A27A97P8FP8
e Case rule Tp,
h; : As F Fg h7 : Ag,F5 VFg - Fg
oy : Ao FF5s VFg - ehy:(T,Ag),Fs VFgFFs =
Cut
—: Ao, T,Ag - Fg u
—
—_————— ax/W W
ony Ay FFavEe Y b T A9 Fs VFoF s az/
hCut
—:T,A2,Ag - Fg v
7.6 Status of —: 0K
e Case rule Tp
hy:As,F3 — F4 FF3 hy: Ao, Fy b Fr
L Tr

ohy : Ap,Fg — F4 - Fr

ehg : Ag,F7 T

—:(A2,F3 = Fy4),Ag T

—
— Ay, Ag,F3 —FaF T

e Case rule —pg

hy : Ag,F3 = F4 FFg hy: Ay Fy b Fr
oh; : Ay, F3 — Fy - Fy

Cut

Tr

hg : Ag,F7,F9 - F1o

ehs : Ag,Fr F Fg — Fig

—: (A27F3 — F4),A6 F Fg9 — Fi0
—
W ——————— ax/W
ohy Ao Fs SRk Fr Y e Ag FrFe FFrg
hCut

— 1Az, Ag,Fg,F3 = F4 - Fip

— 1 Ag,Ag,F3 = F4 - Fg — Fio

e Case rule Ap
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hy : Ay, F3 = F4 FF3 hi: A, Fs FFr N hs : Ag,F7 F Fg hg: Ag,Fr F Fig
L

oh; : Ag,F3 — F4 - Fy ohs : Ag,Fr - Fg A F1o
—: (A2,F3 — F4),Ag - Fg AF1g Cut
4
b Ao Pk Fr Y Ghs A Fr FFo AT 2V
~ D5, Ac,Fs s FarFs oY — Ay Ao FaFFoAFi hCut

—: Az, Ag,F3 = F4 FFg AFqg

o Case rule V;

hy : Ag,F3 = F4 FF3 hi:Ag,Fq4 FFy . hs : Ag,Fr  Fg y
L
oh; : Ay, F3 — F4 F Fr ehg : Ag,Fr F Fo V F1g 1
ut
—: (A2,F3 — F4),Ag F Fg VF1g
—
W W
oh; : Ay, F3 — F4 - F7 ax/ hg : Ag,F7 - Fo ax/
hCut
— Az, Ag,F3 — F4 F Fg
—: Az, Ag,F3 = F4 FFg VFig
e Case rule Vg
hy : Ag,F3 -+ F4 FF3 h;:As F4 HFr . hs : Ag,F7 F Fio
L
oh; : Ay,F3 — F4 - Fr ehg : Ag,Fr F Fo V Fio
Cut
- (A27F3 — F4)7A6 F Fg V Fi0
—
ax/W —————— ax/W
eh; : Ay, F3 — F4 FFr hs : Ag,F7 F Fig
hCut

—: A3, Ag,F3 =+ F4 - Fio
—: Ay, Ag,F3 = F4 FFg VFyg

o Case rule —p,

hi:Az,F3 9 FsbFy b1 :AgFabFs  hr:A,Fo,Fs 5 Fo FFs hy: A, Fo,Fo F Fio
L

L

b1 i A2,F3 = Fa b Fo oh7 : (Ay1,Fg — Fg),Fg - Fio C

ut

—: (A2,F3 = F4),A11,Fg = Fg - Fo
—
ax/W ax/W
hi : A, Fy - Fe */ oh7 : Aq1,Fg,Fs — Fg - Fig */
ax/W hCut
—:Ay1,A2,F3 — Fy4,Fg — Fg - F3 A1, Da.Fa Fs — Fo - F1o

— :A11,A2,F3 = F4,Fg — Fg FFyio

hy : A, F3 =+ F4 FF3 hy: Ay FyFg —Fg N hg : A7,Fg — Fg - Fg hg : A7, Fg F Fig
L

oh; : Ay, F3 — F4 HFg — Fg ohg : Ay, Fg — Fg F Fro —r
—: (Ag,F3 = F4), A7 FFyo Cut
—
hy : Ag,Fy - Fg — Fy ax/i ehg : Ay, Fg — Fg - Fig ax/Vl
—: Ay, A7,F3 - F4 FF3 ax/W Ay A FaF Fro . hCut

— Ao, A7,F3 — F4 - Fio

e Case rule Ay,

hy : Ag,F3 - F4 FF3 hy:Ag,FyFFg N h7 : Ay1,F6,Fg,Fg - Fig
L
oh; : Ay, F3 =+ F4 FFg ohy : (All,Fg /\Fg),FG F Fio
—: (A2,F3 = F4),A11,Fs AFg - Fio
—

ax/W ax/W

oh; : Ay, F3 — Fy4 - Fg h7 : A11,Fg,Fs,Fo = Fig
hCut

— :Aq1,A2,Fs,Fg,F3 — F4 - Fyp

—:A11,A2,F3 — F4,Fg AFg FFio

ut

L
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hi:Ap,Fg —+FybFs hi:AsFabFsNnFo he : A7, Fg,Fg - Fio
ohy : Ay, F3 — F4 - Fg AFg ehg : A7, Fg AFg F Fip
— : (Ag,F3 — F4), A7 F Fig
—

AL

Cut

- AN ax/W
y hy : Ao, F4 - Fg AFg ohg : A7,Fs AFg - Fig
W hCut
. As,Ar,Fs 5 FyFFy o0 ~ Ay ArFaFFo v
Az, Aq,Fs — Fy F Fro

e Case rule Vv,

hy : Ag,F3 - F4 FF3 hy:As,Fy FFg N h7 : A11,F6,Fs F Fio h7:A11,F6,F9 F Fio
L

oh; : Ay, F3 = F4 - Fg oh; : (Aq1,Fg VFg),Fg F Fig ot
288
—:(A2,F3 = F4),A11,Fg VFg FFio
—
ax/W ax/W
hy : Ay, Fy - Fe eh; : Aq1,F6,Fs VFo - Fip
ax/W hCut
— 1 Ay1,A2,F3 — Fy4,Fg VFg FF3 — :Aq1,An,Fyq,Fg VFg - Fig o,

— :Aq1,A2,F3 — Fy,Fg VFg - Fig

hy : Ag,F3 - F4 FF3 hy:Ag,Fy FFgVFy N hg : A7,Fs FFi9 hg: A7,Fg F Fig
L

oh; : Ay, F3 — F4 FFg VFy ohg : A7, Fgs VFg - Fyg
—:(A2,F3 = F4), A7 FFio Cut
—
by As Fal Fav s Y ehg i AsFaVE L Frg /Y
—: Ao, A7,F3 -+ F4 FF3 ax/W —: Ao, A7,F4 FF1o N hCut

— Az, A7,F3 = F4 = Fio

e Case rule 1,

hy : Ag,F3 - F4 FF3 hy:Ag,Fy L

ehi : Ay, F3 = Fu L L ng: Aq, LF Fg Lo
71(A2,F3*}F4),A7'—F8 Cut
-
e
— : Ag,A7,F3 - F4 - F3 ax/i — : Ag, A7,F4y FFg N hCut

—:Ag, A7, F3 — F4 F Fg
hy : Ay, F3 =+ F4 FF3 hy:As,FyFFg n
L L
oh; : Ay, F3 — F4 FFg eh7 : (L, Ay),Fg - Fg

Cut

— (A27F3 — F4),J_,A9 - Fg

—
1
—L,A5,Ag,F3 5 F4FFg  ©
e Case rule
hi:AsFs > FabFs hi:AgFabFs
L
oh; : A, F3 — F4 F Fg oh7 : (Ag,pg),Fe F pg c

ut

— :(Az2,F3 = F4), o9, pg - pg

—

— Az, Ag,pg,F3 — F4 - pg
hy : Ag,F3 — F4 FF3 hl:A27F4'_P8

- — ]
oh; : Ay, F3 — F4 F pg ohg : A7, pg F pg

Cut
— (AQ,Fg — F4),A7 '*pg
—

ax/W
—:Az,A7,F3 =+ F4 Fpg

e Case rule T,
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hi:Ag,F3 - F4FF3 hy:AgFgb T he : A7+ Fg

—-L ——— T
ohi : Ao,F5 5 FaF T ohg : Av, T I Fg cL
ut
- (AQ,FS — F4)7A7 - Fg
—
W
T Ay A Fs o Fab s
hy : Ag,F3 - F4 FF3 hy:As,FyFFg h7 : Ag,Fg I Fg
L
oh; : Ay, F3 — F4 FFg .h7:(T,Ag),F6'—F8
— : (A2,F3 - F4), T,Ag FFg
—
W ———— W
ohy  AaFs o FarFe Y W T AgFerFs
hCut
I T,Dp, Ao, F3 — Fu b Fa "
7.7 Status of A;: OK
e Caserule Tg
hi: As,F3,Fs FF
1 2,F3,F4 L Th
eh; : Ay, F3 AFy - Fr oehg : Ag,F7 T c
ut
- (AQ,F3 /\F4),A6 =T
—
-
i As, A, Fz3AFaFT B
e Case rule —p
h;y : Ag,F3,F4 - F7 A hg : Ag,F7,F9 - F1g
ohy : Ay, F3 AF4FF; © ehg: Ag,Fr F Fg — Fio .
ut
—: (Ag,Fg /\F4),A6 F Fg9 — Fio
—
W W
ohy : Ao, Fs AFy - Fr ax/ Ag,Fr,Fo - F1o ;z/
ut
— : Az, Ag,Fg,F3 AFq - Fig
—: As,Ag,F3 ANF4 HFg — Fio
e Case rule Agr
hi : Ag,F3,Fy FFr hg : Ag,F7 = Fg hg: Ag,F7r - Fio
eh; : Ay, F3 AF4 - Fr E ehg : Ag,F7 = Fg AFqo c
ut
— (AQ,Fg /\F4),A6 F Fg9 AF10
—
S ———— W W
b AsFaFa b Fr Y Ghn Mg F - Fo AFio :z/
t
— : Ag,Ag,F3,F4 = Fg AF1g "
—:A2,Ag,F3 ANF4 = Fg AF1o =
e Case rule vy
hy : Ag,F3,F4 FFr7 hg : Ag,F7 F Fyg
ohy : Ay, F3 AFAFF; U ‘ehg: Ag,Fs - Fg V Fio
Cut
- (AQ,F;; /\F4),A6 = Fg9 V Fi0
—
W W
oh; : Ay, F3 AFy - Fy ax/ hg : Ag,F7 - Fg ax/
hCut

— 1 Ag, Ag,F3 ANFq - Fyg
— : Ag,Ag,F3 ANF4 FFg VFyip

e Case rule Vs
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hy : Ap,F3,F4 - Fr hg : Ag,F7 - Fio

AL Va2
eh, : Ao, F3 AFy - Fr ehs : Ag,Fr - Fo V F1g
Cut
- (AQ,FS /\F4),AG = Fg9 V Fio
—
W W
ohy A Fa AFarFr Y Ly AgFFFg
hCut
—:A27A67F3/\F4|_F10 v
2
— Az,Ag,Fg ANF4 FFg VFig
e Case rule —,
hy : Az, F3,F4 - Fe h7 : Ay1,Fg,Fg — Fg - Fg  hy: Aqq,Fg,Fg FFig
AL
eh; : A, F3 AF4 b Fg oh7 : (A11,Fg — Fg),Fg - Fig cut
u
—:(A2,F3 AF4),A11,Fg = Fg FFio
—
ax/W ax/W
hy : Ag,F3,F4 - Fg eh; : Ay1,Fg,Fg — Fg - Fig
hCut
— 1 Aq1,A2,F3,F4,Fg — Fg - Fig
—:Aq1,A2,Fg — Fg,F3 AF4 = Fig
hy : Ag,F3,F4y FFg — Fg hg : A7,Fg = Fg FFg hg: A7,Fg FFig
oh; : Ay,F3 AFy FFg — Fg r ehg : A7, Fg — Fg - Fqg
Cut
- (AQ,F3 /\F4),A7 F F10
—
ax/W ax/W
hy: Ao, F3,Fab Fg — Fo /" ‘ehg: Ay, Fg —5 Fg - Fig
hCut
— Az, A7,F3,F4 FFig A "
L
— Az, A7,F3 ANF4 FFyo
e Case rule Ap,
hi : Ag,F3,F4 - Fg A h7 : Ay1,F6,Fg,Fg F Fig
L L
oh; : Az, F3 AFy - Fg eh; : (A11,Fs AFg),Fg F Fig
Cut
—: (A2,F3 AFq),A11,Fg AFg - Fig
—
ax/W ax/W
hy : As,F3,F4 F Fg eh; : Ay1,Fg,Fs AFg - Fyg
hCut
—:Aq1,A2,F3,F4,Fg AFg = Fig A
L
—:Aq1,A2,F3 AFq,Fg AFg FFig
hy : Ag,F3,F4 - Fg AFg he : Ay, Fg,Fg - Fig
AL L
eh; : Ay, F3 AFy FFg AFg ehg : A7, Fs AFg F Fig
Cut
—: (A2,F3 AFq),A7 FFyo
—
ax/W ax/W
hy : Ay, F3,F4 FFg AFg ehg : A7, Fg AFg I Fig
hCut
— Az, A7,F3,F4 FFio "
L
—: As, A7,F3 AF4 FFqp
e Case rule Vv,
hy : Ag,F3,F4 - Fg h7 : A11,F6,Fg = Fi0 h7:Aq1,Fg,F9 - Fig
AL
eh; : Ay, F3 AFy F Fg eh; : (A11,Fg V Fg),Fg F Fig .
A
—: (A2,F3 AF4),A11,Fg VFg - Fip
—
ax/W ax/W
by : Ao, F3,Fa F Fg oh7 : Aq1,Fo,Fs V Fg F Fio
hCut
—:Aq11,A9,F3,F4,Fg§ VFg F Fig
L
—:Aq11,A9,F3 ANF4,Fg VFg - Fig
hy : Ag,F3,F4 F Fg VFg A he : A7,Fgs = Fi0 hg: A7,Fg - Fip
ehy : Ag,F3 AFyFFg VFy - ehg : A7,Fg VFg F Fio E
Cut
- (Az,Fg /\F4),A7 F Fi0
—
ax/W ax/W
by As FaFal FsvFy 2V b An FaVEsF Frg O
hCut

— 1A, A7,F3,F4 FFyp
— : Ao, A7,F3 AF4 FFip

L
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e Case rule 1,

hy : Ay, F3,Fy - L

A 1
ohy : Ag, Fa AFsF L © oh6:A7,J_FFgCL
t
— . (A2, F3 AFy), Ar - Fg v

—
- e — 1
b AsFaFaF L YV ehe LA FFs E
hCut

— Ao, A7,F3,F4 - Fg
— :Ag, A7, F3 AF4 - Fg

AL

hy : Ay, F3,F4 - Fg N
L
eh; : Ao, F3 AFy F Fg oh; : (L, Ag),Fs I Fg

— :(A2,F3 ANFy), L, Ag - Fg
-

—:1,A2,Ag,F3 NFy - Fg

1L
Cut

Lr

e Caserule I

hy : Ag,F3,F4 F Fg A
L
oh; : Ay, F3 AFy F Fg ohy : (Ag,ps),Fﬁ = Ps

—: (A2,F3 AFa),Ag,pg - pg
=

Cut

- A27A97P87F3 NFy "Ps

hy : Ag,F3,F4 - pg
AL
oh; : Az, F3 AFy bk pg ohg : A7,pg - pg

— (AQ,F:; /\F4),A7 |—p8
—

Cut

W
—: A, A7,F3 ANFy - pg ax/

e Caserule T,

hy: Ag,F3,Fs F T hg : A7 FFg
AL TL
oh; : Ay, F3 AF4 T ohg : A7, T - Fg
Cut
- (AQ,F:; /\F4),A7 - Fg
—

—: Ao, A7,F3 ANF4 - Fg

ax/W

h; : Aa,F3,F4 - Fg h7 : Ag,Fg - Fg
L
ehy : A, F3 AFy - Fo b7 : (T, Ag),Fg I Fs
—: (A2,F3 AFq), T,Ag FFg
—
W W
ohy Ao Fa AFalFo Y b T A9 Fo b Fs
hCut

—:T,A2,Ag,F3 NFq4 FFg

TL

Cut

7.8 Status of V;: 0K

e Caserule Tp

hy : Ag,F3 HF7 hy:Ag,Fy FFr T
oh; : Ao, F3 V Fy F Fr E Ohs:Ag,F7|—TCR
t
- (A27F3 \/F4),A5 =T v
—

-
— A, A, Fz3VELFT F

e Case rule —pg
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hy : Ag,F3 FF7 hy:Ag,Fy FFr7 v hg : Ag,F7,F9 FFio

L
ohy : Ao, Fs VFy - Fr ehs : Ag, F7 - Fg — Fio
Cut
— . (Aa,F3 VF4), Ag F Fg — Fio
—
W W
ohy 2o FavEalFr Y hs o Ag FaFo b Frg 2

hCut
— 1Az, Ag,Fg,F3 VFyq = Fig

— 1 Ag,Ag,F3 VF4 FFg — Fio

—R

e Case rule Agr

hy : Ag,F3 FF7 h;: Az, Fq FFr v hg : Ag,F7 FFg hg: Ag,F7 FFig
L

oh; : Ao, F5 VFy - Fr ohg : Ag,Fr F Fg AFpp
ut
- (Az,Fg \/F4),AG F Fg A Fio
—

) W w — )

o A FavEa b Fr Y b Ae b Y AnFavEa b Fr Y h i AgF F g
hCut hCut

— : Ay, Ag,F3 VFy - Fg — : As,Ag,F3 VFy - Frg

R
— : Ao, Ag,F3 VF4 - Fg AFig

e Case rule V;

hy : Ag,F3 HF7 hy: Ao, Fy FFr Vi hg : Ag,F7 F Fog
oh; : Ay, F3 VFy4 FFr ehg : Ag,F7 FFg VFig
— i (A2,F3 VF4),Ag FFg V Fig gut
—
oh; : Ay, F3 VFy FFy ax/¥ hg : Ag,F7 - Fg ax/i
 As, Mg F3 VFiF Fy hCut
—: As,Ag,F3 VF4 FFg VFio !
e Case rule Vo
hy : Ag,F3 HF7y hy: Ao, Fy FFr hg : Ag,F7 FFig
oh, : Ay, F3 VF4 F Fy L ohs:AgFr b Fg Vg 2
— i (A2,F3 VFs),Ag FFg V Fig gut
—
eh; : Ay, F3 VFy FFr ax/W hg : Ag,F7 F Fio az/‘:
u

—:A2,Aq,F3 VF4 FFig
— : Ao, Ag,F3 VF4 FFg VFipo

e Case rule —,

hy : Ag,F3FFg hy: Ao, Fg - Fg v h7 : Ay1,F6,Fg =+ Fg FFs hy: Ay1,Fg,Fg FFig

L
ehy : Ay, Fs3 VFy - Fg eh; : (A1q,Fs — Fg),Fe F Fig .
ut
—:(A2,F3 VFy),A11,Fg = Fg FFio
—
W W W W
ohy  BaFavErrFo Y h AL FoFs o Far Fs Y ehy  AaFs vEar Fo M b ArrFeFe FFrg
hCut hCut
— :Aq1,A2,Fg — Fg,F3 VFy - Fg — Ay, A2,F9,F3 VFy FFio N
L
—:A11,A2,Fg = Fg,F3 VF4 - Fig
Biifg FsFFs 5 Fy i :ApFabFs +Fy ho:ArFs 5 FgbFs ho:AqFobFio |
L L
oh; : Ay, Fs VFy I Fg — Fo ehg : A7, Fs — Fo I Fio
Cut
— (A27F3 VF4),A7 F Fio
—
W W W W
b Aa Fa b Fs o Fy Y ehg i AriFs 5 Fak Fio N b An Fab Fs o Fy Y eng i A7 Fs o Fo k- Frg 2
hCut hCut
— 1Az, A7,F3 = Fig — 1Az, A7,F4 = Fio
L

— 1 Ao, A7,F3 VF4 FFyo

e Case rule Ap,
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hy : Ag,F3 - Fg hliAQ,F4|—F6 h7 : Aq11,Fg,Fs,Fg F Fio

L AL
oh; : Ay, F3 VF4 - Fg .h7:(A11,F3/\Fg),F6}—F10
Cut
—:(A2,F3 VF4),A11,Fg AFg - Fio
—
ax/W ax/W
ohy : Ao, F3 V Fy I Fg h7 : A1, Fo, Fs, Fo - F1o
hCut
— :Aq1,A2,Fs,Fg,F3 VFyq - Fig
L
— :Aq1,A2,Fg AF9,F3 VF4 - Fig
h]iAg,FgFFg/\Fg hl:A27F4|*F8/\F9 h6:A7,F87F9 F Fio
VL L
ohy : Ao, F3 V Fa - Fg A Fo ehg : A7, Fs AFg F Fio
Cut
— (A27F3 \/F4),A7 F Fio
—
W W W W
b Aa Fa bk Fa AFy Y eng i An Fa nFo FFio Y by AaFar FanFs TV ho AnFs ATy Frg 2
hCut hCut
—: Az, A7,F3 - Fip " —: A, A7,F4 - Fyp v "
L
— A27A77F3 V F4 FFio
e Case rule Vp,
hy : Ag,F3-Fg hy: As,Fy - Fg v h7 : Ay1,Fg,Fs F Fio h7: Aq1,Fg,F9 F Fig v
L L
eh; : Ay, F3 VFy - Fg eh7 : (All,Fg \/Fg),FG FFio
Cut
- (AQ,Fg \/F4),A11,F8 V Fg - Fig
—
ax/W ax/W ax/W ax/W
hy : Ao, F3 - Fg ehy : A1y, Fg, Fs V Fo F Fio hy : Ao, Fy - Fg oh7 : A1y, Fg, Fs V Fo F Fro
Cut hCut
— A1, A2,F3,Fg VFg - Fip —:A11,A2,F4,Fg VFg - Fig v
L
— 1 A11,A2,F3 VF4,Fg VFg - Fig
h; : Ag,F3 - Fg VFg h; : Ay, F4 - Fg VFy v he : A7,Fg FFi9 he: A7,Fg - Fig
L
ehy : Ao, F3 VFy - Fg V Fg ehg : A7, Fg V Fg F Fio
Cut
— (AQ,F3 \/F4),A7 F Fio
—
W W W W
by AsFa FFa vy Y ehe  ArFs VE FFro Y n i AsFar Fa vy Y ehe i ArFs VEy F g 2
Cut Cut
— Ao, A7,F3 - Fio — Ao, A7,Fq FFio v
L

— 1Az, A7,F3 VF4 = Fio

e Case rule L,

hy: Ag,F3 - L1 hy:Ag,Fg - L
ohy : Ay, F3 VF4 F L E ehg: Ar, L F Fg Lo
72(A2,F3\/F4),A7|*F3 Cut
—
b A Fa kL Y e LA Y n A Ear L Y e LA Fs Lo
— : Ao, A7,F3 - Fg heut — : Ag, A7,F4 FFg VI heut

— : Ay, A7,F3 VFy4 FFg

hy : Ay, F3 FFg hy: Ay, Fy FFg

L 1L
oh; : Ao, F3 VFy - Fg eh7 : (L, Ag),Fg I Fg
Cut
7:(A2,F3 \/F4),J_,A9|—FS U
-
1z

—:1,A9,Ag,F3 VF4 - Fg

e Case rule 1

hy : Ag,F3 - Fg hy:Ag,Fy - Fg
L
oh; : Ay, F3 VF4 - Fg oh7 : (Ag,pg),Fe - pg

— :(A2,F3 VF4),Ag,pg I pg
—

— Az, Ag,pg,F3 VFq - pg

Cut

hy : Ag,F3 }*pg hliAQ,F4|*ps v
L
oh; : A2, F3 VF4 F pg ohg : A7,pg F pg
— (A27F3 \/F4)7A7 = Ps
—

Cut

ax/W

—: Ao, A7,F3 VFy - pg
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e Case rule T,

hy : Ag,Fs T hy:Ag,Fy T hg : A7 F Fg
ohy : Ao, F3 VFs F T L ehg: As, T F Fg cL
t
. (Aa,F3 VF4), Aq F Fg "
—
Ay A FsVEslFs XV
hy : Ag,F3 HFg hy: Ay, Fy - Fg h7 : Ag,Fg - Fg T
ehy : Ay, F3 VF4 F Fg E eny:(T,Ag),FgFFs
Cut
(A, F3 VF4), T,Ag F Fs "
—
W W
on A FavEsrFo XY b T Ag.Fo - F iz/
t
. T,As, Ao, F3 VF, - Fg v
7.9 Status of 1;: 0K
e Case rule Tgr
1 T
ehy : L, Ay FFs © ehg:A4,Fs-T &
Cut
(L Ay, AL F T .
—
—T
1 As,AuFT B
e Case rule —pg
N he : Ay, F5,F7 - Fg
ehy : L, Ay FF5 ~~ ‘ehg:Ay,Fs - F; — Fg
Cut
7:(J_,A2),A4|—F7*>Fg v
—
1
—: 1, A, Ay - F; — Fg L
e Case rule A
he : Ay,F5 - F7 he: Ay, F5 - Fg
Ll R
oh; : L, As FF;5 ehg : Ay,F5 FF7 AFg c
t
7Z(J_,A2),A4|*F7/\Fg v
—

1
— L, A5, A FFrAFs ¢

e Case rule Vv,

he : Ay,F5 - Fr
eh; : L, Ax FF;s ohg : Ay,F5 FF7 VFg
(L, Az), A4 - Fy V Fs
—

— . 1,A., A4 FF;VFs

Ll

Cut

Lr
e Case rule Vo

N he : Ay, Fs - Fg
ehy : L, Ay FFs ~~ ‘ehg: Ay, Fs b Fr VFg
—(L,A3), A4 FFy VFs

—
—: 1, Ay, Ay FF; VFg

Cut

1

e Case rule —,
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hs : Ag,Fy4,Fg — F7 - Fg

hs : Ag,F4,F7 - Fg

1
ehy : L, Ay FFy % ohs : (Ag,Fg — Fr),Fs F Fg
Cut
—:(L,Az),A9,F¢ — F7 - Fg "
—
1
—1,As,Ag,Fg > F7 FFg  ©
R As,Fg — F7 FFg  hy: As,Fr b Fg
eh; : L, Ao FFg — F;  © *hi:As,Fo — FrFFs
t
—:(L,A2),A5 - Fs "
—
e — J_
.1, A5, AsFFg " F
e Case rule Ap,
hs : Ag,F4,Fs,F7 - Fg
J_L AL
eh; : L, Ay FFy .h5:(Ag,FG/\F7),F4}—F8
Cut
— (L, As),Ag,F AFr | Fg b
—
1
— . 1,A5,Ag,Fg AF7 FFs  ©
hs : Ag,Fg,Fr - Fs
LL AL
ehi : L, Ay F Fg AFr ohy : As,Fg AF7 F Fg .
t
Z (L, As), As F Fs .
—
e — J_
—:1,A5, A5 - Fg L
e Case rule Vv,
| hs : Ag,Fq,Fg = Fg hs: Ag,Fq,F7 - Fg
oh, : L, AsFFq T ohs : (Ag,Fg V Fr),Fy - Fy E
Cut
—:(L,Az2),Ag,Fs VF7 FFg
—
1
—: 1, A2, Ag,Fg VF7 - Fg L
| ohas As,Fg FFs hy:As,Fr - Fg
ehy : L, Ay FFgVEF,  ~ ehy : A5, Fg V F7 I Fg £
Cut
- (l,Az),As - Fg
—
e — J_
—:1,As, A5 - Fg L
e Case rule 1,
1 1
ohi: L, AsF L % en :A5, LFFg -
Cut
—:(L,A2),A5 FFs
—
e — J_
—:1,A5, A5 FFg L
1 1
oy : L, Ay FFy ~© ‘ehs:(L,A7),FiFFs ©
Cut
—(L,A), L, A7 FFg h
—
1
— L, 1,Ay,ArkFFg  F
e Case rule [
1L
eh; : |, Ay FFy ohs : (A7,pg),Fsa - pg
ut

- (J-vA?)-rAﬂPs F pg
—

1
— LA, Arpg s -
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1l

oh; : L, As - pg ohy : As,pg F pg

Cut
—:(L,A2),A5 F pg
—
e — J_
— LAy, Askpg ”
e Caserule T,
hy : As F Fg
1L L
eh; : L, AT ohy : A5, T FFg
Cut

—:(L,A2), A5 FFg
—

—J_
1, A, AsFFs O F

hs : A7,F4 F Fg

1
L ehy:(T,A7),FsFFg =

oh; : L, As FFy

Cut
— (L, Ay), T,A7 FFg
—
1
1, T,As, A7 FFg -
7.10 Status of I: 0K
e Case rule Tgr
T
oh; :Ag,p5 )—p5 I ohg : A4,p5 =T c R
ut
—:(A2,p5), A0 T
—
e — T
— Ay, Aap kT T
e Case rule — g
he : Ay, F7,p5 - Fs
I —R
oh; : Az, ps Fpy ohg : Ay,p; FF7 — Fg
Cut

—:(A2,p5), Ay FF7 — Fg
—
ax/W

—: Ao, Ay,ps FF7 = Fg

e Case rule Agr

he : Ay,ps FF7 he: A4,p; FFg

I
oh; : Az, ps F py ohg : Ay,py FF7 AFg
—:(A2,p5),Aa FF7 AFg
—

W
- AQ,A4,P5 - F7 AFg ax/

e Case rule Vi

I hg : A4,p5 FFr
oh; : Az, ps Fpy ohg : Ay, ps - F7 VFg

— :(Az2,p5), Ag - F7 VFg
—

— Az, Ay,ps - F7 VFs

Vi

Cut

ax/W

e Case rule Vs

I heg : A4,p5 - Fg
oh; : Az, p; Fpy ohg : Ay,p; - F7 VFg

—:(A2,p5), Ay - F7 VFg
—

—:A27A4,p5 = F7 VFg

Va

Cut

ax/W

Cut

AR
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e Case rule —,

h52A9,p4,F6HF7FF5 h5:Ag7F77p4FF8

oh; : Aa,p, Fpy

ohs : (Ag,Fg — F7),py - Fg

e Case rule Ay,

Cut
: (Az2,py), Ao, Fg — F7 - Fg

—

ax/W
— A2, Ag,py,F6 — F7 F Fg

hs : Ag,Fs,F7,py FFg

oh; : Aaz,p, Fpy

ohs : (Ag,Fg ANF7),py F Fg

Cut

— (AQ,p4),A9,F6 AF7 F Fg

—

— Ay

e Case rule Vv,

W
,A9,py,Fe ANF7 - Fg ax/

hs : Ag,Fg,py FFs hs: Ag,Fr7,p, - Fg

Vi
oh; : As,p, Fpy ohs : (Ag,Fg VF7),py F Fs c
ut
—:(A2,py); Ag,Fg VF7 - Fg
—
—:A2,Ag,p,,F6 VF7 I Fg ax/i
e Case rule 1,
Lz
oh; : Az, py Fpy ohs : (L,A7),p, FFs c
ut
—:(A2,py), L, A7 - Fg
—
1
—:1,A2,A7,p, FFe g
e Case rule
oh; 5A27P4}_P4 .h53(A71P6)1P4'_P6 cut
1%
- (AZ,P4)7A77P6 = Ps
—
— A2, A7,p,,pP6 F Pg
oh; : Az, pg F pg ohy : As,pg F pg
Cut
—: (Az2,pg), As F pg
—
e — I
- A21A51P6 pr.
e Case rule T,
hs : A7,p4 - Fg
TL
oh; : As,py Fpy ohs : (T,A7),p, FFs c
ut

—:(A2,py), T, A7 - Fg
—

—: T,

ax/W
Ag, A7,p, FFg

7.11 Status of T;: 0K

e Caserule Tg
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hy; : Ay FFpy
L Tr
eh; : T,Ax FFjy ohg : Ay,Fs T
Cut
S (T, A), Ag - T "
—

T AL AT

Tr
e Case rule —p

h; : Ay FFs he : Ay,F5,F7 - Fg
ohy : T,As FF5 © ‘ehg: A4, Fs b Fy — Fg
—:(T,A2),Ay - F7 — Fg

—

—— ax/W ax/W
hy : Ag - F5 ohg : T,Ay,F5 - Fr — Fg
hCut

—:T,A2, Ay FF7; — Fg

Cut

e Case rule Ag

hy; : As FF5y hg : Ay,F5 FF7 he: Ay,Fs - Fg
TL AR
eh; : T,A> FF;s ohg : Ay,F5 FF7 AFg c
ut
- (T,Ag),A4 - F7 AFg
—

—— ax/W ax/W
hy : Ag - F5 ohg : T,A4,F5 - F; AFg
hCut

. T,As, A4 FFr AFs

e Case rule V;

hy; : Ay FF5 hg : Ay,F5 - Fr v
ohy : T,As FFs © ‘ehg: Ay, Fs b Fr VFs cl
ut
7Z(T,A2),A4FF7\/FS
—

——— ax/W ax/W
hy : Ag - F5 ohg : T,A4,F5 - F; VFg
hCut

— :T,Ay, Ay +F7 VFg

e Case rule Vo

hy; : Ay FFs he : Ay,F5 - Fg v
ohy : T,AsFF; ° ‘ehg: A4 Fsb-FrVFs =~
Cut
7Z(T,A2),A4FF7\/F8
—

— ax/W ax/W
hi:DBo b Fs " ehg: T,As Fs b FrVFg o0
hCut

—:T,A2,Ay FF7 VFg

e Case rule —,

hy : Ag - Fy T hs : Ag,F4,F6 — F7 - Fe hs: Ag,Fq,F7 - Fg
ohy : T,A, FFy © ohs : (Ag,Fg — Fr),Fy I Fg
- (T,Ag),Ag,FG — F7 F Fg
—
W W
b A F R Y T Ag FaFe o FFEs
hCut

—:T,A2,Ag,Fg — F7 - Fg

Cut

hy : Ay - Fg — Fr hy : As,Fg —+ F7 FFg hg: A5, F7 - Fg
ehy : T,As FFg — F; ~ ehy : A5,Fg — Fr | Fg
- (T,AQ),A{, - Fg
—

W W
b Ay FFe o Fr Y e T AsFe o FFEs
hCut

—:T,A2, A5 FFg

Cut

e Case rule Ap,
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hy; : As FFy

hs : Ag,F4,Fg,F7 - Fg

L AL

eh; : T,Ay FFy .h5:(A9,F6/\F7),F4}—F8
Cut

—:(T,A2),Ag,F6 AF7 - Fg
—
ax/W ax/W
hy : Ao HFy ohs : T,Ag,Fy,Fg ANF7 FFg

hCut

—:T,A2,Ag,Fs NF7 FFg

hy : Ag - Fg AFy

hy : As,Fe,F7 F Fg

oh; : T,As - Fg AFr

AL
L ohy: Ag,Fg AFy - Fg

Cut

—(T,Ay),As5 - Fg

—
W W
mAsFFanFs XY ens T As.Fo AFsF Fa iz/
t
T, Aa, A5 - Fs U
e Case rule Vp,
hy : Ag - Fy hs : Ag,Fyq,Fg - Fg hs: Ag,Fq,F7 - Fg

.
ehy : T,As FFy ©

ohs : (Ag,Fg VF7),Fy FFg

Cut
— (T,Az),Ag,FG V F7 - Fg
—
ax/W ax/W
m A Y b T A9 FaFoVEEFs 2
hCut

—:T,A2,A9,Fg VF7 - Fg

hy; : Ay - Fg VFr

hy : As5,F¢ FFs hs: A5, Fr FFg

eh; : T,As FFg VFy

L

ehy : A5,Fg VF7 FFg

Cut
—:(T,As),As - Fg v
—

hy; : Ay - Fg VFr

ax,

W W
M b T A5 Fo v F s 2

hCut
—: T,A2, A5 - Fg v

e Case rule 1,

hy : As - L

oh; : T,A.F 1 &

eh, : A5, L FFg

1

—:(T,Az2),As FFe
—

ax/W

hy:AgF L eh, : L, T,As F Fg

Cut

1L

hCut
. T,As, A5 Fg v

hy; : As FFy

eh; : T,Ax FFy

ohs

1
:(L,A7),Fs - Fg £

—:(T,A2), L, A7 FFg

N

Cut

— L, T,As,Aq I Fg

e Case rule I

hy; : As FFy

Lz

ehy : T,A, FF,

ohs

: (A71p6)7F4 F Ps

—:(T,A2),A7,ps F pg
—

Cut

—:T,02,A7,p6 - pg

hi: Asg FPG

L
oh; : T,Az - pg ohy : As,pg F pg

—:(T,A2),As Fpg
—

—:T,A2, A5 - pg

e Caserule T,

Cut

ax/W
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hy : Ap =T T hy : As FFo
ehy : T,Ax T L .h43A57T}_F6CL
t
- (T,Az),AS F1:‘6 "
—

—:T,82,A5FFg

ax/W

hy : Ay FFy T hs : A7, Fa - Fe
ohy : T,AyFFs © ehs:(T,Aq),Fak Fg
- (T,AQ),T; A7 = Fg
—

TL
Cut

W W
h; : Ay FFy ax/ ohs : T, T,A7,Fs - Fg =/
hCut

— T, T,A2, A7 FFg
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