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1 Measure of derivations

e Case(s) rule IR

by :1T2 b Fy

e Case(s) rule 1

e Case(s) rule T

ony i Ap T

o Case(s) rule &g

hy : Ag HF3 hy:Ag - Fy

ohj : Ag b F3&Fy R
e Case(s) rule —op
UL L,
ehy : Ag - Fg —0 Fy
e Case(s) rule g,
% ORs
e Case(s) rule ®g,
%:;4 Or1
e Case(s) rule 11,
e B Ral N
ohy : 1,Ap b Fy
e Case(s) rule ®p
hy : Ag FF4 hy:AgF Fg on

ehy : Ag, A3 F Fy @F5
e Case(s) rule W

hy : Ag F Fy

1R

eehy :x k1

een; Ay F T

ax
hy : Ag + F3 hy : Ag - Fy

IH
ohy : Ao - F3 oh] : Ao FFy

®eehy : Ay - F3&Fy

—_———— ax
hy : Ag,F3 F Fy
— Y H
ohy : Ag,F3 F Fy

—— ©OR
eeh; : Ay - F3 —0Fy
— ax
hy : Ag - Fy
ehy : Ag - Fy
———— ©R,
eeh; : Ay - F3 @Fy
— ax
hy : Ag - Fg
o AyrrEg
oh) : A3 3
DR,

een Ay FT3BFy

R
hy : Ap F Fg

ax
hy : Ap - Fy hy : Ag k- Fg

IH
ohy : Ao Fy eh; : A3z - Fp

eeh; : Ay, Az - Fyq ®Fp

—_— ax
hy : Ag - Fy

ax

&R



Case(s) rule C

Case(s) rule IL

Case(s) rule &0

Case(s) rule &

Case(s) rule ®p,

Case(s) rule &,

Case(s) rule —op,

Case(s) rule [

hy : Ag, IF3, IF3 F Fy
ohy : Ao, IF3 - Fy

hy : Ag,F3 k- Fy

— L
ohy : Ag,I!F3 F Fy

By 1 Ag,Fy b Fy
————— %2
ohy : Ao, F3&Fy b Fy

hy : Ag,F3 F Fy ©
ohy - Ag, Fy&Fy F Py L1
hy : Ag,F3,F4 F Fg o
——————— ®L

ehy : Ag,F3 ®Fy F F

hy : Ag,F3 FF5 hy : Ag,Fy - Fy ®
ohy : A, F3 D Fy F Fx L

hy : Ag FF4 hy : Ag,Fg F Fg
L

ehj : Ay, A3, Fqy —0F5  Fg

ehy : p(ng) - p(nz)

ohy : Ag, IF3, IFg - Fy

_—
hy : Ag, IFg, IFg F Fy
IH

eehy : Ag,!F3 - Fy

e rem—
hy : Ag,F3 F Fy

—————— W
ehy : Ao, Fg - Fy
—————— L
eehy : Ay, IF3 - Fy
_— ax
hy : Ag,Fy + Fy
——————— I
ehy : Ag,Fy - Fy
L2
e ehy : Ay, F3&Fy I Fg
—_— ax
hy : Ag,F3 + Fy
S G r—
ehj : Ay, F3 - Fy ©
eeny : Mg F3&ry FFy 1
_—— ax
hy : Ag,F3,Fy F Fg "
ehy : Ao ,F3,Fy F Fy
L

eeh; : Ay, F3 ®Fq - Fg

ax

hy : Ag,Fg F Fp hy : Ag,Fy F Fp
IH
ehy : Ag,F3 - Fy ehy : Ag,Fy - Fy
2
eeh) : Ay, F3 B Fy - Fp L
ax
hy : Ag - Fy hy : Ag,F5 F Fg
IH
ohy : Ag - Fy eh; : Ag3,Fy - Fg
L

eehy : Ay, A3,Fq ©0F5 I Fg

e ehy : p(ng) - p(ng)



2

2.1 Status of |R: :

Invertibility of Rules

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

rule !R
hy :IT2 F Fg
ehy :!T2 FIFg R
rule 1
rule T
rule &
rule —op
rule &g,
rule ®p,
rule 1y,
rule ®p
rule W
hyp :1T3 FIFy

ohy 113, IFy HIFq

rule C
hy 173, IFy, IFy FIFy
ohy (173, IFy HIFq

rule !L

ho : Fy, T3 HIFy

ohy :1T3, IF, HIFq 'L
rule &7

rule &Ll

Non invertible

—_—
hy :1T2 F Fg
ehy :1T2 - Fy

——————— ax/ind
ho :1T3 F Fy

ehg :1T3, IFy F Fp

——  ax/ind
ho :1T3, IFy, Fy F Fqp

ohy 113, IFy F Fq

————— fail
ohy :IT3, IFy - Fq



2.2

Case rule ®y,

Case rule @&y,

Case rule —oy,

Case rule I

Status of 1x:

Case rule 'R

Invertible

Case rule 1p

ohy ik b 1

Caserule T

Case rule &p

Case rule —op

Case rule ®p,

Case rule ®p,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

1R

—

trivial



2.3

Case

Case

Case

Case

Status of T:

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

rule ®p,

rule B,

rule —oy,

rule I

rule 'R

rule 1

rule T

rule &g

rule —og

rule ®pr,

rule &g,

rule 1,

rule ®p

rule W

rule C'

Invertible

ohy :Ag - T — trivial

hy i Ag b T

_— 1p — trivial
eh; : 1, Ao T

hy i Ag T

_ W — trivial
oh; : Ag,!F3 - T

hy : Ag,F3,IFg + T
72788 T —  trivial
ehy : Ag,!Fg F T
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Case

Case

Case

Case

Case

Case

Case

Status of &p:

Case

Case

Case

Case

Case

rule !L

rule &7

rule & 11

rule ®p,

rule G,

rule —oy,

rule I

rule 'R

rule 15

rule T

rule &g

rule —opg

hy : Ag,F3 F T

— = L —
ohy : Ag,!F3 F T
Ry i Ag,Fy b T
P T —— &ra -
ohy : Ag,F3&Fy + T
hy : Ag,Fg - T
o Ao T Lt T
ohy : Ao, F3&Fy
hy : Ag,F3,Fg = T
L —

oh) : Ag,F3 @Fq F T

hy : Ag,F3 = T hy :Ag,Fy b T

L
ohy : Ag,F3 BFy F T

hy : Ag HFy hy:Ag,F5 kT

oL
ehy : Ag, A3,Fy —0F5 - T

(Left Premise): Invertible

hy : Ag HF3 hy :Ag F Fy

ohy : Ag - F3&Fy

trivial

trivial

trivial

trivial

— trivial

— trivial

—— ax
hy : Ag - F3
ehj : Ag - F3



Case rule ®pg,

Case rule ®pg,

Case rule 1,

hg : Ay b F1&F

1
ohg 11, Ay F Fi&Fy
Case rule ®p
Case rule W
hg : Ay b Fq&Fgy
eh3 : Ay, IF5 - Fy &Fg
Case rule C
h3 : Ay, IFg, IF5 F Fq &Fo
ohg : Ay, IF5 - Fq &Fo
Case rule !L
hg : Ay, F5 - Fq &Fo
b3t B4.F5 FFR&Fy
oh3 : Ay, IF5 - Fq &Fg
Case rule &9
h3 : Ay, Fg - Fq &Fo
ohg : Ay, Fg&Fg - Fr&Fy L2
Case rule &1
h3 : Ay, Fg F Fp &Fg ©
ohy : Ay, Fg&Fg - Fi&Fy L1
Case rule ®7y,
hg : Ay, F5,Fg F Fq &Fgy ©
ohy : Ay Fp @ Fg F Fi&Fy
Case rule @y,
h3 : Ay, F5 - F1&Fy  h3 : Ay, Fg - Fq &Fo
L

eh3 : Ay, F5 @ Fg F Fq &Fq

—

— ax/ind
g AgFFp
o7t "t 4
eng 1,A,FF; ©
ax/ind

hg : A4 = Fq
ehg : Ay, IFg - Fq

——————————— ax/ind
hg : Ay, IF5, IF5 b Fq

oh3 : Ay, IF5 - Fq

————————— ax/ind
h3 : Ay, F5 - Fq

eh3 : Ay, IF5 F Fp

—_— ax/ind
h3 : Ay, Fg - Fp
— - %L2
eh3 : Ay, F5&Fg F Fq

— ax/ind
by AgFs PR
ohg : Ay, Fp&Fg F Fy L1

—— ax/ind

h3 : Ay,F5,Fg - Fp ®

eh3 : Ay,F5 ® Fg - Fy L
—_—— ax/ind —m8M8M———————
h3 : Ay, Fg - Fp hg : Ay, Fg - Fp

oh3 : Ay, F5 @ Fg k- Fq

ax/ind

L



2.5

Case rule —op,

Case rule I

h3 : Ag,Fy - Fy &Fg

oh3 : Ay, Ag,Fg —0 Fy = Fp &Fo

Status of &z (Right Premise): :

Case rule 'R

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

rule

rule

rule

rule

rule

rule

rule

rule

rule

rule

1g

T

&R

—OR

DPr,

D®r,

1r

QR

hy : Ag FF3 hy: Ao

ohy : Ag k- F3&Fy

h3 : Ay b Fy&Fg
oh3 : 1, Ay + Fq&Fq

h3 : Ay b Fq &Fp
oh3 : Ay, IF5 F Fq &Fo

h3 : Ay, IF5, IF5 b F1 &Fo

ohg : Ay, IF5 F Fq &Fo

ax ax/ind
L N hg : Ay + Fg hg : Ag,F7 F Fp o,
oh3:A4,A57FG ~OF7FF1
Invertible
J—
a3 hy : Ag FF
4 &R N 1 2 4

ohy : Ao F Fy

———— ax/ind
1 5 bgiAg by
ehg 11, A, FFy T
————— ax/ind
. hg : Ay F Fo
oh3 : Ay, IF5 - Fo
—— - ax/ind
N hg : Ay, IF5, IF5 b Fo

oh3 : Ay, IF5 F Fo

10



2.6

Case

Case

Case

Case

Case

Case

Case

Status of —op: :

rule !

rule

rule

rule

rule

rule

rule

&ro

&1

QL

Dr

—oy,

Case rule 'R

Case rule 1

Case rule T

Case rule &g

Case rule —opg

hg : Ay, Fg - Fp &Fg

ohg : Ay, IF5 - Fq &Fo

hg : Ay, Fg - Fq &Fo

ohg : Ay, F5&Fg b Fq&Fg

h3 : Ay, F5 - Fp &Fg

ohg : Ay, F5&Fg F Fp&Fq

hg : Ay, F5,Fg - Fq &Fo

eh3 : Ay, F5 ® Fg F Fq &Fo

h3 : Ay,F5 F Fy&Fg  hg : Ay, Fg k- Fp &Fg

oh3 : Ay, Fy5 @ Fg k- Fq &Fg

hg : Ag FFg hg : Ag,F7 - Fq&Fg

oh3 : Ay, Ag,Fg —0 Fp - F1 &Fo

Invertible

hy : Ag,F3 k- Fy

oh] : Ag - F3 —0Fy

&ro

&ra

®L

L

R

11

—

—

————————— ax/ind
hg : Ay, Fg F Fo

P S R
ohg : Ay, IF5 F Fo

- ax/ind
hg : Ay, Fg F Fo ©
ohy : Ay F&Fg - Fy L2

———— ax/ind
h3 : Ay, F5 - Fo
—— %1
eh3 : Ay, F5&Fg - Fo

———————————— ax/ind
B3 : Ay, F5,Fg - Fa ®
eh3 : Ay, F5 ® Fg - Fo L

———————— ax/ind
h3 : Ay, F5 - Fo

h3 : Ay, Fg - Fo

oh3 : Ay, F5 @ Fg - Fo

h3 : Ay + Fg h3 : A5, F7 F Fg

eh3 : Ay, Ag,Fg -0 F7 F Fo

—_— ax
hq :AQ,F3 = Fy

ohy : Ao, F3 F Fy

ax/ind

oL

ax/ind

DL



Case rule ®pg,

Case rule ®pg,

Case rule 1,

- ax/ind
h3 : Ay - F; —0Fg h3 : Ay, Fq F Fo /
—= s - = - T
eh3 :1,Ay FFy —0Fgy eh3 : 1, Ay,Fy k- Fo
Case rule ®p
Case rule W
—_— ax/ind
h3y : Ay - Fp —oFg w . h3 : Ay, Fp - Fo
oh3 : Ay, !F5 - F1 —0Fg eh3 : Ay ,Fqp,!F5 - Fo
Case rule C
h3 : Ay, IFg, IF5 - F1 —o F. Fe 1 ax/ind
3 ¢ Agq,!F5, IF5 F Fy 2 N h3 : Ay, Fq,!F5, IF5 - Fo
eh3 : Ay, !F5 - F1 —oFgy eh3 : Ay,Fq,!F5 k Foy
Case rule L
 w/im
h3 : Ay,F5 F Fp —0Fgy . N hg : Ay,F1,F5 - Fo ax/in
— < e
eh3 : Ay, !F5 - Fq —0Fgy eh3 : Ay, Fq,!F5 F Fo
Case rule &9
—_ ax/ind
h3 : Ay,Fg - F1 —o0 Fo o 5 h3 : Ay,Fq,Fg - Fo ©
L2
oh3 : Ay ,F5&Fg - Fp —0 Fg eh3 : Ay, Fq,F5&Fg - Fo L2
Case rule &1
—_  ax/ind
h3 : Ay, Fg5 F Fy —o Fo o N h3 : Ay, Fq,F5 F Fo ©
L1
oh3 : Ay, F5&Fg - F1 —o Fg eh3 : Ay, Fq,F5&Fg F Fo L1
Case rule ®7,
————————— ax/ind
h3 : Ay,F5,Fg - F1 —0Fgy N N hg : Ay,Fq,Fg5,Fg - Fo é
eh3 : Ay,F5 @ Fg - F1 —o Fg eh3 : Ay ,F1,F5 @ Fg F Fo L
Case rule @y,
———————— ax/ind ————  — ax/ind
h3 : Ay,F5 W Fp 0Fy h3: Ay,Fg - Fp3 —0Fg oy N hg : Ay,Fq,F5 - Fo h3 : Ay,Fp,Fg - Fo
oh3 : Ay, F5 & Fg F Fy —o Fy eh3 : Ay, Fp,F5 @ Fg F Fo

12



e Case rule —op,

h3 : Ay - Fg h3: Ag,Fp - Fp —0Fg

eh3 : Ay, A5,Fg -0 F7 = F3 —0Fg

e Caserule I

2.7 Status of ®p,: : Non invertible

o Case rule |R
e Caserule 1
o Caserule T
e Case rule &g
e Case rule —op

e Case rule ®p,

hy : Ag - Fy

s 2 0
ony : Ag - Fg B Fy Ra
e Case rule ©p,
hy : Ag - F3
e ° @
ohy : Ag - Fg @ Fy B
e Case rule 1,
hg : Ay +Fp @ Foy
[

oh3 :1,Ay FFy @Fq

e Case rule ®pg

e Case rule W

hy : Ay FFp @ Fp
ehg : Ay, !F5 - Fy @ Fo

e Case rule C'

h3 : Ay, IF5, IF5 - F @ Fo
oh3 : Ay, IF5 - Fq @ Fg

13

: [
op = h3 : Ay FFg

eh3 : Ay, Ag,F1,Fg 0 F7 - Fo

—— ax
hy : Ag F Fy
eh; : Ao FFy

———— fail
ohy : Ag - Fy

————— ax/ind
h3 : Ay - Fo

eh3 : 1,Ay F Fo

————— ax/ind
hy : Ay b Fy

ohg : Ay, !F5 k- Fy

————— ax/ind
hg : Ay, IF5, IF5 + Fg

oh3 : Ay, IF5 F Fo

hg : A5,F1,F7 = Fo



2.8

Case

Case

Case

Case

Case

Case

Case

Status of ®p,: :

rule !

rule

rule

rule

rule

rule

rule

&ro

h3 : Ay,F5 F F1 @ Fo
—_———— L
oh3 : Ay, !F5 - Fq @ Fo

B3 : Ay, Fg - Fy @ Fp

&ro
oh3 : Ay, F5&Fg - F1 @ Fo
&Ll
h3 : Ay, F5 - Fyp @ Fg
ohs : Ay Fod&Fg - Fy @Fy L1
QL
hg : Ay, F5,Fg - F1 @ Fg
L
eh3 : Ay,F5 ® Fg - F1 @ Fo
DL
h3 : Ay, F5 FFp @Fy hg: Ay, Fg FFp @Fg @
oh3 : Ay, F5 @ Fg F F1 @ Fo L
oL
h3 : Ay - Fg h3: Ag,Fp - Fp @ Fy
oh3 : Ay, Ag,Fg 0 Fy FFp1 @ Fg L

Case rule 'R

Case rule 1

Case rule T

Case rule &g

Case rule —opg

Non invertible

14

——————————— ax/ind
h3 : Ay, F5 - Fg i
eh3 : Ay, !F5 +Fy
—————————— ax/ind
h3 : Ay, Fg - Fo
—_——— &9
oh3 : Ay, F5&Fg - Fo
——— ax/ind
hg : Ay, F5 F Fo ©
ong - Ay, Fa&Fg - Fy L1
——— ax/ind
hg : Ay, F5,Fg F Fo
L

oh3 : Ay, F5 ® Fg + Fo

ax/ind ax/ind

hg : Ay, Fg - Fg ®
L

hg : Ay, Fg - Fg

oh3 : Ay, F5 @ Fg F Fo

ax/ind

h3 : Ay - Fg h3 : A, F7 F Fo

oL
eh3 : Ay, A5,Fg 0 F7 I Fo



Case rule ®pg,

Case rule ®pg,

Case rule 1,

Case rule ®p

Case rule W

Case rule C'

Case rule 'L

Case rule &1

Case rule &1

Case rule ®j,

hy : Ag - Fy
ohy : Ag FF3 @ Fy

hy : Ag - Fg

ehy : Ag FF3 @ Fy

hy : Ay - Fp @ Fg
oh3 :1,Ay FFyp @ Fy

hy : Ay - Fp @ Fo

eh3 : Ay, IF5 - F1 @ Fo

h3 : Ay, IF5, IF5 - F1 @ Fo

ohg : Ay, !F5 - Fq @ Fo

h3 : Ay, F5 - Fp @ Fg
oh3 : Ay, !F5 - Fy @ Fg

hg : Ay, Fg - Fy @ Fg

oh3 : Ay, F5&Fg - F1 @ Fo

h3 : Ay, F5 - Fp @ Fg

oh3 : Ay, F5&Fg - F1 @ Fo

h3 : Ay, F5,Fg - F1 @ Fo

eh3 : Ay, F5 @ Fg - F1 @ Fo

DRy

O Ry

1r

&r2

L1

®rL

15

—————— fail
eh; : Ay - F3

—— ax
hy : Ag + Fg
eh; : Ag FF3

———— ax/ind
hg : Ay - Fp

eh3 :1,Ay - Fq L
——————— ax/ind
hy : Ay F Fy
ehg : Ay, F5 F Fp
ax/ind

hg : Ay, IF5, IF5 F Fq
ehg : Ay, F5 - Fp

——— ax/ind
h3 : Ay, Fg F Fp

ehg : Ay, IFg F Fy

——————————— ax/ind
h3 : Ay, Fg F Fp
—_———— &9
ehg : Ay, F5&Fg F Fq

—— ax/ind
h3 : Ay, Fg F Fq ©
ohy : Ay FodFg Py L1

- ax/imd
hg : A4,F5,F6 = Fq

—_——— QL
eh3 : Ay, F5 ® Fg F Fq



2.9

Case rule @y,

Case rule —oy,

Case rule I

Case rule 'R

Case rule 1

Caserule T

Case rule &p

Case rule —op

Case rule ®p,

Case rule ®pg,

Case rule 1,

— ax/ind ——mmmm ™
hg : Ay, F5 = Fy GFy hg: Ay, Fg - Fp @D Fgy ® N hg : Ay,F5 F Fp / hg : Ay, Fg - Fq
L
eh3 : Ay ,F5 ©Fg - F1 B Fa eh3 : Ay,F5 @ Fg - F1
ax ax/ind
hg i A4 FFe M3 i A5 FrFFLOFy . hg : Ay - Fg hg : Ag,Fy - Fq
L —0
ehg : Ay, Ag,Fg —0 Fy - F1 @ Fg eh3 : Ay, Ay, Fg —0 Fy b Fq L
Status of 1;: : Invertible
oy LA ET - ehg : A7 F T
21,47 21 A1
ax/ind ax/ind
hg :1,A3 FF3 hp:1,Aq FFy © N hy : Aq F Fg ho : Aq F Fy
R
ehy i 1, Ay k- F3&Fy ohy : Aq - F3&Fy R
———— ax/ind
hg :1,Aq,Fg F Fy hg : Aq,Fg F Fy /
—_——— OR - ——— —opR
eho : 1, Ay - F3 —0Fy eho : Aq F F3 —0Fy ’
——— ax/ind
hg :1,A7 - Fy ® ho : Ay F Fy /
_— Ro g - = EBR2
oho : 1,Aq - F3 @ Fy ehy : Ay HF3 B Fy
————— ax/ind
hy :1,Ap F F3 or . hy : Ay F F3 /
_° — @R
ohy : 1,41 - F3 @ Fy 1 ohy i Ay - F3 @ Fy 1
—_— ax
hy : Ag F F: : .
1i820F N hy : Ag FF3
ehy : 1, Ag - Fg3 ehy : Ag F F3

16

ax/ind

L



e Case rule ®p

ind
by :1,A5 FFg hy: Aok Fy b iAgrFg ax/in byt Ag - Fy
R ®
ohy : (1,A5), Ao - F3 ® Fy ohy : Ay, Ap - F3 ® Fy R
ax ax/ind
hy : Ag - F3 h1:1,A5FF4® N hy : Ag k- Fg hy : Ag - Fy
R ®
ehy : Ap,1,A5 - F3 ® Fy ohy : Ag, Ag - F3 ® Fy R
e Case rule W
. AL —————— ax/ind
hy :1,Ay +Fg w . hy : Ay - Fg
ohy : (1,A4),Fy - Fg ohy : Ay, IFy F Fy
e Case rule C
U ——— a/im
hy : 1, Ay, !Fp, IFp F F3 N hy i Ay, IFg, IFy - F3
ohy : (1,Ay),Fy - Fg ehy : Ay, IFy F Fy
e Case rule !L
by 1. A4 Fo - F A oo ¥/imd
1 AaF2 P N hy : Ay, Fp - F3 .
ohy : (1,Ay),!Fy - F3 ehy : Ay, Fy FFg
e Case rule &
. A ——————————— ax/ind
hy :1,Ag,F3 F Fy hy : Ag,F3 F Fy
L2 - —_— &9
ohy : (1, Ap),Fo&Fg - Fy ehy : Ag,Fo&Fg F Fy
e Case rule &11
. A ——————————— ax/ind
hy : 1,Ag,Fy - Fy hy : Ag,Fg F Fy
L1 - _— &5
ohy : (1, Ap),Fp&Fg k- Fy ehy : Ay, Fo&F3 F Fy
e Case rule ®p,
. A ——— ax/ind
by :1,Ag,Fy,F3 F Fy hy : Ag,Fog,Fg - Fy
®r, - —_— ®r
ohy : (1,A5),Fy @Fg k- Fy ehy : Ay, Fo @ Fg F Fy
e Case rule @,
ax/ind ax/ind
hy :1,A5,Fp FFy hy:1,Ap,Fg b Fy o . N, / hy : Ag,Fg - Fy /
L 5]
ehy : (1,A5),Fy ®Fg - Fy ohy : Ag,Fy B F3 F Fy L
e Case rule —oy,
ax/ind ax
Bl AgHFg MOy FabFs . ' AgFFa / hy : Ag,Fy - Fg
L —0
.hl :(1,A6>,A2,F3 —OF4)—F5 .hl;A2,A6,F3 401"4)*]"5 L
ax ax/ind
By : Ay FF3 hy:1,Aq,F4 FFp o N hy : Ag - F3 hy : Ag,Fy F Fx /
L —0
ehy : Ag, (1, Ag),F3 0Fy4 k- Fy ehy : A, Ag,F3 0Fy FFy r
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e Case rule [

2.10 Status of ®g: (Left Premise): Non invertible

e Case rule |R
e Case rule 1
e Case rule T

e Case rule &g
e Case rule —op
e Case rule ®p,
o Case rule &g,

e Caserule 1,

[ ind
by 81, A5 FFp ®F3 R hy : Ag F Fo axim
ohy :1,A7,A5 FFy @Fg ohy : 1, Ag + Fo L
———— ax/ind
by 81, A5 FF2®F3 N hy : Ay F Fy
L Pt
ohy 1 1,Aq,A5 - Fy ®F3 ohy : Aq F Fo
e Case rule ®pg
hy : Ay, A5 FFy hy:Ag,A7 FFg _— fail
R - ehy : Ay, Ag F Fo
ohy : (Ay, As), Ag, A7 - Fa ®F3
e Case rule W
—— ax/ind
by : Ay, Ag FFy QF3 o hy : Ag + Fo /
ehy : (Ay,Ag),!F5 F Fy @ F3 ohy : Ag, F5 - Fo
hy : Aq,Ag HFy @F N ax/ind
41 A1,086 FF3 QF3 w . 4 A7 FFy
ohy : (A1, Ag), F5 - Fp ® F3 ohy : Aq F Fo
e Case rule C
by i Ay, Ag, IF5, IF5 - Fo @ F ax/ind
418186 F5. 5 PPy ©@F3 N hy : Ag - Fg
ohy : (A1, Ag), F5 - Fy ® F3 ohy : Ag, IF5 F Fo
hy : Ay, Ag, IFg, IFg - Fo ® Fy AL T, /i
5. 'F5 c . 41 A1 FFy
ohy : (A1, Ag), F5 - Fp @ F3 ohy : Aq F Fo
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e Case rule 'L

—————————— ax/ind
hy : Ay, Ag,F5 - Fy ® F3 . N hy : Ag - Fo /
ohy : (A1, Ag),!F5 - Fy @ F3 ohy : Ag, F5 - Fo
. ——————— ax/ind
hy : Ay, Ag,F5 k- Fy ® Fg . N hy : Aq F Fg
ohy : (A1, Ag), IF5 FFy ®F3 ehy : Ay FFy
o Case rule &
- ind
hy : Ay, A7,Fg - Fy ®Fg ta i Ar g rE,
&1 - B N S Y

ohy : (A1, A7), F5&Fg - Fg Q@ F3 ohy : Ay, F5&Fg - Fo

———————— ax/ind
hy : Aq + Fo

hy : Ay, A7,Fg - Fy ®F3
ohy : Ay F Fo

ohy : (Aj,A7),F5&Fg - Fy ® F3

&ro -

e Case rule &11

— ax/ind
ey N hy : Ap,Fg F Fg o
ohy : A7 Fo&fFg - Fy U1

hy : Ay, Ay, F5 - Fg ® F3
ohy : (Ay, A7), F5&Fg - Fo @ F3

- ind
hy : Ay, A7,F5 FFy ®Fg o N AT ax/in
L1 _—
ohy : (A1, A7), F5&Fg - Fg @ F3 ehy : Aq - Fo
e Case rule ®p,
. —_  ax/ind
hy : Ay,A7,F5,Fg - Fo @ Fg ® N hy : Ay ,F5,Fg - Fo ®
L M5 67 T2
ohy : (Aq, A7), F5 @Fg - Fy © F3 ohy  Aqp. F5 ®@Fg FFy ¥
————— ax/ind
hy : Ay, A7, Fg5,Fg - Fy ® F3 ® N hy : Aq F Fy
L et
ohy : (A1, A7), F5 @Fg k- Fa @ Fg ohy : Aq F Fo
e Case rule @&,
ax/ind ax/ind
hy : Ay, A7, F5 FFy ®F3 by : Ay, A7,Fg - Fy QFg . hy : Ay, F5 F Fg hy : Ay, Fg - Fo
L
ohy : (A1, A7),F5 @Fg - Fy @F3 ehy : Ay, F5 P Fg - Fo
————— ax/ind
hy : Ay, A7, F5 FFy @ F3 hy : A3, Ay, Fg - Fy @Fg e . hy : Aq F Fo /
L et
ohy : (A1, A7), F5 @ Fg - Fp ® F3 ohy : Aq F Fo
e Case rule —oy,
h3:A6,A7FF4 h3:A8,A9,F5FF1 ® Fo - N X < - fail
eh3 : Ag, Ag,Fq4 —0F5y F
ohg : (Ag, A7), (Ag, Ag),Fy —o F5 F F1 ® Fo 37562804 > L
fail

hg : Ag, A7 FF4 h3 : Ag,Ag,F5 FFy ®Fy
o3 : (Ag, A7), (Ag, Ag),Fy —oF5 - Fy ® Fy

L - oh3 : Ag, Ag k- Fq

e Case rule I
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2.11 Status of ®z (Right Premise): :

e Case rule 'R

e Case rule 1

e Caserule T

e Case rule &p

e Case rule —op

o Case rule @p,

o Case rule @p,

e Caserule 1,

h4:A1,A5 |—F2 ®F3

Non invertible

——— ax/ind
N R hy : Ay F Fg

ohy :1,A1, A5 - Fy ®F3

h4:A1,A5FF2®F3

ehy : 1,A71, A5 Fy ®F3

e Case rule ®pg

hy i Ay, Ag - Fy

n : Ag, Aq b Fg

ehy : Ay FF3

N ax/ind
: Ap

1 485 Fs
ehy : 1, A5  F3

ohy : (Ay,Ap), Ag, A7 - Fy @ F3

e Case rule W

hy : Ay, Ag - Fy ®F3

ehy : (Aq,Ag),!F5 - Fo ® F3

hy : A1, Ag - Fp @ F3

ohy :

e Case rule C

hy : Aq, Ag, IF5, IF5 - Fo ® F3

(A1, Ag), IF5 + Fy ® Fg

ohy : (Ay, Ag), F5 - Fo ® F3

hy : Aq,Ag, F5, IF5 - Fy ® Fg

®R - ehy : Ag, A7 - Fg
——————— ax/ind

N by : Aq F F3

ehy : Ay F F3
A e ax/ind

N hy : Ag F F3

ohy : Ag, IF5 F Fg

————— ax/ind

. hy : Aq F Fg

ehy : Ay F F3
AL ax/ind

_ hy : Ag F Fg

ohy : (A1,Ap),F5 - F2 ® F3

ohy : Ag, IF5 - F3

20
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e Case rule 'L

hy i Ay, Ag,Fg - Fy ® F3

AL ax/ind
\L N hg : Ay FF3
ohy : (Aq,Ag), F5 - Fa ®F3 ehy : Ay F Fg
———— ax/ind
hy : Ay, Ag,F5 - Fy @ F3 . N hy : Ag - F3
ehy : (A1, Ag),!F5 FFp @ F3 oy : Ag, IFg F Fg
o Case rule &
hy : Ay, A7,Fg - Fgy ®F3 ex/1md
ohy :

P, N hy : Aq FFg3
(A1, A7), Fs&Fg - Fa @ F3 ehy : Aj - F3

hy : Ay, A7, Fg - Fy ® F3

M Ar e T/
&2 . Sk A R N YN
ohy : (Ay, A7), F5&Fg - Fy @F3 ohy : Ay, F5&Fg - F3
e Case rule &1

hy : Ay, A7,F5 - Fo @F3

AT ax/ind
©pq N hy 1 FF3
ohy : (A1, A7), F5&Fg - Fa ® F3 ehy : A F F3
—————— ax/ind
by : Ay, A7,F5 FFy ®F3 hy : Ay, F5 - F3
&ra - &1
ohy : (A1, A7), F5&Fg - Fy ® F3 ohy : Ay, F5&Fg - F3
e Case rule ®p,
. ————— ax/ind
hy : Ay, A7, F5,Fg - Fy @ F3 ® N hy : Aq F Fg
L Pt S
ohy i (A1, A7), F5 @Fg - Fa @ F3 ohy : Aq + F3
. —_  ax/ind
hy : Ay, A7,F5,Fg - Fa @ F3 ® N hy : A7, F5,Fg - F3
L ®
ohy : (Aq, A7), F5 @Fg - Fy © F3 ohy  Aqp. Fy @Fg FFg ¥
e Case rule @&,
—————— ax/ind
hy i Ay, A7, F5 FFy @ F3 hy : A3, Ay, Fg - Fy @Fg e . hy : Ay F F3 /
L 471 8
ohy : (Al,A7),F5 @FG = Fo ®F3

ehy : Ay FF3
ax/ind
hy : Ay, A7, F5 FFy ®F3 hy: Ay, A7,Fg - Fy QFg e . hy : Ay, F5 - Fg /
L
.h4:(A1,A7),F5 @ Fg - Fo ® F3

ax/ind
hy : A7,Fg + Fg

ehy : Ay, F5 @ Fg - F3
e Case rule —oy,

b3 : Ag, Ay FFy hg: Ag, Ag,Fg

FF1 ®Fp
oh3 : (Ag, Ar), (Ag, Ag),Fy —o Fp

fail
FF1 @ Fog

DAy, Ag F Fy

hg : Ag, A7 FF4 hg: Ag,Ag,F5 FFy @Fy
o7, —
eh3 : (Ag, A7), (Ag, Ag),Fy —oFg - F1 ® Fy

fail
eh3 : Ay, Ag,Fqy —0Fg F Fo

e Case rule I
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2.12 Status of W:

e Case rule 'R

e Case rule 1

e Caserule T

e Case rule &p

h3

: Non invertible
h3 :IT1,!Fy - Fy
hg 41, Wp PRy
eh3 :IY1,IFy FIFy

eh3y : A, !Fg T
:Al,!Fg}*F4 h3:A1,!F2FF5

e Case rule —op

o Case rule @p,

o Case rule ©p,

e Caserule 1,

e Case rule ®p

&R
ohs : Ay, 'Fg I Fy&Fs

h3 : Ay ,Fy,Fy - Fg

——— OR
eh3 : Aq,!Fy - Fgq —0Fp

hg : Aq,!Fy - Fy &

eh3 : Aq,!Fo - Fy @ F5 2

hg : Aq, IFy b Fy .

ohg : Aq,!Fy - Fy @ Fs 1

ho : Ay, Fq + Fg X
L

ohy : 1, Ay, Fy F Fg

hg : Ag, IFq F Fy
ohy : (Ag,!F1), A3 FFy @Fp

hg : Ag - Fg

®R

hg : Az - F4 ho: Ag,!Fy F Fg

®R
ehy : A3, Ag,!Fq - Fy ®Fy
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AT IRy

ohg

ehz : Aq F T

ax/ind

hy : Aq F Fy

hg : Aq F Fp

hg : Aq,Fy k- Fp

oh3 : A - Fu&F5

eh3 : Ay - F4q —Fp

ohg : Ay - Fy @ Fp

ehg : Ay - Fy @ Fp

h3 : Aq F Fg

h3 : Ay F Fy

ax/ind

R

ax/ind

DRy

ax/ind

DRy

——————— ax/ind
hg : Ay k- F3
T A o L
ohy : 1, Ay F F3
ax/ind

hy : Ag - Fy

hy : Ag - Fg

ohy : Az, Ag - Fy @ Fg

hg : Ag k- Fy

hy : Ag F Fx

ohy : A3, Ag - Fy @ Fg

ax/ind

R

ax

®R

ax/ind



e Case rule W

——————— ax/ind
hy : Ap, IFp = Fy w - hg : A - Fy /
ohy : (Ag, IF1), IF3 - Fy ehy : Ag, IFg F Fy
hy : Ag - Fy w N ny Ag kg
ohy : Ag,IFg - Fy ohy : Ag - Fy
e Case rule C
ho : Ag,!Fq,!F3,!F3 F F i 1 ax/ind
2 : Ag, IFy1, IF3, IFg - Fy . hp:Ap,lFg,'Fg - Fy
ehy : (Ag, !'F1),!F3 - Fy ehy : Ag, !F3 - Fy
hy : Ag, IF3,F3 - Fy N T AT
ohy : Ao, IFg F Fy eh1 a2 TR
e Case rule !|L
hg : Ag,Fg,!Fq FF ax/ind
2:45.F3, F1 b Fa o by i A5 F3 FF4
ehp : (Ag, !F1), !F3 - Fy ohy : Ag,!F3 - Fy
hy : Ag,Fg F Fy . . AT
ohy : Ao, IFg F Fy ohL A2 FFg
e Case rule &
hy : Ag,Fy,!F1 FF ax/ind
2 : Ag,Fy, Iy FF5 < . By B FabFs
L2 _—
ehy : (Ag, !F1),F3&Fy - Fy ehy : Ag,F3&Fy F Fy L2
e Case rule &1
N [ —— ax/ind
hg : Ag,F3,!Fy FF5 & N ho : Ag,F3 F Fy
L1 — 2 &
ehy : (Ag, F1), F3&Fy F Fg ohy : Ag,Fa&Fy FFy L1
e Case rule ®,
A , —_— ax/ind
hy : Ag,F3,Fyq,!Fy - Fg @ . ho : Ag,F3,Fy F Fg
L —_— ®
ehy : (Ag,!F1),F3 @ F4 - F5 ehy : Ag,F3 ® Fyq - Fg L
e Case rule @,
N | N \ ——— ax/ind —————————— ax/ind
hy : Ag,F3,!F1 FF5 hy : Ag,Fy, lFy FFp ® N hy : Ag,F3 F Fg hg : Ag,Fy F Fg
L 3}
ohp : (Ag, !F1),F3 @ Fy - F5 ohy : Ag,F3 @ Fy F Fy L
e Case rule —oy,
ax/ind ax
hy : A7,!F; FFq4 hy:Ag,F5 FFg hy : A7 F F / ho : Ag,Fg - F,
. N 2 A7 - Fy 2 A3 F5 FFg
ohy i (A7, !F1), Ag,Fy = F5 I Fg ohy - Az, Aq, Fy —o F5 - Fg L
ax ax/ind
hy : Az FFq hy:Ag,F5,lF; - Fg o . hg : Az F Fy hg : Ag,F5 F Fg /
L —o
ehy : Ag, (A7, IF1),Fy o F5 - Fg ehy - Ag, Ay, Fy —o F5 - Fg L
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e Case rule [

2.13 Status of C: : Non invertible

e Case rule 'R

o , —_— ax/ind
hg 1YL, IFy F Fy n N hg :IY1, IFy, IFy F Fy .
ohg :IT1, IFy FIFy eh3 :!T1, IFy, IFy HIFy
e Case rule 1
e Caserule T
T L, ——
eh3 : Aq,!Fg = T eh3 : Aq,!Fg,!Fg T
e Case rule &g
ax/ind ax/ind
by A1 lp b Fy by Aplp b Fy Lt dq, g i / h3 : Aq, IFo, IFy F Fp &/
ohy : Aq, IFg - Fy&Fy R TAq, IFg, ! R
3 1 'F2 I Fad&eFg ehg : Aq,!Fg, IFy - Fy&Fp
e Case rule —opg
———————— ax/ind
h3 : Ay, Fy,Fg - Fg Y . hg : Aq,Fy, Fo, IFy - Fg /
_— R —0
eh3 : Ay, !Fy = Fy —Fj ehg : Ay, IFg, IFy F Fy —0F5 R
o Case rule @p,
————————— ax/ind
e R Tt R S SO B3 i 8112, Fa P Fs /@R
eh3 : Ay, !Fy - Fy @ F5 ehg : Aq,IFy, IFg - Fy @ Fy 2
o Case rule @p,
———————— ax/ind
e R Tt . S SN B3 A1, P2, o P Fs /@R
eh3 : Ay, !Fy - Fy @ F5 ehg : Aq,IFg, IFg - Fy @ Fy 1
e Case rule 1,
—————— ax/ind
hy 1 Ay, F1 - F3 1 N hy : Ay, !Fp,!Fy F F3 i
B il S
ehy 1 1,Ay,!F; - Fg ehy : 1, Ay, Fq,Fy - F3 L
e Case rule ®p
ho : Ag,!Fy FF4 ho: Ag FF ; TN ax/ind  ——————r
21861 F4 Mt A3 FFs . by :Ag,IFy, Py Ry by Ag F Fp
ohy : (Ag, IF1), Az FFy @ F5 eny : Ag, Ag, IFq, IF F Fy ® Fp R
. . Il ax ax/ind
ho : A3 HF4 hg: Ag,!Fy F Fy © N hy : Ag F Fy hy : Ag, IF, !Fq F Fg
R ®
ehy : A3z, Ag,!F; FFq ®F5 ehs : Az, Ag,!Fq,!F] FFy QFp R

24



e Case rule W

— ax/ind
hg : Ag,IFy F Fy w N hy : Ag, IFq, IFq F Fy /
ohy : (A5, IFq), IF3 - Fy oho : Ag, IFq, IFq, IF3 - Fy
hy : Ag - Fy N A e i
ohy : Ag,IFg I Fy o s 82, s, s T
e Case rule C
hy : Ag,!Fq,!F3,!Fg3 F F ! ! ! ! ax/ind
2 : Ap, 'F1, F3, F3 4 N hg : Ag, !Fq,!Fy, !F3,!F3 F Fy
ohy : (A5, !F1),F3 F Fy ehy : Ay, IFq,IFy, IF3 - Fy
, , ax/ind
hy : Ag, !F3,!F3 F Fyq - N hy : Ao, IFg, IFg, |F3  Fy
ehy : Ag,!F3 - Fy oh; : Ao, !F3,!F3 - Fy
e Case rule !L
hg : Ag,Fg,!F1 F F, ! ! ax/ind
2:45.F3. 1P Fs 5 hy : A, F3,!Fp, Fy F Fy "
ehy : (Ag,!Fy),!F3 - Fy ehy : Ay, !Fy,!Fy,F3 = Fy
hy : Ag,F3 k- Fy L 5 —_— fail
ehy : Ag,IF3 HFy onL
e Case rule &
ax/ind
hy : Ag,Fy,Fy  Fj o N hy : Ag,Fy,!F1, F1 - Fg /
L2 &
oho ¢ (Mg, IF1), F3&Fy - Fy ohg : Mg, IFq, IFq, Fa&eFy - Fy 12
e Case rule &1
ax/ind
hy : Ag,F3,Fq - Fj @ N hy : Ag,F3, IF1, IF1 - Fg /
L1 &
ehy : (Ag, !F1),F3&Fy - F5 ehy : Ag, IFy, !Fy ,F3&F, F Fg L
e Case rule ®p,
A , ax/ind
hy : Ag,F3,Fy,!Fq - F5 ® N ho : Ag,F3,Fy,!Fq,!Fq - Fg
L ®
ohy : (Ag, F1),F3 @ F4 F F5 ohy : Ag,!Fq,!F1,F3 ® Fy - Fg L
e Case rule @y,
hy : Ag,F3,!Fq FF5 hg : Ag,Fy,Fq - Fg TN ax/ind 1Fq, ! ax/ind
2 ' Ag,F3,!F1 FF5 hp: Ag,Fy,!Fy FFg o N hg : Ag,F3,Fq, Fq F F5 hy : Ag,Fy,!F1, F1 - F5 o
ohy : (Ag,!F1),F3 @ Fy - F5 ohy : Ag,!Fq,!F1,F3 @ Fy - Fg L
e Case rule —op,
ho : Az, !Fq FF4 ho: Ag,Fg F F Fo 1 ax/ind .
2 : A7, Fy FFq hp: Ag,F5 FFg L N hy : A7, IFy,!F FFy hy : Ag, F5 - Fg o
ehy : (Ay,!F1),Ag,Fy -0 Fg F Fg ehy : Ag, Ay, !Fy,!Fq1,Fy —OFp5 I Fg L
ax ax/ind
hp : Az FF4 hy:Ag,F5,!Fy - Fg hg : Az F Fy ho : Ay, Fg, Fy, IFy F Fg /
—-or — - —or,
ehy : Ag, (Ay,!F1),Fy —0F5 F Fg eho : Az, Ay, IFy,!Fy,Fqy —F5 - Fg

25



e Case rule [

2.14 Status of |L.: : Non invertible

e Case rule 'R

hg 171, IFy - Fy ol
———————— 'R - hg : Fo,!T1 HIF
ehg 11, IFy HIFy o83 2 4

e Case rule 1

e Caserule T

- s N -
eh3 : Aq,!Fp = T eh3 : Ay, ,Fo F T
e Case rule &g
b A 1Eo - A4 1Es b ax/ind ax/ind
3 1 Ay, Fp FFy hy: Ag,lFy FFy N hg : Aq,Fy k Fy h3 : Ap,Fg k- Fy
' &p &R
oh3 : Aq, IFy - Fy&Fs ohg : Ay ,Fg - Fy&Fy
e Case rule —op
—————— ax/ind
h3 : Ay, Fy,!Fg - F5 - N h3 : Ay ,Fp,Fy - Fp /
eh3 : Aq,!Fy - Fgq —0Fp eh3 : Ay ,Fp FFy —Fpy R
o Case rule @p,
——————— ax/ind
h3 : Aq,Fp FFp Or N h3 : Ay, Fy - F5 /@
B — 5 — = OR
eh3 : Aq,!Fp - Fq @ Fp eh3 : Ay ,Fp - Fyq @ Fp 2
o Case rule ©p,
, ——— ax/ind
hg : Aq, IFg b Fy . N hg 1 Aq,Fp F Fy ®
S — = ®R
eh3 : Ay, !Fy - Fy @ Fp 1 eh3 : Aq,Fp - Fy @ Fg 1
e Caserule 1,
by A try b E E o
et L S B 5 By i AgFi by
ehy : 1, Ay,!Fq FF3 ohy : 1, Ay, Fy F F3 L
e Case rule ®p
b A 1y Al ax/ind
9+ Ag, IF1 Fq4 hgo: Aj3 Fg ® N ho : Ag,Fp F Fy ho : Ag - Fp
R
ehy : (Ag,!F1), Az F Fy ® Fg ohy : Ag,Ag,Fq - Fy ® Fs R
\ ax ax/ind
hy : Ag HFq hy:Ag,!F1 FFp ® N ho : Ag - Fy hy : Ag,Fq - F5
R ®
ehy : A3, Ag,!Fq FFy ®Fg ohy : A3, Ag,Fq FFy @ Fg R
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e Case rule W

—— ax/ind
hg : Ag,IFy F Fy w N hg : Ag,Fp - Fy /
ohy : (Ag, !Fq), F3 F Fy oho : Ag,Fqp, !Fg F Fy

hy : Ag b Fy

W = en Az, O
oy : Ay, )
ehy : Ay, IFg  Fy R

e Case rule ¢

ho : Ag, IF, IFg, IFg F Fy

—_—  ax/ind
. - hy : Ag,Fy,!F3, IF3 - Fy
ehy : (Ag, F1), F3 F Fy ehy : Ag,Fy, IFg F Fy

hy : Ao, IF3, IF3 F Fy

——— fail
oy Ag,Fa - Fs (e} - ehy : Ao, Fg - Fy
e Case rule 'L

hg : Ag,F3,!Fy - Fy

[P —— ax/ind
\L — hy : Ap,F1,F3 - Fy .
ehy : (Ag,!F1), !F3 - Fy ehy : Ag,Fq,!F3 - Fy
hy : Ag,F3 - Fy . N hy : Ag,F3 - Fy
ehy : Ao, IFg - Fy ehy : Ag,F3 F Fy
e Case rule &
————— ax/ind
ho : Ag,Fyq,!F1 FF5 ho : Ag,F1,Fq F Fp /
) &L2 - &ra
eho : (Ag,!F1),F3&Fy - Fy ohy : Ag,Fq,Fg&Fy F Fp
e Case rule &1
———————— ax/ind
ho : Ag,F3,!F1 - Fx o N hy : Ag,Fq,F3 F Fj /
ohp : (Ag,F1) Fa&eFy - Fy L1

ohy Ag . Falrs by L1
e Case rule ®,

hy : Ag,F3,Fy, !Fq - Fp

- ax/ind
ol - ho : Ag,F1,F3,Fq - Fg
ohy : (Ag, F1),F3 ® Fy F Fy

ehy : Ag,Fy,F3 ® Fy - Fg
e Case rule @y,

hy : Ag,F3,Fp - F5

—— ax/ind ——————————— ax/ind
ho : Ag,Fy,!F1  Fp ® N ho : Ag,Fq,F3 F Fp / hy : Ag,F1,Fq - Fp /
L 52}
ehy : (Ag,!F1),F3 @ Fy - F5 ehy : Ag,Fq,F3 @ Fy - Fg L
e Case rule —oy,

hg : Ay, lFq FFy hg : Ag,F5 k- Fg

hy : Ay, Fq F F ax/ind
. N 2 1 A7, Fy FFy
ehy : (A7,!F1),Ag,Fq —0Fp - Fg

ho : Ag,Fg - Fg
ehy : Az, Ay, ,F1,Fq —0Fg I Fg

hg : Ag FF4 hg: Agp,Fg,!F1 FFg

: =
—op, N hg : Ag - Fy
ohy : Ag, (Ap,!F1),Fq4 —0F5 + Fg

ax/ind
ho : Ag,Fp,F5 - Fg

L
ehy : A3z, Ay ,Fq,Fq4 ©F5 F Fg
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e Case rule [

2.15 Status of &jq:

e Case rule 'R

Non invertible

e Case rule 1

e Caserule T

ohy : Aq,Fo&Fg - T

e Case rule &g

hy : Aq,Fo&F3 FF5 hy : Aj,Fo&F3 + Fg

ohy : Ay, Fa&Fg I Fp&Fg R
e Case rule —op
hg : Aq,F5,Fo&F3 + Fg
o
ohy i Ay, Fo&Fs - Fy oFg
e Case rule ®p,
hy : Ay, Fo&F3 + Fg .
ohy : Aq,Fo&Fg - Fy & Fg 2
o Case rule @p,
hy : Aq,Fo&Fg + Fg &n
ehy : A, Fo&Fg - F5 @ Fg 1
e Caserule 1,
h3 : A, F1&Fg - Fy
e —
ohg - 1,Ag Fi&Fy FFy L
e Case rule ®p
hg : Ay, F1&Fg - F5 hg : Ay b Fg
eh3 : (A7,F1&Fp), Ay F F5 @ Fg R
h3 : Ay HF5 h3: Ay, F1&Fg F Fg
R

ehg : Ay, Ay, F1&Fg F F5 ® Fg
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—

ehy : Aq,F3 - T

————————— ax/ind
hy : Aq,F3 F Fg

hy : Aq,F3 F Fg

ohy : Aq,Fg - F5&Fg

————————————— ax/ind
hy : Aq,F3,F5 - Fg
———— ©R
ehy : Ay ,F3 - F5 —o Fg

ax/ind

hy : Aq,F3 F Fg oR
2

ohy : Al,F3 = Fg5 & Fg

——————— ax/ind
hy : Aq,F3 F Fy

— 9Rr,
ehy : Aj,F3 - F5 B Fg

— ax/ind
h3ZA5,F2 FF4

P A S S |
eng 1,75 Fo FFy T

ax/ind
hg : Ay, Fg b Fx

h3 : Ay k- Fg

oh3 : Ay, A7, Fy - F5 ® Fg

h3 : Ay - Fg h3 : Ay, Fo F Fg

oh3 : Ay, A7 ,Fo - F5 ® Fg

®R

ax/ind

®Rr

ax/ind
&R



e Case rule W

————— ax/ind
hg : Ag,Fq &Fg - Fg w . h3 : Ag,Fg - Fg /
eng : (Ag,F1&F3), IFy F F5 eh3 : Ag,Fo, IFy - Fg
e Case rule C
by A 14, 1Py Py b e S
3+ D@, 'Fy, IFg, F1 &Fg - Fy N h3 : Ag,Fg, Fy, Fy F Fp
ohg : (Ag,F1&Fs), IFy - Fy oh3 : Ag,Fo, Fy F Fg
e Case rule !L
——————— ax/ind
h3 : Ag,Fyq,F1&Fg - Fy . . h3 : Ag,Fg,Fy F Fg ,/
eh3 : (Ag,F1&Fg),!Fy F Fy eh3 : Ag,Fo,!Fy - Fy
e Case rule &5
A —————————————— ax/ind
h3 : A, Fg,F1 &Fg - Fg h3 : Ag,Fg,F5 F Fg
&9 - &ro
eh3 : (A7, Fq&Fy),Fy&Fg + Fg eh3y : Ay, Fo,Fy&F5 + Fg
——
hy : Ag,Fy - Fy © o hy : Ag,Fy + Fg
ony - Ag Fy&Fy FFy L2 eny - Ao, Fy F Fg
e Case rule &
—_  ax/ind
hg : Ay, Fy,Fq&Fy - Fg hg : Aq,Fo,Fy F F
&y N 3 AT Fa FabFg
ohg : (Aq,Fq&Fq), Fy&Fg - Fg ohy : Aq, Fo, Fa&Fy - Fg L1
hy : Ag,F3 k- Fg ——————— fail
—_— & - hy : Ag,Fy - Fy
ehy : Ao, F3&F, F Fy L1 e
e Case rule ®p,
LA ————————————— ax/ind
hg : A7, Fy,F5,F1 &Fp F Fg hg : Ay, Fg,Fy,F5 F Fg
QL - = ®r
oh3 : (A7, F1&F3),F4 ® F5 F Fg eh3 : Ay, Fy,Fq ® F5 F Fg
e Case rule @,
hy : Ay, Fy,Fq&Fg FFg hg : Ay, Fg,Fq&Fg - F, ax/ind ax/ind
387 Fa Faky R M3 A7 Fs Fikfa bR o hg : Ay, Fo,Fy - Fg hg : Ay, Fo,Fg - Fg
ohg : (A7, ,F1&Fy),Fy @ F5 - Fg eh3 : Ay ,Fo,Fy @ Fg + Fg
e Case rule —oy,
ax/ind
h3 : Ag,F1&Fp FF5 h3 : Ay, Fg - Fy o N b3 : Ag,Fg - F5 / B3 : Ay, Fg - Fr
oh3 : (Ag,F1&Fg), Ay, F5 0 Fg k- Fr oh3 : Ay, Ag,Fo,F5 —0 Fg F Fp L
ax ind
hg : Ay FF5 b3 : Ag,Fg,Fq&Fg - Fy hg i Dg Py s g s rg M/
—or, hd —or,
eh3 : Ay, (Ag,Fq&Fy),F5 —0Fg + Fy eh3 : Ay, Ag,Fo,F5 —0 Fg - Fr

e Case rule I
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2.16 Status of &;;: : Non invertible

e Case rule 'R

e Case rule 1

e Caserule T

- @+ -
ehy : Aj,Fo&F3 - T - ehy : A, Fo F T
e Case rule &g
. — ax/ind —————— ax/ind
hy : Ay ,Fp&Fg FF5 hy: Ay, ,Fp&F3 FFg © hy : Aq,Fg - Fy hy : Aq,Fg F Fg
R - &R
ohy : Aq,Fo&F3 - F5&Fg eh, : Aq,Fy - F5&Fg
e Case rule —op
. —————————————— ax/ind
hy : Aq,Fy5,Fo&Fg - Fg hy : Aq,Fg,F5 F Fg
R g —_—— —op
ehy : Aq,Fo&F3 - F5 —o Fg ehy : Ay ,Fy - F5 —0 Fg
o Case rule @p,
—— ax/ind
hy : Aq,Fo&F3 F Fg @ hy : Aq,Fg - Fg
Ro - ————————  OR,
ehy : Ay ,Fo&F3 - F5 @ Fg ehy : Aq,Fy - F5 @ Fg
o Case rule @p,
———  ax/ind
hy : Aq,Fo&F3 F F5 hy : Ay, Fg F Fy
SRy - _  ®R
ohy : Aq,Fo&Fg - Fy @ Fg ohy : Aq,Fy - F5 @ Fg ‘1
e Caserule 1,
——— ax/ind
hy : Ag,Fq&Fg F Fy h3 : Ag,Fp F Fy
R e - P Rl L S S
ehg : 1, A5, Fq&Fg - Fy ehg : 1, A5, Fq F Fy
e Case rule ®p
ax/ind
h3 : A7,F1&Fy - Fs hg : Ay b+ Fg " N hg : A7,Fq F F5 / hg : Ay - Fg
eh3 : (A7, F1&F2), Ay - F5 ® Fg oh3 : Ay, Ay, F1 - F5 ®Fg R
ax ax/ind
h3 : Ay FFg hg : Ay, Fq&Fg + Fg © N hg : Ay b+ Fg hg : Ay, Fy F Fg /
R ®
eh3 : Ay, A7, F1&Fg - F5 @ Fg eh3 : Ay, A7, F1 F F5 @ Fg R
e Case rule W
————— ax/ind
h3 : Ag,F1&Fg - Fg w o h3 : Ag,F1 F Fj /
eh3 : (Ag,Fq&Fy),!Fy + Fg eh3 : Ag,Fq,!Fq - Fp
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e Case rule C'

—————————————— ax/ind
h3 : Ag, IFy, IFy,F1 &Fg = F5 N h3 : Ag,F1,!Fy, IFqy - Fg /
eh3 : (Ag,F1&Fg),!Fy F Fy eh3 : Ag,Fq,!Fy F Fp
e Case rule !L
hg : Ag,Fy,F1&Fy F F ax/ind
3186, F4.F1&Fa FFs 5 hg : Ag,Fq,Fy b Fp '
eh3 : (Ag,F1&Fg), Fy = F5 eh3 : Ag,Fq,!Fy - Fg
e Case rule &5
A © — ax/ind
h3 : A7, F5,F1 &Fy - Fg N h3 : A7,Fp,F5 - Fg ©
L2
oh3 : (A7 ,F1&Fg), Fy&F5 = Fg eh3 : Ay ,Fp,F &F5 F Fg L2
hy : Ag,Fy F Fg —_— fail
_— & - hy : Ag,F3 - Fp
ohy : Ag, Fy&Fy - Fy L2 *h1 273 0
e Case rule &1
) — ax/ind
h3 : Ay, F4,F1&Fg b Fg © N hg : Ay,Fq,Fy b Fg ©
L1
oh3 : (A7,F1&Fg),Fq&Fg - Fg oh3 : Ay, Fy,Fy&Fg5 - Fg Lt
_ ax
hy : Ag,F3 F Fy © N hy : Ag,F3 F Fy
——— & —_—
ehy : Ao, F3&Fy + Fy ehy : Ag,F3 I Fg
e Case rule ®p,
——  ax/ind
h3 : A7, Fy,F5,F1&Fp - Fg ® . h3 : A7,Fq1,Fy,F5 - Fg /
L ®
eh3 : (A7, F1&Fp),Fy @ F5 F Fg ehy i A7, Fq.Fy ®F5 FFg -
e Case rule @,
ha : A &Fo - LA &Fo - ax/ind ax/ind
3 A7,F4,F1&Fy FFg B3 : A7, F5,F &Fy - Fg ® N hg : A7,F1,Fyg - Fg hg : A7, F1,F5 - Fg
L 52}
on3 : (A7, F1&F3),F4 ®F5 b Fg eh3 : Ay, F1,F4 OF5 F Fg £
e Case rule —oy,
ax/ind ax
h3 : Ag,F1&Fy - F5 h3 : Ay, Fg F Fp hg : Ag,Fp F Fg hg : Ay, Fg - Fp
o7, hd —or,
eh3 : (Ag,Fy&F3), Ay, F5 —0Fg - Fyp eh3 : Ay, Ag,Fy,F5 —0Fg F Fr
ax ax/ind
hgy : Ay - F5 hg: Ag,Fg,Fq&Fg F Fr » N hg : Ay - Fg hg : Ag,Fy,Fg b Fy /
L

oh3 : Ay, (Ag,Fq&Fg),F5 —0 Fg + Fy eh3 : Ay, Ag,Fq,F5 —0 Fg - Fy

e Case rule I
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2.17 Status of ®;: : Invertible

e Case rule 'R

e Case rule 1

e Caserule T

N — -
ehy : Aj,Fp @F3 - T - ehy : Aq,Fg,F3 = T
e Case rule &g
hy:Aq,Fg @Fg - Fg hy:Aq,Fgy ®F3 FF, ax/ind ax/ind
4 A1, F2 ®F3 FF; hy i Ay, Fp ®F3 FFg er N hy : Aq,Fg,F3 - Fg hy : Aq,Fg,F3 F Fg ©
ehy : A1,Fy ® F3 k- F5&Fg ohy : Ay, Fp,F3 F F5&Fg R
e Case rule —op
—_—  ax/ind
hy : Aq,F5,Fp @ F3 F Fg hy : Aq,Fg,F3,F5 - Fg
—OR g R
ehy : Aq,Fp ® F3 - F5 —0 Fg ehy : Aq,Fp,F3 + F5 —0Fg
o Case rule @p,
) —  ax/ind
byt A1, Fy ® Fg - Fg on R hy : Ap,Fy,F3 - Fg on
ohy : Ay, Fy ®F3 - Fg © Fg 2 ehy : Ay, Fy, F5 F F5 © Fg 2
o Case rule @p,
A — ax/ind
hy : Ay,Fy ®F3 - Fg ORr N hy : Aq,Fg,F3 F Fy or
ohy : Ay, Fy ®F3 - Fy @ Fg 1 ehy : Ay, Fy,F3 - Fg @ Fg 1
e Caserule 1,
hg : Ag,Fq @ Fg - F ax/ind
i85 F1®F R N by A5 FaFa Py
ehg : 1, A5,F] ®Fg - Fy ehg : 1, A5,Fq,Fy  Fy L
e Case rule ®p
-_— ax/ind —mm
hg : A7,Fq ® Fo - F5 hg : Ay bk Fg i L haibAnFmrr / hg : Ay F Fg ©
eh3 : (A7,F1 ®F2), Ay - F5 ®@Fg ehg : Ay, Ay, Fq,Fp F F5 ® Fg R
ax ax/ind
hy : Ay - F5 hg : Ay,Fq ® Fg - Fg . hg : Ay b Fg hg : Ay, Fy,Fop - Fg /
R ®
ehz : Ay, Ay, F1 ®Fy F Fy © Fg ohy Ay Ay, F1.Fa b F3 ® Fg R
e Case rule W
—_—————— ax/ind
h3 : Ag,Fy ® Fg F Fg w . h3 : Ag,Fy,Fp - Fp /
eh3 : (Ag,F1 ®Fg),Fq  F5 ehg : Ag,Fqp,Fo, Fy - Fy
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e Case rule C'

ax/ind
h3 : Ag, !Fy,!Fq,F1 ® Fp k- Fp N hg : Ag,F1,Fg, IFy, IFgy = F5 /
eh3 : (Ag,F1 ®Fp),Fy - F5 eh3 : Ag,Fqp,Fo, Fy F Fp
e Case rule !L
——  ax/ind
h3 : Ag,Fy,F1 ® Fy - F5 L N h3 : Ag,Fy,Fg,Fg - Fg
: 1
eh3 : (Ag,F1 @ Fy),!Fy F F5 eh3 : Ag,Fy,Fg,Fy F Fy
e Case rule &5
hg : Aq,F5,F1 ® Fo - F ax/ind
3 7,F5,F1 2 6 &Lz — h3:A7,F1,F2,F5FF6 &
eh3 : (A7,F1 ® Fg),Fq&F5 - Fg eh3 : A7 ,Fq,Fo,Fy&F5  Fg L2
e Case rule &1
hg : Aq,Fy,Fq @ Fg - F ax/ind
3 1 A7, Fy,Fy 2 - Fg P N h3 : A7,F1,Fg,Fyq - Fg ©
oh3 : (A7,F1 ®Fg),Fq&F5 + Fg ohg : Aq,Fp,Fa, Fa&Fy - Fg L1
e Case rule ®p,
ax/ind
hg : A7,Fq,F5,F1 @ Fg - Fg N h3 : Ay,Fq,Fg,Fy,F5 - Fg
L ®
en3 : (A7,F1 ®F3),Fqy ®Fs5 b+ Fg ohg : Aqg,F1,F0.Fy @ Fg - Fg ¥
——
hy : Ag,F3,Fy F Fy . hy : Ag,F3,Fyq F Fy
el 1 Ak LN 21720734 5
ehy : Ag,F3 ® Fy - Fy eh; : Ag,F3,Fy - Fy
e Case rule @,
P A DA ax/ind ax/ind
h3 : A7,Fy,Fy ®Fp FFg h3 : A7, F5,F1 ®Fy FFg @ - hy : Ay, Fq,Fg,Fy - Fg hg : Ag,Fq,Fg,F5 F Fg
L
eh3 : (A7,F1 @F3),Fy @ Fs5 - Fg eh3 : A7, Fy,Fp,Fy ®F5 F Fg
e Case rule —oy,
) ) _ ax/ind —m8M———
h3 : Ag,F; ® Fo - F5 h3 : Ay, Fg - Fr . 5 h3 : Ag,Fq,Fg - Fg hg : Ay, Fg - Fp
oh3 : (Ag,F1 ®F3), Ay,F5 —0Fg - Fr eh3 : Ay, Ag,Fy,Fg,F5 —0Fg F Fy L
ax ax/ind
hg i A4 FF5 b3 AsFe.Fy @Fy FFr o o hg : Ay F Fg hy : Ag,Fp,Fo,Fg - Fy /
L —0
eh3 : Ay, (Ag,F1 ®Fg),F5 —0Fg = Fr eh3 : Ay, Ag,Fy,Fop,F5 —0Fg - Fy L

e Case rule I
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2.18 Status of @

e Case rule 'R

e Case rule 1

e Caserule T

ohy : Ay,Fp §F3 - T

e Case rule &g

hy : Aq,Fy @F3 - F5 hy: Aq,Fy §Fg k- Fg

ehy : Aq,Fy @ Fg k- F5&Fg R
e Case rule —op
hy : Aq,F5,Fy @ F3 F Fg
R
ehy : Ay ,Fg @ F3 - F5 —0Fg
o Case rule @p,
hy : Aq,Fy @ F3 + Fg
@Rz
ehy : Ay ,Fp @F3 - F5 @ Fg
o Case rule @p,
h4:A1,F2 Q}F?"—Fs
EBRI
ehy : Ay, ,Fp @F3 - F5 @ Fg
e Caserule 1,
h3 : Ag,Fy; @ Fg F Fy .
ohg : 1, A5, Fy @ Fp F Fy L
e Case rule ®p
h3 : Ap,F; @ Fy FF5 h3: Ay k- Fg
eh3 : (A7,F1 @F2),Ay - F5 ®Fg B
h3 : Ay HF5 h3: Ap,Fq O Fy k- Fg
R

eh3 : Ay, A7,Fq G Fy F F5 ® Fg

e Case rule W

h3 : Ag,F1 @ Fg F Fy

oh3 : (Ag,F1 @F2),!Fq - F5
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(Left Premise): Invertible

- ehy : Ay, Fo T
——— ax/ind —————— ax/ind
N hy : Aq,Fg F Fg hy : Aq,Fy F Fg ©
ehy : Aq,Fp F F5&Fg R
———————— ax/ind
N hy : Aq,Fg,F5 F Fg
—_—— ©°R
ehy : Ay ,Fy F F5 — Fg
T ax/ind
hy 5 F F,
N 4 1,F2 FFg ®n,
ehy : Aj,Fy F F5 @ Fg
A s ax/ind
hy F. F,
N 4 1,Fa FF5 ®n,
ehy : Aj,Fy F F5 @ Fg
—————— ax/ind
N h3 : Ap,Fp F Fy

1p
ehg : 1, A5, Fy F Fy

— ax/ind —————— ax
hg : A7,Fq - Fp hg : Ay + Fg
®
eh3 : Ay, A7, Fy F F5 @ Fg "
ax/ind
N hg : Ay - Fy h3 : A7, F1 F Fg
®
ohg - Ay, Aq, Fy F Fy ® Fg R
———— ax/ind
N h3 : Ag,F1 F F5

ehg : Ag,Fq,!Fy F F5



e Case rule C'

————————————— ax/ind
hg : Ag, 'Fy, IFy,F1 @Fy - Fg . . hg : Ag,Fq, Iy, Fy - F5 /
eh3 : (Ag,F1 @ Fp), Fy FF5 eh3 : Ag,Fq,!Fy F F5
e Case rule |L
hg : Ag,Fq,F1 @ Fo - F B ax/ind
3186 Fa.F1 OF2 b Fs . h3 i Ag F1.FabFs
eng : (Ag,F1 ©F3),Fq FF5 ohg : Ag,Fq,!Fy b F5
e Case rule &1
— ax/ind
h3 : Aq,F5,F1 @ Fa - Fg o . hg : Ay, F1,Fg - Fg
oh3 : (A7, F1 ®Fp),F4&F5 F Fg L2 eh3 : Ay, Fp,F &Fg F Fg “r2
e Case rule &1
————— ax/ind
hg : A7,F4,F1 @Fy - Fg hg : A7,Fq,Fy - Fg /
&1 - &1
oh3 : (A7,F1 @ Fg), Fq&F5 + Fg eh3 : Ay, Fqp,F &F5 I Fg
o Case rule ®p,
hg : Arm Fy,Fs,Fq @ Fo - F, ax/ind
3 1 A7,F4,F5,F1 @Fy - Fg . R h3 : Ay, Fq,Fy,F5 F Fg ©
en3 : (A7,F1 ®Fp),Fqy ®Fs5 F Fg ohg : Aqg,Fp,Fs @ Fg FFg
e Case rule &,
hy : Ay,Fy,Fy @Fy - Fg hg: A, Fg,Fqp @ Fg FF ax/ind ax/ind
3 A7 F 1 ®F2 P My A7 T F1 Ot e o . hg : A7,Fq,Fq - Fg hg : Ay, Fy,F5 F Fg o
ehg : (A7,F1 @ F2),Fqg @F5 + Fg eh3 : Ay ,Fy,Fq @ F5 + Fg L
—_— ax
hy : Ag,F3 FF5 hy:Ag,Fy FFp ® N hy : Ag,F3 F Fg
ony : Ag,F3 & Fy - Fy L oh; : Ag,F3 k- Fj5
e Case rule —oy,

_— ind ——— ax
h3 : Ag,Fy @Fp FF5 h3: Ay, Fg - Fr h3 : Ag,Fq F Fy ex/1n hg : Ay, Fg F Fy
on3 : (Ag,F1 ©Fp), Ay, F5 0 Fg b Fy oh3 : Ay, Ag,F1,F5 —0Fg - Fr

ax ax/ind
hg : Ay FF5 hg:Ag,Fg,F1 @ Fy - Fr o N hg : Ay + Fp h3 : Ag,Fq,Fg - F7 /
ohg : Ay, (Ag,F1 ®Fg),F5 —0Fg F Fr eh3 : Ay, Ag,Fq,F5 —0Fg - Frp L

e Case rule I
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2.19 Status of @, (Right Premise): :

e Case rule |R
e Case rule 1
e Caserule T
ohy : Ay,Fp §F3 - T
e Case rule &g
hy : Aq,Fo @Fg - F5 hy:Aq,Fp @Fg - Fg
ehy : Aq,Fy @ Fg k- F5&Fg R
e Case rule —op
h4:A1,F5,F2$F3FF6
R
ehy : Ay ,Fg @ F3 - F5 —0Fg
o Case rule @p,
hy : Aq,Fg @ Fg - Fg
@Rz
ehy : Ay ,Fp @F3 - F5 @ Fg
o Case rule @p,
h4:A1,F2 Q}F?"—Fs
EBRI
ehy : Ay, ,Fp @F3 - F5 @ Fg
e Caserule 1,
h3 : Ag,Fy @ Fg F Fy
1r
ohg : 1, A5, Fy @ Fp F Fy
e Case rule ®p
h3 : Ag,F; @ Fy FF5 h3: Ay k- Fg ©
oh3 : (A7,F1 ©Fz), Ay FF5 @Fg "
h3 : Ay FF5 h3:Ag,F; @Fy - Fg
®Rr

oh3 : Ay, A7,F1 BF - F5 ® Fg

e Case rule W

h3 : Ag,Fq @ Fg F Fg

oh3 : (Ag,F1 @ F2),!Fy - F5
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Invertible

- ehy : Ay, F3 - T

— ax/ind ———————— ax/ind
N hy : Aq,F3 F Fp hyg : Ay, F3 F Fg

&R
ohy : Aq,Fg b F5&Fg

———————— ax/ind

hy : Aq,F3,F5 F Fg
—_——— op
ehy : Ay,F3 - F5 —o Fg

————————— ax/ind
hy : Aq,F3 + Fg

_ ©®R
ehy : Aq,F3  F5 @ Fg 2

——————— ax/ind
hy : Aq,F3 F Fp

_  ®R
ohy : Aq,F3 F F5 @ Fg 1

————————— ax/ind
hg : A5, Fg F Fy 1
=02 % g

eh3 : 1, Ag,Fp - Fy

= ax/ind =
N h3 : Ag,Fg - Fy h3 : Ay - Fg

oh3 : Ay, Ay, Foy - F5 ® Fg

ax/ind
N P hg : A7,Fg F Fg

®Rr
eh3 : Ay, A7, Fy - F5 ® Fg

———————— ax/ind
hg : Ag,Fg + Fy

eh3 : Ag,Fo, IFy - Fy



e Case rule C'

————————————— ax/ind
h3 : Ag, !Fyq,!Fyq,F1 @ Fy - Fg o _ hg : Ag,Fg,!Fy,!Fy - Fy /
oh3 : (Ag,F1 ©F),!Fy F F5 eh3 : Ag,Fo, Fy - F5
e Case rule !L
hg : Ag,F4,Fq1 @ Fy FF ax/ind
3186 F4.F1 OF2 b Fs . h3 i Ag P F4FFs
eng : (Ag,F1 ©F3),!Fq b F5 ehy : Ag,Fy, IFy - Fg
e Case rule &5
. —  ax/ind
h3 : A7,F5,F1 @ Fo I Fg © N hg : A7, ,Fo,F5 - Fg
L2 &
eh3 : (Ay,Fq @ Fg),F &F5 + Fg eh3 : Ay, Fo,Fy&F5 + Fg L2
e Case rule &1
hg : Ap,F4q,Fq @ Fg - F ax/ind
3t 7oF4,F1 2 6 &Ll N hs:A7,F2,F4FFG ©
eh3 : (A7,F1 @ Fg), Fy&F5 - Fg ohg : Aq, Fo, Fa&Fs FFg L1
e Case rule ®p,
hg : A F4,F5,F1 & Fg FF ax/ind
3 A7,Fq,F5,F1 @F - Fg . . hg : Ay, Fg,Fy,Fs5 - Fg 5
eh3 : (A7,Fy] ©®Fy),Fy @F5 + Fg eh3 : Ay, Fp,Fy @ Fg - Fg L
e Case rule &,
hy : Ay, Fy,F1 ®Fg - Fg hy : Aq,Fg,Fq @ Fo F F, ax/ind ax/ind
3 AT F4F1®F PR Rt A7, 75 1 OF2 PR o 5 h3 : Ag,Fg,Fy - Fg hg : Ay, Fo,F5 F Fg o
'h3:(A7,F1 GBFQ),F4@F5FF6 .h3:A7,F2,F4 ®F5FF6 L
——
hy : Ag,F3 FF5 hy:Ag,Fy FFp ® N hy : Ag,Fy F Fy
ohy : Ag,F3 @ Fy - Fp L oh] : Ag,Fy  Fgy
e Case rule —oy,
ind ax
hy : Ag,Fp ®Fy - F5 hg : Ay, Fg F Fr t oAb /M AL et
—or, d o7,
eh3 : (Ag,Fq1 ®Fg), Ay, F5 —0Fg - Frp eh3 : Ay, Ag,Fo,F5 —0 Fg - Fr
ax ax/ind
hg : Ay - F5 hg: Ag,Fg,F1 @ Fg - Fr hg : Ay - Fg hg : Ag,Fy,Fg - Fp /
L - L
ohg : Ay, (Ag,F1 ®Fg),F5 0 Fg F Fr eh3 : Ay, Ag,Fg,F5 —o Fg F Fr

e Case rule I
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2.20 Status of —o;: (Left Premise): Non invertible

e Case rule |R
e Case rule 1p

e Caserule T

T N —_— fail
ehg : Ay, Ap,F3 —0Fy - T i Ap FFg
e Case rule &g
—————— ax/ind
hs : Ay, Ag,F3 0F4 FFg hy: Ay, Ag,F3 —0Fy F Fy © N s i Aq - Fa /
R P81 F3
ohs : Aq, Ay, F3 —0Fy F Fg&Fy ehy : Aq - Fg
e Case rule —opg
—————— ax/ind
by A1, A0 Fg Py OF4 FFr N hs : Ap F Fg
R /173
ohs : Ay, Ay, F3 -0Fy - Fg 0 Fyp ehs : Aj - F3
o Case rule @p,
———————— ax/ind
hg : Ay, Ag,F3 —0Fy F Fy on N hg : Aq F F3
ohg : Ay, Ay, Fg o Fy F Fg & Fy 2 ohg : Aq - Fg
e Case rule ©p,
— ax/ind
hg : Ay, Ao, F3 0 Fy - Fg & o hs : Ay F Fg
ehg : Ay, Ao, Fg 0 Fy F Fg @ Fr 1 ohg : Ay F Fg
e Caserule 1,
————— ax/ind
hy : Aq,Ag,Fy —0F3 - F5 N _ hy : Ag - Fg
L _2 762
ehy :1,Aq,Ag,Fy —0F3 F Fy ehy :1,Ag + Fo L
————— ax/ind
by : 81,86, F2 ©F3FFs N hy : Aq F Fo /
L et TP
ehy :1,Aq,Ag,Fp —0F3 F Fy ehy : Aq F Fy
e Case rule ®p
h3:A5,A7,F1 40F2 FF4 hS:As,AgFFS N fail
hg : (Ag, Am,F Fo), Ag, Ag F F F R b3 Be. As L
eh3 : (Ag,A7,F1 —©0F2),Ag,Ag 4 @F5
h3:A6,A7)—F4 hS:A81A97F1 —OFz'—FS N fail
®Rr eh3 : Ag, Ag F Fq

eh3 : (Ag,A7),Ag,Ag,F1 -0Fy - Fyq ®Fp

38



e Case rule W

e Case rule C'

e Case rule 'L

e Case rule &

e Case rule &11

e Case rule ®p,

hy : Ay, Ay, Fg —0Fg F F AL o ax/inmd
41 481,4A7,F 3 - Fe w 5 hy : Ay - Fg
ehy : (Ay, A7, Fp 0 F3),!F5 - Fg ohy : Ay, IF5 - Fy
B AqL A = —— . ax/ind
4 A1, A7,F3 0F3 FFg N hy : Aq F Fo
ehy : (Aq,A7,Fy —F3),!F5 - Fg ohy : Aq F Fo
hy : Aq, Ay, IF5, IF5, F Fg F F ax/ind
4 : Ay, A7, IF5, IF5,Fp 0 F3 - Fg . hy : Ay F Fg
ohy : (Ay, A7, Fy —0F3),!F5 I Fg ehy : Ay, IF5 F Fq
S A An IEs 1 . ——— - ax/ind
hy : &g, A7, !F5, IF5,Fp 0 F3 I Fg N byt Aq - Fo
ehy : (Aq,Ay,Fy —F3),!F5 I Fg ehy : Aq + Fg
—————— ax/ind
hy : Ay, A7, F5,F3 ©F3 FFg o N hy : A7 F Fo
ehy : (A1, A7, Fg —0F3),!F5 - Fg ehy : Ay, IF5 I Fo
———————— ax/ind
hy : Ay, A7,F5,F3 0F3 - Fg . N hy : Ay F Fy
ehy : (A, A7, Fy —0F3),!F5 - Fg ohy : Aq - Fy
——— ax/ind
hy : Ay, Ag,Fg,Fp ©F3 - Fy < _ hy : Ag,Fg F Fo
L2 — &
eny : (A1, Ag,Fy —0F3),F5&Fg F Fy on, - Ag, Fg&Fg - Fy 12
———————— ax/ind
hy : Ay, Ag,Fg,Fp ©0F3 FFy © N hy : Aq F Fo
L2 _
oy : (Ay, Ag,Fp —0F3),F5&Fg - Fy ohy : Aq F Fy
— ax/ind
hy : Ay, Ag,F5,Fp ©0F3 F Fy < _ hy : Ag,F5 F Fg
L1 —_— > &
eny : (A1, Ag,Fy —0F3),F5&Fg F Fy ony - Ag, Fg&Fg - Fy L1
—————— ax/ind
by : Ay, Ag,F5,Fp 0F3 FFy © N hy : Aq F Fo
L1 _
ehy : (Aq,Ag,Fg —0F3),F5&Fg + Fry ehy : Aq F Fy
C A1 A —_  ax/ind
hy : Ay, Ag,F5,Fg,Fg ©F3 - Fy ® N hy : Ag,F5,Fg F Fo ©
L 4787576 "2
ohy : (Ay,Ag,Fy ©F3),F5 ® Fg k- Fr ony : Ag.Fy ®Fg FFy ¥
. - ———————— ax/ind
hy : Ay, Ag,F5,Fg,Fp 0 F3 F Fy ® N hy : Ay F Fg
L 47y 2
ehy : (Ay, Ag,Fy —0F3),F5 ® Fg I Fy ohy : Aq F Fo
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e Case rule @,

—————— ax/ind ———— ax/ind
by : Ay, Ag,F5,Fp 0F3 - F7 hy: Ay, Ag,Fg,Fy ©F3 FFy ® N hy : Ag,F5 F Fg / hy : Ag,Fg F Fg /
L
ohy : (Ay,Ag,Fp 0F3),F5 @ Fg F Fr ehy : Ag,F5 @ Fg - Fo
- ind
hy : Ay, Ag,F5,Fy —0Fg - F7; hy:Aq,Ag,Fg,Fy —0F3 F Fr ® N ha AL ax/in
L M1 72
eny : (Ay, Ag,Fy —0F3),F5 @ Fg - Fy ohy : Ay F Fo
e Case rule —oy,
h3 : Ay, Ag,F] 0Fy FF4 h3:Ag,Aqg,F5 F Fg fail
oL - eh3 : Ay, Ag,Fy —0Fg k- Fq
eh3 : (A7, Ag,F1 —0F3),(Ag,A1g),Fq o F5 F Fg
hy : Ay, Ag FF4 h3:Ag,Ajg,F5,F] —Fg F Fg fail
oL - eh3 : Ay, Ag,Fy —0Fg k- Fq
eh3 : (A7, Ag), (Ag,A1p9,F1 0 Fgy),F4 —0F5 + Fg
hg : A7, Ag,F; 0Fp FFyq hz:Ag,Aj0,F5 - Fg _ fail
oL - eh3 : Ay, Ag - Fq

oh3 : (A7, Ag,F1 —0F3), (Ag,Aqg),Fq o F5 F Fg

hg : A7,Ag FFqy h3:Ag,Ay09,F5,F1 ©OFy F Fg _  fail
oL - eh3 : Ay, Ag - Fq

eh3 : (A7, Ag), (Ag,A1p9,F1 ©0Fgy),Fq4 —0F5 + Fg

hy : Ag,Ag FFa hy : A7, Ag,F3 - Fy _  fail
L - ohy : Ay, Ay k- Fy

oh; : (Ag,Ag), (A7,Ag),Fo 0F3 F Fy

e Case rule [

: Non invertible

2.21 Status of —o; (Right Premise)

e Case rule 'R
e Case rule 1p

e Caserule T

T —
ehs : Ay, Ag,F3 -0Fy - T ehs : Ag,Fy = T
o Case rule &g
NN - AL A - ax/ind ax/ind
5 ' A1, 4A2,F3 0Fy FFg hs:Ay,A3,F3 0Fy FFr © N hs : Ag,Fy + Fg hs : Ag,Fy F Fy o
R
ehg : A, Ao, F3 —0Fy - Fg&Fr ohs : Ao, Fy - Fg&Fyp R
e Case rule —op
—  ax/ind
hs : Aq,Ag,Fg,F3 —0Fyq - Fr & . hg : Ag,Fy,Fg - Fp
R — 0
ehs : Ay, Ay, F3 0F4 - Fg —0F7 ehs : Ag,Fy - Fg —Fyp R
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o Case rule @pg,

o Case rule ®p,

e Case rule 1,

e Case rule ®p

e Case rule W

e Case rule ¢

e Case rule 'L

ax/ind

hy : Ay,Ag,F3 -0Fy - Fp ®

hy : Ag,Fy - Fy

SRy - ——— @R,
ehs : Ay, Ay, F3 —0Fy + Fg & Fy ehs : Ay, Fy - Fg @ Fy

o ax/ind

hy F F,

SR, - B 72 6 gp,
ohg : Ao, Fy - Fg @ Fy

hy : Ay,Ap,F3 0Fy - Fg

ohs : Ay, Ag,F3 -0Fy - Fg @ Fr

————————— ax/ind
hy : Ay, Ag,Fy 0 F3 F Fg 1 N hy : Aq,F3 + Fp /
r e S
ehy :1,Aq,Aq,Fy —0F3 F Fy ehy : Ay,F3 - Fg
———— ax/ind
hy : Ay, Ag,Fy —0F3 - Fg hy : Ag,F3 F Fx
1r - )

ehy :1,Aq,Aqg,Fg —0F3 - F5 ehy : 1, Ag,F3 + Fg

h3 : Ag,Ay,Fq —0Fy FF4 hy:Ag,Ag F Fy

A7,Dg,Fo FFy ®F
oh3 : (Ag, A7,F1 —©F2),Ag, Ag k- Fy Q@ Fp TR0 P2 MR O

h3 : Ag, A7 FF4 h3:Ag,Ag,F] ©0Fy Fp

: Aw,Ag,Fo FFy @F
oh3 : (Ag, A7), Ag, Ag,F1 —0Fy kFy ®Fp AR 49

— ax/ind
hy i Ay, Ay, Fy ©0F3 FFg = hy : Aq,F3 - Fg /
ohy : (Ay, A7, Fy —0F3),!F5 I Fg ehy : Aq,F3 F Fg
hy : Aq,Aq,Fy —0Fg F F, ax/ind
41 A1, A7, Fp 3 - Fg 5 hy : Ap,F3 F Fg
ehy : (Ay, A7, Fy —0F3),!F5 I Fg ehy : Ay, F3,!F5 I Fg
hy : Ay, Ay, IF5, IFg, F Fg F F ax/ind
4 Ay, A7, IF5, IF5,Fp 0 F3 - Fg = hy : Aq,F3 - Fg
ohy : (A, A7,Fy —©F3),!F5 - Fg ehy : Aq,F3 - Fg
hy : Ay, Ay, IF5, IF5, F Fg F F ax/ind
4 ' A1, A7, F5, IF5,Fy 0 F3 F Fg R hy : Ap,F3 F Fg
ehy : (Ay, A7, Fy 0 F3),!F5 I Fg ehy : A7, F3,!F5 - Fg
. — ax/ind
by : Ay, A7,F5,Fp ©0F3 I Fg , = hy : Aq,F3 - Fg
ehy : (Aq, A7, Fy —0Fg),!F5 - Fg ehy : Aq,F3 - Fg
hy : Aq, Ay, F5,Fy —0 Fg F F ax/ind
41 A1, A7,F5,Fp 3t 5 hy : Ay, F3 F Fg

ohy : (Ay, A7, Fy —0F3),!F5 I Fg ehy : A7, F3,!F5 k- Fg

41

fail

fail



e Case rule &1

e Case rule &1

e Case rule ®y,

e Case rule @y,

hy : Ay, Ag,F5,Fp 0 F3 - Fr

— ax/ind
hy : Ay, Ag,Fg,Fp ©0F3 I Fy P - hy : Ay ,F3 - Fp /
ohy : (Ay, Ag,Fy —0F3),F5&Fg k- Fr ehy : Ay,F3 - Fp
. —————— ax/ind
hy : Ay, Ag,Fg,Fp 0 F3 I Fy hy : Ag,F3,Fg F Fr
&ro - &0
eny : (A1, Ag,Fp —F3),F5&F¢ - Fr ohy : Ag,Fg,Fy&Fg F Fr
hy : Ay, Ag,F5,Fp o F3 FF ax/ind
41 A1, Ag,Fs5,Fo 3 - Fr ey N hy : Ay ,F3 F Fy
ohy : (Ay, Ag,Fy —0F3),F5&Fg k- Fr ehy : Aq,F3 - Fp
. ————— ax/ind
hy : Ay, Ag,F5,Fp 0 F3 I Fy hy : Ag,F3,F5 F Fy
&ra - &1
eny : (A1, Ag,Fp —F3),F5&Fg - Fy ohy : Ag,Fg,Fy&Fg + Fr
hy : Ay, Ag,F5,Fg,Fg 0 F3 - F ax/ind
4 A1, A, F5,Fg, F ERa A - hy : Ay, F3 F Fy
ohy : (Ay,Ag,Fp —©F3),F5 ®Fg - Fy ehy : Aq,F3 - Fy
. ——— ax/ind
hy : Ay, Ag,F5,Fg,Fp ©0F3 I Fy hy : Ag,F3,F5,Fg - Fy
L - ®r
ehy : (Aq,Ag,Fy —0F3),F5 ® Fg - Fy ehy : Ag,F3,F5 @ Fg F Fr

hy : Ay, Ag,F5,Fp 0 F3 FF7 hy: Ay, Ag,Fg,Fy —0Fg3 F Fy

DL g
ehy : (A7, Ag,Fg —0F3),F5 @ Fg F Fr

hy : Ay, Ag,Fg,Fp 0 F3 - Fr

@r g

by : Ag,Fg,F5 F Fr

———————— ax/ind
hy : Aq,F3 - Fp

ohy : Aq,F3 - Fy

ax/ind ax/ind

by : Ag,Fg,Fg - Fr

ohy : (Al,Ag,Fz ~0F3),F5 @ Fg = F7

e Case rule —oy,

o Case rule I

hg : A7, Ag,F; 0 Fg FF4 h3g:Ag,Aqg,F5 - Fg

ehy : Ag,F3,F5 @ Fg - Fp

L

————————————— fail
oL - eh3 : Ag, Aqg,Fy F F
oh3 : (A7, Ag,F1 —0F3),(Ag, A1g),Fqy —0F5 I Fg 3 128,210,727 76
h3 : A7, Ag - F4 h3: Ag,Aqqg,F5,F1 —0Fg - Fg . R — o1
L oh3 : . ,Fo FF
eh3 : (A7, Ag), (Ag,A1g,F1 —0Fy),Fq —F5 - Fg 3 8, 4A10,F2 F Fg
h3 : Ay, Ag,F] —0Fy FF4 h3: Ag, Ay, F5 F Fg 3 N — - fail
L oh3 : . ,Fo,F4 —0 F5 I Fg
eh3 : (A7, Ag,F1 —0F3),(Ag, A1), Fy —0Fg - Fg 3 8 10: 2,54 5 6
h3 : Ay, Ag FF4 h3:Ag,Ajg,F5,F] —0Fy F Fg N — . i
hg y L ,Fo,F Fg Fg
ehg : (A7, Ag), (Ag,Aqg,Fq = Fg),Fq —Fg k- Fg L *h3 8>210-F2,F4 0 F5 " Fg
hq :AS,AGFF2 hl:A7,A8,F3FF4 fail
-0 - ehy : Ag, Ag,F3 - Fy
oh; : (Ag,Ag), (A7,Ag),Fp —0F3 F Fy
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2.22 Status of I:

Invertible

Case rule 'R

Case rule 1

Caserule T

Case rule &g

Case rule —op

Case rule ®p,

Case rule ®g,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®j,

Case rule &,

Case rule —oy,

Case rule I

ohy : p(ng) k p(n2) !
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3 Identity-Expansion

f:TFTT
—:Fo FFy 18 R —:F1FF, 18 n
72F0FF0@F1 ! 75F1FF0@F1 @L2
—ZF()@Fll_Fo@Fl
72F0FF0 TH 72F1FF1£§
— Fo,Fg oF1 F Fy L
—OR
—ZFQ—OF]_l_Fo—OF]_
—IFO}_FO TH —ZF1|_F1 (:;H
— i Fo,F1 FFg®F R
— Fy®F FFy®F "
—ZF()'_FO IH& —2F1|_F1 IH&
— Fo&F1 FFy ' — i Fo&F FFy &“
- Fo&Fl F Fo&Fl R
—1
—:*l—llR
—1F1 "
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4 Weakening

Case(s)

Case(s)

Case(s)

Case(s)

Case(s)

rule 'R

rule 15
rule T
rule &g
rule —og
rule &g,
rule g,

rule 1,

rule ®p

rule W

rule C

rule 'L

rule &,Lg

rule &1

on bang: I' F!I" implies ' - F.

hy T2+ F3

ohy :!T2 FIFg

ho : Ag FIFy
ohy i 1, Ag FIFy

hy i Ag FIFp

2731w
ohy : Ag, IFy HIFq

ho : Ag, IFy, IFy FIFy

ehg : Ag, IFy FIFy

hg : Ag,Fy FIFy

— = L
ehg : Ag, IFy FIFy
hy : Ag,F5 FIFy o
ohy : Ag, Fa&Fg FIFp L2
ho i Ag,Fy FIFy
&1

ohy : Ag,F &F5 FIFq

45

ohy : Ag, IFy - Fy

—_— ax
ny :IT2 F Fg
2y
eh :!YT2 - Fg

— ax
hy : Ag FIFp
hg : Ag - Fy

= ° - 1
eho : 1, A3 - Fyp L

-
hg : Ag FIFp
hy : Ag b+ Fqp
ohy : Ag, IFy F Fq

—_— ax
ho : Ag, IFy, IFy FIFp

hg : Ag,IFy, Fy - Fq
ehy : Ag,IFy - Fp

o r———
hg : Ag,Fy HIFy
————— m
hg : Ag,Fy + Fy

hy : Az, F5 FIFy
hy : Ag,F5 F Fp

'L

ax

IH

ohy : Ag,Fy&F5 - Fq

—_
ho : Ag,Fy FIFq

hg : Az, Fy - Fq

IH

ohy : Ag,F &F5 - Fq

IH

&r2

L1



e Case(s) rule ®p,

e Case(s) rule @,

e Case(s) rule —op,

e Case(s) rule T

hg : A Fy4,Fg FIF
hy : Ag,Fy,F5 FIFp 27737475 T
_— ® —+ ho : A F4,F5 H F
ohy i Ag,Fy @Fp FIFg 2:8gFafp bR
ehy : Ag,Fy @ Fg F Fq

ax ax
ho : Ag,Fy HIF ho : Ag,Fg FIF
hg : Ag,F4 FIFy  hg : Ag,F5 FIFq 2787471 227785 T
D - ho : Ag,Fq F F ho : Ag,F5 - F
ohy : Ag,Fy @ Fg FIFL L 2 3,Fa FFy 2 3:F5 1 oL
ehy : Ag,Fy @ Fg F Fp

Ry : Ay, Fg FIFq
hy : Ag - F5 ho : Ay, Fg FIFq ax 1
—or - ho : Ag + Fy ho : Ay, Fg F Fp

ohgy : Az, Ay, Fg —oFg FIFy

ehy : Az, Ay, F5 —0Fg + Fqp
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5 Cut-Elimination

5.1 Status of |R: 0K

e Case rule 'R

hy T2 - Fs Bo T4 P FFr
oh, IT2 FIF5 ' ehg T4, Fs FIF;
— T2, 174 FIF, Cut
—
ony 2 ms Y e s F o, 2
—Ta AR R heut
~ T2, 174 FIF,
e Case rule 1
e Caserule T
hy :!IT2 F F5
ohy T2 1Fs T ehg i A FaE T |
Y2, AL T Cut
—
T2 AT |
e Case rule &g
BidT2EFs o ho A lFs EFr ho A, IFs b Fs A
eh; :IT2 HIFs ohg : Ay, !F5 F Fr&Fg
— T2, Ay - Fr&Fg
—
ony 12 Y AL s Y e e Y b An i FEs Y
hCut Z T2, A, - Fa hCut

— T2, A, - Fr
R

— T2, Ay - Fr&Fg

e Case rule —op

hy :IT2 F Fy hg : Ay, F7,!F5 - Fg
o
ehy [IT2 FIF5 ' ehg: A4, F5 - F7 —o Fg . B
t
— Y2, A, F Fy —oFg v
—
W W
oh; :IT2 HIF; ax/ hg : A4, F7,!F5 F Fg ax/
hCut
— T2, Ay, F7 - Fg b
—OR
— T2, A, F F7 - Fg
o Case rule @p,
hy T2+ F5 he : Ay, !F5 F Fg
! R.
oh; :IT2 HIF5 ohg : Ay, IF5 - Fr @ Fg 2
t
— T2, A, - Fr @ Fg v
—
W W
on T2 rEs Y LTAL s - ;’é/
t
— T2, A, - Fg v
Ra

— Y2, Ay +F; &Fg

o Case rule @p,
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hy :IT2 + F5 he : Ay, F5 F Fr
eh; :IT2 HIF5 ohg : Ay, !F5 - F7 ©Fsg

~ Y2, A, F Fr O Fs
—
W W
ony T2 rm Y TAL E EFy ;’C‘/
t
— Y2, AL+ F, v

— Y2, Ay - F; &Fg

DR,

Cut

Ry
e Case rule 1,

hy :!T2 - Fy hs : A7, !F4 - Fg
oh; :IT2 HIF, ehs : (1,A7),!Fy - Fg
— 72,1, Ay F Fg
—

W W
on T2 i Y T AL E R,
hCut

—:1,!T2, A7 - Fg

1

Cut

e Case rule ®pg

hy T2+ Fy , hs : Ag,!F4 FF7 hs: Agk Fg
oh; T2 HIF, ohs : (Ag,Ag),!Fs F F7 ® Fg
— 172, Ag,Ag - F7 @ Fg
—

W W
on, T2 rE, Y Agm RE
hCut ax/W

— 72, Ag + Fr —: Ag FFg
— T2, Ag, Ag - F7 ® Fg

R

Cut

R

hy Y2+ Fy hs : Ag FF7 hs: Ag,!Fs FFg
oh, Y2 FIF, ohi; : (Ag, Ag), F4 - Fr ® Fs

— 72, Ag,Ag F F7 ® Fg
—

Or

Cut

P
P orE, Y b Ao FaF s zz/

—_— t

—:Ag - Fr ax — Y2, Ag F Fg u

— 72, Ag,Ag - F7 ® Fg

R
o Case rule W

hy Y2+ Fy hs : Ag,!Fy - Fr7
oh IT2F1Fs T eng : (As, IFg), IFa - Fr
— 172, Ag, IFg - Fr
-

ax/W ax/W
eh; :IT2 HIFy hs : Ag, !Fy,!Fg - Fr hCut
u

ZIT2, Ag, IFg - Fr

Cut

h; T2 Fg hy : As FFr
ehy :IT2 FIFg ~ oh, : A, !Fg - Fr
—:IT2, A5 - Fr

—

— T2, A5 I Fr

Cut

ax/W
e Case rule C'

hy :IT2 - Fy hs : Ag, !Fy4,!Fg, !Fg - Fr
ehy 12 FIF, ' ‘ehs : (Ag, IFg), F4 I Fy
— 172, Ag, !Fg + Fr
—
P N N
172, Ag, IFg, IFg F Fr hCut
Z T2, Ag, IFg - Fr

Cut
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hy : As, IFg, IFg - Fr

hy T2+ Fg
oh; :!T2 FIFg eh, : Aj,!Fg - Fr
Cut
— 72, A5 - Fr
—
W W
on, 112 1R Y R As Fg. Fo F o az/
t
— T2, As - Fy meu

e Case rule 'L

hs : Ag,Fg,!Fq - F7

hy :!IT2FFy
ohy T2 FIF, ehs : (Ag, IFg), IFy - Fr
Cut
— T2, Ag, 'Fg F Fr v
—
W W
oy 2 F Y  AsFe Fa b Er 2
hCut

— T2, Ag, Fg I Fr
—1T2, A, IFg F Fr

hy T2+ Fg

'L

hy : As,Fg - Fr
IL

oh; :!T2 FIFg

eh, : Aj,!Fg + Fr
Cut

— Y2, A5 - Fr
—

T2 M

ax/W

— : Ap,Fg - Fr
sCut

— 72, A5 - Fr

o Case rule &9

hy :!IT2FFy

hs : Ag,F7,|Fy F Fg

oh; :!T2 FIF,

ohs : (Ag, FG&F7), IF4 - Fg

—:1T2, Ag,Fe&F7 - Fg
—

ax/W

ax/W

ohy T2 FIF,

hs : Ag,F7,F4 F Fg
hCut

—IT2, Ay, Fr F Fs

&2

Z T2, Ay, Fo&F7 | Fg

o Case rule &1,1

hy :(IT2F Fy

hs : Ag,Fg,!Fq - Fg

oh; :!T2 FIF,

ehs : (AQ,F5&F7), IF4 F Fg

— 7T

2, Ag,Fg&F7 I Fg
—

oh; :IT2 HIFy

W
N Ny FolFa F Fs 2/

IT2, Ay, Fo I Fs
&r1

— T2, Ao, Fo&F7 F Fg

e Case rule ®p,

hy :(IT2FFy

hs : Ag,Fg,F7,!Fq - Fg

ehy 172 FIF,

ohs : (Ag,Fg ® F7),!Fa F Fg

— 72, Ag,Fg @ F7r - Fg
-

ehy :!T2 HIF,

W
ax/ hs : Ag,Fg,F7,!Fy - Fg

Y2,Ag,F¢,F7 - Fg
QL

— T2, Ag,Fs  F7 - Fg

e Case rule ®,

L2

Cut

&1,
Cut

W

hCut

1

L
Cut

ax/W
hCut
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hy :IT2 - Fy \ hs : Ag,Fe,!F4s FFg hs: Ag,F7,!Fy - Fg

on;, T2r0F, B oh; : (Ao, Fo @ Fr), IF4 F Fg B
Cut
— Y2, Ag,Fg B F7 - Fg v
—
W W W W
ony 112 FE, Y S Ay Fo IFs F Fa az/ ony 1120 1F, Y h Ay Fa IFa F az/
hCut hCut
— 172, Ag,Fg I Fg v — Y2, Ag,F7 F Fg v
— 172, Ay, Fg @ Fy | Fg E
e Case rule —oy,
hy T2 - Fy hs : Ajo,!F4 FF7 hs: Ag,Fg - Fg &
ey T2 FIF, ' ehs: (Ag, Ao, Fr oFg),[Fy FFg  ©
Cut
— 172, Ag,A19,F7 —0Fg - Fg "
—
W W
on, 120 F, Y S AL A Fy i’c‘/ p
¢ -
— T2, Ao F Fr W T A FgFFo o
s
Z072, Ao, Ag, Fr —o Fg - Fo L
hy Y2 F Fy hs : Ag = F7 hs: Ajo,Fg,!Fa - Fo .
ey IT2FIF;, ' ehs: (Ag,Aqo,Fr oFs),[Fs -FFo  ©
Cut
— 172, Ag, Ao, Fr —o Fg I Fo v
—
_ ax/l ————————— ax/u
PR o rEs Y b Arg Fe Rl F g 2
—_—— ax/W hCut
Ak F, X — 172, Ao, Fs - Fo U
-
— 172, Ay, Ag,F7 0 Fg - Fg ‘
e Case rule I
5.2 Status of 15: OK
e Case rule 'R
e Case rule 1
e Case rule T
1
o xr 1 R ey iAgirT |
A E T Cut
—
AT |
e Case rule &g
1 hy:1,A2FF4 hg:1,AsFFp
eh; : x 1 R oh3 : Ay, 1+ Fu&F5 c R
t
%, Ao F Fa&eFs v
—
—_—— ax/u W W W
-hl:*FlaX/ hs : 1, A HFy iz/ ahlz*klaX/ hs :1,As HF;5 :2/
t t
—: A FFy v *:A2FF5& "
— . Ao b F4&Fs B

e Case rule —op
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hz : 1, Az,F4 F Fs

1gr R
ohy :xF 1 eh3 : Ay, 1+ F4 —oF;5
Cut
—: %, Ao FFq4 —oF;5
—
1 W
eh; : x 1 R h3 :1,A3,Fy - F5 :z/
t
— : Ag,Fy FF5 "
— - > oR
—:As FF4 —oF;5
o Case rule @p,
hy:1,A2 FF
1n 3 ) 82 5 Br,y
eh; : x 1 oh3 : Ay, 1 +-Fy DF5
Cut
— %, Ay FFys DFp
—
W W
ohy :x 1 ax/ hg : 1, Ay FF5 iz/
t
—: Ay FFp .
——° @R,
—: A FFy ®Fs5
o Case rule ©p,
hs:1,A2 FF
1n 3 ) 82 4 ®r,
ohy :xF 1 oh3 : A, 1+-F4 @Fs
Cut
— %, Ay FFy DF5
—
W )
oeh; : x 1 ax/ h3 :1,Ax FFy iz/
t
_ AR g :
A FR @F 0
e Caserule 1,
hy : A3 FFy
1R L
eh; : xFH 1 ohy : Az, 1 Fy
Cut
— %, A3 FFy .

— Az FFy

e Case rule ®p

N
ax/Ww

hy :1,A¢g -F4 ha:AzFFs

1
eh; : x 1 R .hzi(A37A6)71FF4®F5 "
Cut
_;*,Ag,AGFF4®F5
—
— W W
eh; :x 1 ax/ hy :1,Ag - Fy o/ /
hCut W
E p— T AR
7:A3,A6FF4®F5
ho : A3 FF4 hg:1,AgH+HF5
1r QR
eh; : x 1 ohy : (A3,A¢),1+-Fys QF;
ut
—:%,A3,Ag FF4 ®Fs
—
1 W
eh; :x 1 R hy :1,Ag - F5 =/
hCut

—:AsFFy

W
ax/ —AgFFs

R

e Case rule W

Ag,A(,' FF4s ®Fs

ho :1,A5 FFy

1
o ixF 1 7 ehy:(Ag,!Fg),1FFy
Cut
— %, A5,!F3 FFy
—
1 W
eh; : x 1 " hy : 1, A5, IF3 - Fy =/
hCut
A5, IFs - Fa "

51



e Case rule C'

hy : 1, A5, !F3,!F3 - Fy

1
ehy 1+ F1 ~° ehy:(As,F3),1F Fy
Cut
— %, A5,/F3 F Fy
—
1 W
ohy i+ F1 & hy:1,Ags,IFs, Fst Fu :z/
t
—: Ap,F3,IF3 - Fy v
—: Aj,F3 - Fy
e Case rule L
1 ho :1,A5,F3 FFy
oy -1 7 ‘ehy: (As,!F3),1F Fy
Cut
— %, Ay, IF5 F Fy
—
1 W
o r b1 T hy i1 AsEs i
hCut
. As,F3 - Fa v
— :A5,F3 FFy
o Case rule &
hy : 1, Ag,Fy4 b Fs
1r &r2
eh; : x 1 oh, : (Ag,F3&F4),1+ F5
Cut
— : %, Ag,F3&F4 F F5 u
—
1 W
on i r 1 F by 1 AgrarFs
hCut
~ Mg FafFs v
—  Ag,F3&Fy FFy 22
e Case rule &1
ho : 1, Ag,Fs I Fs
1r &r1
eh; : xF 1 ohy : (Ag,F3&F4),1+ F5
Cut
%, Mg, Fa&Fq F Fs v
—
1 W
ohy i+ F1 B hy:1,Ag,Fsk Fs :z/
t
—: Ag,F3 FF5 v
— : Ag,F3&F4 F F5 L1
e Case rule ®p,
ho :1,Ag,F3,F4 - Fs
lR ®L
eh; : x 1 ohs : (Ag,F3 ®F4),1+ F5
Cut
—:%,A6,F3 ®F4 FF5
—
—— ax/W W
T R WV
hCut

— : Ag,F3,F4 FFs

—: A6, F3 ®F4 FF5 g

e Case rule @&,

ho :1,A6,F3Fs ho:1,Ag,Fq FFs

1
oh, xF1 ¢ ohy : (Ag,F3 ®F4),1F Fs £
Cut
— :%,A¢,F3 ®F4 - F5
—
1 W 1 W
o AF1 R by L AgFFR Y o er1 M ny1AgFsrFs
hCut hCut
. Ag,F3 F Fs U . Ag,FaF Fs U

. Ag,F3 D F4 F Fs “r
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e Case rule —op,

ho:1,A7FF4 hy:As,F5FFg

1 —0
ohy %1 ° “ehy:(As,Aq, Fq —oF3),LFFs -
Cut
% A3, Ay, Fy —0Fs F Fg v
—
1 W
o, +F1 R 1A rE, ,
hCut ——————— ax/W
A FF, W AL Fs F g
oL
— . A3, A7, Fs oFs - Fg
1 ho: AsFF4 hy:1,A7 F5FFg
oy %1  “ehy: (A3, Aq, Fy —oF3),lFFs -
Cut
% A3, Ay, Fy —oFs F Fo v
—
1 W
, ohy i1 " ho:1,Aq FsFFg a’é/
—_—— ax/V hCut
—: A3 FFy ax —: A7,F5 F Fg v

—oL

— : Az, A7,F4 —oF5 FFg

e Case rule [

5.3 Status of T: 0K

e Case rule 'R

e Case rule 15

e Caserule T

oh; : A - T T ehy : A3, THT T
Cut
—:Ag, A3 T
—
—: A, A3 T T

e Case rule &g

hy: T,A3FF5 hg:T,AzkFFg

o A ET | ohy : Az, T F F5&Fg B
— : Ag, A3 F F5&Fg Cut
—
o 2 F T | b AsAsTRE Y G T | i As AL TEFRg 2V
Az, As FFs heut . As, As F Fo heut

— : Ao, A3 F F5&Fg B

e Case rule —op

hy : T,A3,F5 - Fg

T —OR

oh; : Ax - T oh4:A3,TFF5wF5C
t

A5, A5 FF; oFg v

—

T W

ohy 1% F T by As As Fa T FFg 2/
hCut

— : Ao, A3,F5 - Fg
—: A3, A3 FF5 ©Fg

—OR

o Case rule @p,
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hy : T,A3+ Fg

Or
ohi AsF T | ehs:As THFs®Fe cR2
t

7:A2,A3FF5@F6 u

—

1)

ehi +F T | hy:la, A T F iz/
t

—: Ag, A3 - Fg v

DRy

— : Ag, A3 FF5 @ Fg

e Case rule ©g,

hy: T,A3FF;5

ohy : Ao T T ohy : Ag, T - F5 @ Fg Bry
— Az, Ag b F5 O Fg gut

—
ohy A F T | by Bg As T, 2V
. As. Mg Fs hCut

A, AsFF,@F,

e Case rule 1,

hy: T,A5 FFy

ohi Az F T | ehy:(LAs), TrFa 1z
T As 1 AsFFs Cut

—
b i T | by 1A As TEE M
T 1Ay AsFFs hCut

e Case rule ®g

hy : T,A7FFs hz: A4tk Fg

h AT | ehy:(An A, TrF @R, OF
— . As, A4, A7 FFs ®Fg Cut
—
o A F T | by AL TER W
~ A7 Fs O G A Y
~ A5, A4, A;FFs ®Fg R
hy: A4 FF5 h3y:T,A7FFg
ohi i AsF T | ehg:(An A7), TFF@F, F
T Ay, Aa. A7 FFs @ Fo Cut
—
o+ E T | hyiAs AT rRrE, XM
AL RE T As. AT Fe hCut

— 1Az, Ay, A7 FF5 ®Fg "

e Case rule W

hs : T,Ag - Fs
ohi iA; T | ehy: (A, 'Fa), T - Fs

Cut
— 1 Ag, Ag,Fy FF5 v

—
W
b i E T | by Ba Ag T.FarFs
hCut

— Ay, Ag,IF4 FF5

e Case rule ¢
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hs : T, Ag, Fy, IFy - Fs

oh; : Ax T T ehs3 : (Ag,!Fs), T FFs
t
—: Ao, Ag,!F4 FF5 Cu
—
ohi i xF T | hs:Ag Ao, T,IFa, IFs Fs az/w
hCut
— : Ao, Ag,Fyq,!Fy FF5 v
—: As,Ag,'Fy - F5
e Case rule |L
hs : T,Ag,Fq4 FF5
eh; : Ax T T oh3 : (Ag,!Fs), T FF5
. As, Ag, IFa - Fa Cut
—
ehy :x - T T hs : Ay, Ag,Fy, T FF5 ax/W
—As Ao FibF heut
— 1 Ao, Ag,IFy FF5 ~
o Case rule &1
hs: T,A7,F5 - Fg
T &2
oh; : A T eh3 : (A7,F4&F5),T F Fg
Cut
—: Ao, A7, F4&F5 - Fg "
—
W
ohy i+ T | hy:dg ArFs. T EFg ;z/
t
—: Ag,A7,F5 - Fg u
—: Ao, A7, F4&F5 + Fg =
e Case rule &1
hy: T,A7,F4 - Fg
T &ra1
ohy :Ag T ohs : (A7, F4&F3), T F Fg
— : Ao, A7, F4&F5 F Fg Cut
—
oh, i+ T | hy:Ag ArFa T EEg XV
—: Ao, A7, Fy - Fg & hCut
— Ay, A7, Fa&Fs FFg O Ft
o Case rule ®p,
hy : T,A7,F4,F5 - Fg
T QL
ohi : Ao F T ohs : (A7,F4 ®Fs5), T F Fg
Cut
—:A2,A7,F4 ®F5 - Fg "
—
W
oy i+ F T | hy:dg AsFaFs, TFF 2
hCut

— Az, A7,F4,F5 FFg
7:A2,A7,F4®F5 FFﬁ

®rL
e Case rule @,

h3: T,A7,F4 FFs hz: T,A7,F5FFg

o AT | ohy : (A7,Fs ®Fs), T F Fe v
— : Ao, A7,Fy ®F5 F Fg Cut
-
e b T | hidgArFsTEF Y emixb T | b dg ArFe, TrE Y
— : Ag, A7,F4 F Fg heut — : Ag, A7,F5 F Fg heut

L
— Ay, A7,F4 ®F5 - Fe

e Case rule —oy,
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hy : T,As FF5 hsg:Ay4,Fg k- Fr
eh; : Ag - T T ehj : (A4, Ag,F5 —©Fg), T FFr

t
— A, A4, Ag,F5 oFg F Fr Cu
—
o, - T | hy:iAs TFFs az/w ,
hCut —mmmX—mm™
—: Ag FF;5 v —: Ao, Ay, Fg - Fr ax/u
o
— Az, Ay, Ag,F5 0 Fg - Fr g
hy : A4 FFs hg: T,Ag,Fg - Fr
ohi A F T | ehs:(AsAs Fs oFg), TFF ¢
Cut
. A3,Ay, As,F5 —oFg - Fr v
—
W
gy T L N Sy i’c‘/
—_— t
—: A4 FFs ax — Ao, Ag,Fg FFr "
S
— . As,A4,Ag,F5 —oFg - Fr £
e Case rule I
5.4 Status of &p: OK
e Case rule 'R
e Case rule 1
e Caserule T
hy : Ao FFg hy:Ag HFr
&nr T
oh; : Ay F Fg&F7 ehg : A5, Fg&F7 - T
7:A2,A5}—T Cut
—
72A2,A5|*T T

e Case rule &g

h; : Ao FFg hy:AskFFr & hg : As,Fg&F7 FFg hg: Ajs,Fe&F7 F Fip

ehy : A, - Fg&Fy R ehg : A, Fe&F7 F Fo&Fig . R
t
— 1 Ag, A5 F Fg&Fio v
—
—_— ax/W W W W
ony Ay FFokrs Y e An Fokrs FFe M emy i As F el PV b As Folrs F g 2
hCut Cut
. As, A5 FFe b . As,As FFio v
&R

— Ay, A F Fo&Fig

e Case rule —op

hy : A FFg hy:As bk Fr hg : As,Fg,Fg&F7 - Fio
ohy : As - F&Fr B ohg : As, Fg&Fr F Fg —o Fio

7:A2,A5 FFg -0 Fio
—

ax/W ax/W
oh; : Ay F Fg&F7 hs : As,Fo, Fg&Fr F Fig
hCut

— Az, A5,Fg - Fio
—:As, A5 - Fg —0F1go

—OR
Cut

—oR

o Case rule ®p,
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hy : As FFg hy:As bk Fr hg : A5, Fe&F7 - Fig

ohy : As - F&Fr &r ehs : A, Fo&F7 - Fo @ Fio Or,
. A, As F Fo @ Fro Cut
—
ony Ay Fokrs Y hn AL FokFs FFrg 2V
A A5 Fio hCut
—: A2, A5 -Fg @Fio fi2
o Case rule @p,
iAo b BiiAsbFr oo hs : As,Fg&F7 F Fg
oh; : Ay - Fg&Fr R ohg : Ag,Fo&Fr F Fo @ F1g 1
T Az, A F o & Fi cur
—
ony Aok Fokrr VY e A FokFs F g /W
Ay As FFy hCut
—: A2, A5 - Fg @ Fio i
e Case rule 1,
hy : Ao FF5 hy:As bk Fg o h7 : Ag,Fs5&Fg - Fg 1
oh; : Ay - F5&Fg R eh7:(L,Ag), Fs&Fg FFg  ©
i As, 1, Ay F Fy cur
—
ohy Aok Fakrs Y b i1 Ag Falrg b Fs /W
1, A2, Ag F Fy hCut
e Case rule ®p
hi:AsFFs hy:As b Fg h7 : A11,F5&Fg FFg hy: Ag k- Fig
ohy : A, - F5&Fg R Tehy: (As, A1), Fs&Fg - Fo @ Fio
—:A2,Ag,A11 - Fg ®F10 Cut
—
ohy Mg Fo&Fs Y AL FakFg g 2V
T AL Al Ry hCut T r, &
—:A11,A2,A8 FFg ®F19 B
hy : Ay FFs hy: Ay k- Fg h7 : Ag =Fg9 hr: Ay1,F5&Fs - Fio
ohy : Ay | F5&Fg R eh;: (As,A11),F5&Fg F Fo ® F1o
—: A2, Ag, A1 - Fg ®F1o cut
—
ony Ao FFokrs SV AL FakFg R Y
AL F, 2V AL As FFio hCut

— 1 A11,A2,Ag = F9g @ F1o

e Case rule W

h; : Ao FF5 hy:As bk Fg h7 : Ay, F5&F¢ F Fg
ohy : Ay - F5&Fg R eh7 : (Ao, Fs), Fs&Fg F Fg
—: Ag, Ay, Fg - Fg Cut
—
oh; : Ay F F5&Fg ax/W hy : Aqo, Fs,F5&Fg - Fo ax /Wl

Cut

—:Aq0, A2, Fg FFg

e Case rule ¢
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hi : Ao FF5 hy:Ag b Fg h7 : Ajo, !Fg, Fg, F5&Fg - Fg
oh; : Ay - F5&Fg B ehy : (A1g, Fg), F5&Fg F Fo
—: Asg, A19,!Fg F Fg
—
P S e R R A
—: Ajg,As, IFg, IFg - Fg hCut
— 1 Aqyg, Ay, IFg - Fg

Cut

e Case rule 'L

hy : Ay -Fs hy:As b Fg h7 : Aqo,Fs,Fs&Fe - Fg
ohy : A, - F5&Fg B eh; : (Ao, 'Fs), Fs&Fg F Fg

— 1 A2, Aqp,!Fg F Fyg
—

ax/W ax/W
ohy : Ay F F5&Fg h7 : Aio,Fs, F5&Fg - Fg

— 1 A1, A2, Fg - Fg I
— 1 Ajg, Ao, IFg FFg

Cut

hCut

e Case rule &

hy : Ag FFs hy: Ay k- Fg h7 : Ay1,Fg,F5&Fg - Fig
ohy : A, F F5&Fg R eh7: (A1, Fs&Fy), Fs&Fg - Fig

— Az, Aq1,Fg&Fg - Fig
—
—_— ax/W ax/W
oh; : Ag F F5&Fg h7 : Ar1, Fo, F5&Fg - Fio
hCut
— A1, A2, Fg FFio

— :A11,A2,Fg&Fg - Fig

L2

Cut

L2

hy : Ao FF7; hy:As b Fg hs : Ag,Fg - Fg
&R &2
oh; : Ao - F7&Fg ohs : Ag,F7&Fg - Fg

—: Ag,Ag F Fyg
—

Cut

ax/W ax/W
— :As FFg — : Ag,Fg FFg
sCut

—: Ao, Ag - Fg

o Case rule &1

h1 : A FF5 h;:As bk Fg h7 : Ay1,Fg,F5&Fg - Fig
ohy : A, - F5&Fg R eh;: (A11,Fs&Fy), Fs&Fg - Fig

— Az, Aq11,Fs&Fg F Fio
—
—_———— ax/W ax/W
oh, : Ay F F5&Fg b : Aqi,Fs, Fs&Fg - Fio
hCut
— 1 A11,A2,Fg EFip

— 1 A1, A2, Fg&Fg = Fig

L1

Cut

L1

hy : Ao FF7 hy: As - Fg hs : Ag,F7 F Fyg
&R &1
oh; : Ay - Fr&Fg ohs : Ag,F7&Fg - Fg

— . As, Mg F Fy
—

Cut

) W
T AR Y A TR R,
sCut

—: Ao, Ag FFg

e Case rule ®p,

h; : Ao FF5 hy:As bk Fg h7 : A11,Fg,Fo,F5&Fe I F1o
ohy : Ay - F5&Fg B eh;:(Ay1,Fs ®Fg),F5&Fg - Figo
—:Az,A11,Fg§ ®Fg - Fio
—
ohy  An FFa&rs Y G Avy FsFo FakFg - Frg 2V
—:Aq1,As,Fg,Fg - Fig houe
—:A11,A2,F§ ®Fg - Fig

Cut

L
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e Case rule @,

hi : Ao FFs5 hy:Ag b Fg o h7 : A11,Fs,Fs&Fe = F19 h7: A11,F9,F5&Fe - Fio

R L
oh; : Ay F F5&Fg ehy : (A]l,Fs @ Fg),F5&F¢ F Fio

Cut
— A2, A11,Fs @ Fg FFio
—
S — W W 1) W
ony Ao FFa&Fs 2 B Arr.Fs, Fs&Fo F Fro az/ oy As FFa&Fs Y B AryFoFs&Fo F Fro az/
hCut hCut
—:Aq1,A2,Fg FFig — :Aq1,A2,Fg FFig
L
—:Aq1,A2,Fg @ Fg - Fig
e Case rule —oy,
hy : Ay FFs hy: Ay b Fg h7 : Ay2,F5&F¢ FFg h7: Ag,Fio F F11 .
R L
oh; : As  F5&Fg eh7 : (Ag,Alz,Fg 40F10),F5&F6 = Fi1 Cut
0
— 1Az, As, A12,Fg 0 F10 - F11
—
_— w — 1)
ohy  An FFo&rs Y Gy Ars FakFg - Fy iz/ /w
ut ax
— 1 A12,Ax FFg — : Ag,F10 - F11 &
L
— :Ajy2,A,Ag,Fg 0 F10 - F11
h; : Ao FF5 hy:As bk Fg h7 : Ag =Fg hy: Aj2,F10,F5&Fe - F11 -
R L
oh; : Ay - F5&Fg oh7 : (Ag, A12,Fg 0 F10),F5&Fe k- F11 cut
A’
— A2, Ag,A13,Fg ©0F19 - F11
—
—_— W W
P Ba FFars Y b AvaiFro.Fo&Fo - Fox zz/
ax ut
—:AgkFg —:Aq2,A2,F10 FF11 &
L
— 1 A1z, Az, Ag,Fg -0 F19 = F11
e Case rule [
5.5 Status of —oi: 0K
o Case rule 'R
e Case rule 1
e Caserule T
hy : Ao, Fg - Fr
—©R
eh; : Ay HFg o F7 oehg : A5,Fg oF7 T c
t
AL, AsFT v
—
T A AR T |
e Case rule &g
hi : Ag,Fg - Fr hg : A5,Fg 0oF7 FFg hg:As,Fg 0oF7 FFqgo
—0
oh, : Ao - Fg oF, & ohg : As,Fg —o F7 - Fo&F1o B
Cut
. A, As F Fo&Frg v
—
_— ) 1) W W
on Ao Fo oFr Y by Ao oF FFo Y e i AsF e oFr XV ha i As Fe o Fig
hCut hCut
—: Ay, A5 FFg —: Ao, A5 FFio
R

— : Ag, As F Fg&Fip

e Case rule —op
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hy : Ay, Fg - Fr > hg : A5,F9,Fg 0 F7 F Fio
ehy : Ao - Fg o0F; ©° ‘ehg:Ag,Fg —oFr - Fg —o Fig
— : Ag, A5 FFg —0Fyg
—
ax/W ax/W
eh; : Ay - Fg —0F7 hg : A5,F9,Fg 0 F7 FFqo
hCut

— Az, A5,Fg - F1g
— : Ao, A5 FFg —0Fjg

—©R
Cut

—©R

o Case rule ®p,

hi : Ag,Fg - Fr hs : As,Fg —o F7 F Fig
—o
oh; : Ao - Fg oF; ©° ‘ehg:As,Fg —oFr - Fg @ F1o
—: A2, A5 - Fg ®F1o

—

W W
ohy Aok Fo oFr VM by As Fe oFrFFrg
hCut

—: Ag, A5 FFio
— A2, A5 FFg ®Fio

Ro

Cut

Ra

o Case rule ©p,

hi : Ay, Fg - Fr hs : As,Fg —o F7 I Fg
—o
eh; : Ao - Fg oF7 ' ‘ehg: As,Fg —oFr - Fo @ F1o
—:A2,A5 -Fg @ Fio
—

Ry

Cut

ax/W ax/W
eh; : Ay - Fg —0F7 hg : A5,Fg o F7 - Fg
hCut

—: Ao, A5 - Fg
— Az, A5 FFg @ Fio

Ry

e Case rule 1,

hi : Ag,F5 F Fg h7 : Ag,F5 —0Fg F Fg
—o
eh; : Ay Fs oFg ° ehy:(1,Ag),Fs —oFg - Fg
—:Ag,1,Ag - Fg
—

1.
Cut

ax/W ax/W
eh; : Ay FF5 —oFg / h7:1,A9,F5 0Fg - Fg /
hCut

—:1,A3,Ag - Fsg

e Case rule ®p

hy : Ag,F5 - Fg h7 : A11,F5 0oFg FFg hy:Aghk Fig
—OR
eh; : Ay - F5 - Fg eh7 : (Ag,A11),F5 0 Fg - Fg ® Fio
—: Az, Ag, A1 FFg ®F1o
—

_—  — ax/W W
on, Aok Fs oFg " h AL Fs oFgFFg
hCut ax/W

— A1, A0 FFy —:Ag FFig
— A1, A2, Ag = Fg @F1p

R

Cut

R

hy : Ao, F5 - Fg h7 : AgFg9 h7:Aq1,F5 ©0Fe F Fio
—o
oh; : Ay FFy oFg °  ehr:(As,A11),F5 —0Fg F Fo @ F1o

—:Az,Ag,A11 - F9g ®F1o
—
T ——— W W
, ohy A Fs oFs XV W ALLFs oFeF Fio az/
W hCut
—: Ag FFyg ax —:A11,A2 FFig v

—:A11,A2,Ag - Fg ®Fig

R

Cut

R

e Case rule W
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hy : Ag,F5 + Fg h7 : A10,F5 0 Fg - Fg

o
eh; : Ay F5 oFg * ehy: (A1, !Fs),F5 —o Fg - Fo

Cut
—: As, Aqp,Fg - Fg v
—
ax/W ax/W
ohy  As FFs oFs Y 4 Avo WFe.Fs oFg b Ty 2
hCut

— 1 Aqg, Ao, IFg - Fg
o Case rule C

hy : Ao, F5 - Fe h7 : Ay, !Fs,!Fg,F5 -0 F¢ - Fg

-
ohy : As FF; oFg *  ehy: (Ay,!Fs),Fs —o Fg F Fg

. As, Aro, 'Fs - Fy Cut
—
oh; : Ay b F5 —o Fg ax/W h7 : Ay, !Fg, !Fg,F5 =0 Fg - Fg ax/i
- Aro, Ao, IFs, IFs I Fo heut
 Avo, Do, IFs F Fy
e Case rule 'L
hy : Ag,F5 - Fg h7 : Ayo,Fs,F5 0 Fg - Fg
ohi : Az FFs oFs % ehy: (Aro, !Fs), Fs —o Fg I Fo
—As, Ao, IFs F Fy Cut
—
ohy  An - Fs oFg Y b Arg.Fs Fs oF - Fg XV
— B0 Ay FsF Ry hCut
T Aro, Ag,IFg F Fy
e Case rule &
hy : Ao, Fs b Fg hy : Aqq,Fo, Fs —o Fg b Fig
ohi i Az FFs oF; % ehy: (Aus,Fs&Fo),Fs —oFg F Fio 7
. Aa,Aqq, Fs&Fg F Fio Cut
—
ohy  As b Fs oFg Y h AL g Fs oF - Fig OV
A1, As,Fo F Fig hCut
— : A11, Ao, Fg&Fg - Fig 12
e Case rule &1
hy : Ag,F5 F Fg & h7 : Ay1,Fg,F5 0 Fg - Fio
oy : Ao FFy oFs  ‘ehy: (Ayq,Fs&Fg),Fs oFg F Fio =
. As, Arq, Fs&Fy F Fio Cut
—
ony A s oFs Y b AL Fs.Fs oFg - Frg 2V
A1, As,Fs F Fio heut
—: Aq11, Ao, Fg&Fg - Fig
e Case rule ®p,
hy : Ao, Fs k- Fg hr : A1y, Fs, Fo,F5 —0 Fg F F1o
ohi Az FFs oF; % ehy:(Au1,Fs @Fo),F5 -oFg b Fio ©
—:A2,A11,Fg§ ®Fg - Fio cut
—
eh; : Ay FF5 —oFg ax/W h7 : A11,Fs,F9,F5 —0Fg - Fio izl/l‘:

—:Aq1,A2,Fg,Fg - Fig

L
—:Aq1,A2,Fg ®@Fg - Fig

e Case rule @&,
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hy : Ag,F5 FFg h7 : A11,Fs,F5 0Fg FFi9o h7:Aq1,Fg,F5 0Fg - Fig

—OR
oh; : Ay - F5 —0 Fg eh7 : (Aq1,Fs ®Fg),F5 —0Fg - Fig c
ut
— A2, Ay1,Fs @ Fg FFio
—
——————— ax/W ax/W —————— ax/W ax/W
ony  AsFFs oFs VY A FeFs oFer Fio Y e AsrFs oFs Y B ArriFo.Fs oF - Fig 2
hCut hCut
— A1, Az, Fg FFyo — 1 Aq1,A2,Fg - Fig
L
— Ay, A2, Fs @ Fg - Fig
e Case rule —oy,
hi : Ag,F5 F Fg h7 : Aq2,F5 ©0Fg FFg9 hy:Ag,Fi0 F F11
—©R —oL
oh; : A> - F5 —oFg eh7 : (Ag,A12,Fg —0F19),F5 -0 Fg - F11
Cut
— Az, Ag, A12,Fg 0 F19 - F11
—
—_—— ax/W ax/W
eh; : Ay - F5 —0Fg h7 : Aq2,F5 o0 Fg - Fg y
hCut ax/W
—: A12,A2 FFg — : Ag,Fi10 FF11 o
L
— 1 Aqa, A2, Ag,Fg -0 F19 F F11
hi : Ag,F5 F Fg h7 : Ag FFg9 hy:Aya,F10,F5 0Fg F F11
—©R
oh; : Ax - F5 —oFg eh7 : (Ag,A12,Fg —0F19),F5 -0 Fg - Fq1 c
ut
— Az, Ag, A12,Fg 0 F19 - F11
—
S W W
Ly hiBzFFs oFs B Ava Fio Fs o Fg 1 2
—— ax/W hCut
— 1 Ag - Fg — A1z, Az, Fig - F11 &
L
— 1 A1z, Az, Ag,Fg -0 Fig = F11
hy : Ay, Fg - Fg hs : Ag =Fg hs: A7,Fg - Fio
—©R —or
oh; : Ay - Fg —oFy ohs : (Ag, A7),Fs 0 Fg I Fig
Cut
— 1Az, Ag, A7 FFig
—
W W
/ — : Ay, Fg F Fg ax/ — : A7,Fg FFyg ax/
W Cut
— i AgHFs % —As, A7, Fs F Fro st
sCut

— A2, Ag, A7 = Fio

e Case rule I

5.6 Status of ®p,: 0K

o Case rule 'R
e Case rule 1

e Caserule T

hy : As HFr S T
oh; : Ay - Fg @ Fr 2 ehg:As,Fg@®F7 F T cut
—: Ay, As T
—
T A AsET T

e Case rule &g

62



hy : Ay - Fr hg : As5,Fg ®DF7 FFg hg: As5,Fg D F7 FFio

oh; : Ay FFo B F, 2 ehs : A, Fg @ F7 F Fo&Fio R
T As, A - Fo&Fro Cut
—
o darFearr MV i Asrearrrs PV At rearr Y e AsFeaFr - Fg 2V
—: Ao, A5 FFg heut —:Ag, A5 FFig hout
R

T As, Ag F Fo&Fiog

e Case rule —op

hy : Ag - Fr hg : As,Fg,F6 ®F7 FFio
e S T A
oh; : Ay F Fg @ Fr 2 ehg: Ags,Fg ®F7 F Fg —0Fyq
. As,As F Fo —o Fig
—

ax/W ax/W
oh : Ao - Fg @ Fr hs : As,Fy,Fg @ Fr - Fio nou
u

— 1Az, A5,Fg = Fig
—: Ag, A5 - Fg ©0Fqp

Cut

—©R
o Case rule @p,
hy : As FFr hg : A5,F6 @ Fr FFio

M2 R
oh; : Ay - Fg @ Fr 2 ehg: Ajs,Fg @ Fr - Fg & Fyo
— Az, A5 FFg @ Fio

—

Ra

Cut

ax/W ax/W
eh; : Ay - Fg G Fr hg : A5,Fs @ F7 FFio
hCut

—: Ag, A5 FFqp
— Az, A5 FFg @ Fio

R2
e Case rule &g,

hi: As - Frp hg : As,Fg @ F7 - Fg
AR g
ohy : Ay F Fg ® Fr 2 ehg: Ags,Fg ®F7 F Fg ®Fyp
—: A2, A5 - Fg @ Fio
—

W W
o AarFoaFr Y e AsFe@rs FEy

. Au, Mg Fo
— A2, A5 FFg @ Fio

Ry

Cut

hCut

O R,
e Case rule 1,

hi : As F Fg & h7 : Ag,F5 @ Fg - Fg
ohy : Ao FF5 @Fs 2 ehy: (L,Ag),Fs® Fg I Fs
—:As,1,Ag - Fg
—

Cut

W W
by Ay FFoFs Y b1 Ay Fi G Fe - Fa az/
hCut

—:1,As, Ag FFg

o Case rule ®pg

h; : As - Fg h7 : A11,Fs ©Fg FFg9 h7: AgkFig

Or R
oh; : Ay F F5 & Fg 2 ehy: (Ag,A11),F5 ®F FFg @ F1p

Cut
—:Az,As,A11 -Fg ®F10
—
—_— ax/W ax/W
eh; : Ay - F5 @ Fg h7 : A11,F5 & Fg F Fg hCut .
u ax,
—:A11,A2 FFg —: Ag FFio

—:Ag1,A2, Ag = F9g ®F1o R
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hy : AgHFg hy:Ay1,F5s ®Fg FFio
Or

hy : As F Fg
oh; : Ay FF5 @ Fg

Dr
2 ehr:(Ag,A11),F5 ®Fg - Fo ®Fyp ot
u

eh; : Ay - F5 @ Fg

1 Ag, Ag, A11 FFg ® Fig
—
ax/W ax/W
h7 : A11,F5 @ Fe - Fio
hCut

T AsrE, Y

— All,Az = FlO
R

o Case rule W

hy : Ag F Fg
oh; : As FF5 @ Fg

— 1Ay, A2, Ag = Fg ®Fip

h7 : A1o,F5 @ Fe - Fo

Or
> ehy: (Ago, IFs),F5 @ Fg - Fg cut
0

: Ao, A1, Fg - Fg

s
ax/W

oh; : Ay - F5 @ Fg

ax/W
h7 : Ayo, Fs,F5 @ Fe I Fo
hCut

e Case rule C

hy : As F Fg

oh; : Ay - F5 @ Fe

: Aqo, Az, IFg = Fg

h7 : Aqp, !Fg,!Fg,F5 @ Fg F Fg
B2
oh7 : (Aqo,!Fs),Fs @ Fg k- Fg c
ut

oh; : Ax FF5 @ Fg

—: Ag, Aq0,!Fg F Fyg
—
W W
ax/ h7 : Ao, Fs, !Fs, F5 @ Fg = Fo ax/
hCut

— 1 Aqpo, Ag, Fg, IFg - Fg

e Case rule 'L

hy : As F Fg

ohy : Ay F Fy5 @ Fg

— : Aqo,A2,!Fg FFy

h7 : Aqo,Fs,F5 © Fe I Fo .
Ro !
.h7:(A10,!F8)7F5 @D Fg - Fg cut
A

— Az, Aqp, 'Fs F Fg
—
ax/W

eh; : As FF5 @ Fg

ax/W
h7 : Aqo,Fs,F5 @ Fe - Fg
hCut

— A, A2, Fg FFy
— 1 Ay, Ag, IFg F Fg

e Case rule &

h7 : A11,F9,F5 @ Fg - F1o
&2

hy : Ag F Fg
Dr
2 ehy: (A11,Fs&Fg),F5 & Fg - Fig
Cut

oh; : As FF5 @ Fg

— : Ao, A11,Fg&Fg - Fip
—
ax/W

eh; : Ax FF5 @ Fg

ax/W
h7 : A11,F9,F5 @ Fg - F1g
hCut

— A1, Az, Fg FFio
—: Aq11, Ao, Fg&Fg - Fig

o Case rule &1

h7 : A11,Fs,Fs © F6 - Fio
&1

hy : As F Fg
Dr
?  ehy: (A11,Fs&Fy),F5 ® Fg F Fig c
ut

oh; : As FF5 @ Fg

— Az, Aq1,Fg&Fg - F1g
—
ax/W

oh; : Ay - F5 @ Fg

ax/W
h7 : A11,Fs,F5 @ Fg - Fig
hCut

— A1, A2, Fg - Fig
—:Aq1, Ag,Fg&Fg - Fig

L1

e Case rule ®p,
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hi : As F Fg h7 : Aq1,Fs,Fo,F5 ® Fg - F1o

R L
ohy : Ay F F5 & Fg 2 eh;:(A11,Fs @Fg),F5 @ Fg - Fig

Cut
— A2, A11,Fs ® Fg - Fig
—
ax/W ax/W
oh; : Ay - F5 @ Fg h7 : A11,Fs,Fg,F5 ©Fg - Fio nCut
A

— :Aq1,A2,Fg,Fg - Fig
—:Aq1,A2,Fg @ Fg - Fig

L

e Case rule @,

hy : As - Fg o h7 : Ay1,Fg,F5 ®Fg - F1o h7:A11,Fg,F5 @ Fe - Fio
R
oh; : Ay - F5 @ Fe 2 ohy : (A11,Fs @ Fg),F5 ®Fg - Fio

Cut
— A2, A11,Fg @ Fg - Fig
—
——————— ax/W ax/W ax/W ax/W
oh; : Ay - F5 D Fg h7 : Ay1,Fs,F5 © Fg - Fio hCut oh; : Ay - F5 D Fe h7 : Aq1,F9,F5 @ Fg - Fig hCut
u U
—:A11,A2,Fg - Fig —:Aq11,A2,Fg FFio

—:Aq1,A2,Fg @ Fg - Fig

hy : Ao F Fg @ hs: Ag,F7 FFg hs: Ag,Fg - Fg

oh, Ao F, G Fg 2 eh; : Ag, Fr & Fs - Fo E
o As, Ao Fo Cut
—
T A Es Y T A FarE, XV
A, AgF Fo sCut
e Case rule —oy,
hy : As - Fg h7 : Ay2,F5 @ Fg -F9 hy: Ag,Fio - Fi1
ohy Ao FFs ®Fs 2 ehy:(As,Ais,Fo —0Fig),F5 ® Fo - F11
T Ay, Ag. Daa, Fo 0 F1o I F1u Cut
—
on 2o r s oF Y b A Fs@Fe g /Y
A, AsFF et R FoF F Y
T Ars, As, Ag,Fy o Fio - Fup oL
hy : Ag - Fg h7 : Ag=Fg9 hy:Aj2,F10,F5 @ Fe F F11
ohi Az FFs®Fo 2 ehy:(As,Arz,Fo oFr0),Fs BFg - Fiy
 Aa, Ag, Ara, Fy —o F1o F F1u Cut
—
ohy 2o Fs 0F Y b AraiFroFs @Fg FFry 2V
A, W — Avs, Ao Fio F Fiu heut

—or
— A2, Az, Ag,Fg 0 F10 - F11

e Case rule I

5.7 Status of ®p,: 0K

e Case rule 'R
e Case rule 1

e Caserule T

hy : As F Fg Br T
oh; : Ay - Fg @ Fr ! ehg:As5,Fg ®Fr F T cut
— A, As T
—
T A AsET T
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e Case rule &g

By:AsFFo o bsiAsFo@FrFFy by Ag Fg®FrHFio
oh; : As - Fg @ Fr 1 ehs : Ag,Fg @ F7  Fo&Fio R
—: Ag, A5 F Fg&Fq0 Cut
—
o Al rooF Y b AsFear kb Fs Y em A rFoaFr Y he A Fe@F FFg Y
—: Ao, A5 FFg heut —:As, A5 FFig hout

— 1 Ao, A5 F Fg&F1p B

o Case rule —opg

hy : As F Fg @ hs:A5,F9,F6®F7}—F10
_miA2Fe g0
oh; : Ay - Fg @ Fr ! ehg: As,Fg @ Fy F Fg —0 Fig
Cut
. As,As FFy oF1o b
—
W W
ohy Ao Fo @ Fr Y by AsiFo Fo @ - Fig Y
hCut
— A2, A5,Fg - Fip "
—OR
—: Ag, A5 - Fg ©0Fqg
e Case rule ®pg,
hy : As F Fg hg : A5,F6 @ F7r FFio
226 gp, ®r,
oh; : Ay - Fg @ Fr ohg : A5, Fg @ F7 - Fg @ Fio c
ut
—:A2,A5 -Fg @ Fio
—
W W
oh  AarFeaFr Y Gy As.Fe@Fr - Fio ;z/
t
—: Ag, A5 FFi1p u
R
— Az, A5 FFg @ Fio 2
o Case rule @p,
hy : As F Fg hs : As,Fg @ Fr - Fg
122770 gp, ®ry
oh; : Ay - Fg @ Fr ohg : A5, Fg @ F7 - Fg @ Fio
Cut
—: Az, A5 - Fg ®Fio
—
W W
o Aot FomFr OV by AsFo@FrEFy 2
hCut
. As,As FFg v
R
—: A2, A5 - Fg @ Fio !
e Case rule 1,
hy : Ag F F5 h7 : Ag,F5 @ Fg - Fg 1
oh; : A, FFs B Fg % eh7: (1,Ag),Fs ®Fg - Fg -
Cut
—:As,1,Ag - Fg v
—
W W
on AsFFs o F M W1 AgFsmFgrFs
hCut
—:1,A2,A9}—F8 v
e Case rule ®p
h; : As - F5 h7 : A11,F5s ©Fg FFg9 h7: AgkFig
R R
oh; : Ay - F5 @ Fg b ehr:(Ag,A11),F5 ®Fg - Fg ® Fip ou
u
—:A2,Ag,A11 FF9g ®F19
—
—_— ax/W W
ony  As b Fs aFe M n A Fs @ Fe FFy :Z/ p
t
—:A11,A2 FFg v — : Ag FFqg ax

— A1, A2, Ag = F9g ®F1p "
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hy : AgHFg hy:Ay1,F5s ®Fg FFio
Or

hy : Ay FFj
oh; : Ay FF5 @ Fg

Dr
1 ehr:(Ag,A11),F5 ®Fg - Fo ® Fig ot
u

eh; : Ay - F5 @ Fg

1 Ag, Ag, A11 FFg ® Fig
—
ax/W ax/W
h7 : A11,F5 @ Fe - Fio
hCut

T AsrE, Y

— All,Az = FlO
R

o Case rule W

hy : As FFs
oh; : As FF5 @ Fg

— 1Ay, A2, Ag = Fg ®Fip

h7 : A1o,F5 @ Fe - Fo

Sr
! ehr:(Aqo,!Fs),F5 @ Fe - Fo
Cut

: Ao, A1, Fg - Fg

s
ax/W

oh; : Ay - F5 @ Fg

ax/W
h7 : Ayo, Fs,F5 @ Fe I Fo
hCut

e Case rule C

hy : As FFjy

oh; : Ay - F5 @ Fe

: Aqo, Az, IFg = Fg

h7 : Aqp, !Fg,!Fg,F5 @ Fg F Fg
Ry
oh7 : (Aqo,!Fs),Fs @ Fg k- Fg c
ut

oh; : Ax FF5 @ Fg

—: Ag, Aq0,!Fg F Fyg
—
W W
ax/ h7 : Ao, Fs, !Fs, F5 @ Fg = Fo ax/
hCut

— 1 Aqpo, Ag, Fg, IFg - Fg

e Case rule 'L

hy : A FFjy

ohy : Ay F Fy5 @ Fg

— : Aqo,A2,!Fg FFy

h7 : Aqo,Fs,F5 © Fe I Fo .
Ry !
.h7:(A10,!F8)7F5 @D Fg - Fg cut
A

— Az, Aqp, 'Fs F Fg
—
ax/W

eh; : As FF5 @ Fg

ax/W
h7 : Aqo,Fs,F5 @ Fe - Fg
hCut

— A, A2, Fg FFy
— 1 Ay, Ag, IFg F Fg

e Case rule &

h7 : A11,F9,F5 @ Fg - F1o
&2

hy : Ag FFp
Dr
! ehr: (Aq1,Fs&Fg),Fs & Fg F Fig
Cut

oh; : As FF5 @ Fg

— : Ao, A11,Fg&Fg - Fip
—
ax/W

eh; : Ax FF5 @ Fg

ax/W
h7 : A11,F9,F5 @ Fg - F1g
hCut

— A1, Az, Fg FFio
—: Aq11, Ao, Fg&Fg - Fig

o Case rule &1

h7 : A11,Fs,Fs © F6 - Fio
&1

hy : As FF5
Sr
! ehy:(A11,Fs&Fg),Fs5 @ Fg - Fio c
ut

oh; : As FF5 @ Fg

— Az, Aq1,Fg&Fg - F1g
—
ax/W

oh; : Ay - F5 @ Fg

ax/W
h7 : A11,Fs,F5 @ Fg - Fig
hCut

— A1, A2, Fg - Fig
—:Aq1, Ag,Fg&Fg - Fig

L1

e Case rule ®p,
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hy : As - Fs h7 : Ay1,Fs,Fo,F5 @ Fe - Fio

—_——— ©®r ®rL

eh; : Ay - F5 @ Fg ! eh7:(A11,Fs ® Fg),F5 & Fg - Fio .
ut

— A2, A11,Fs ® Fg - Fig
—

ax/W ax/W

oh; : Ay - F5 @ Fg h7 : A11,Fs,Fg,F5 ©Fg - Fio nCut

A

— :Aq1,A2,Fg,Fg - Fig

L
— :A11,A2,Fs @ Fg - Fig
e Case rule @,
hy : Ay - F5 ® h7 : Ay1,Fs,F5 ©Fs - Fi19 h7:A11,F9,F5s @ Fe k- Fig
R L
eh; : Ay - F5 & Fg ! eh; : (Ay1,Fg B Fg),F5 @ Fg - Fig o
ut
—:Az,A11,Fg @ Fg - Fig
—
—_— ax/W ax/W ax/W ax/W
oh; : Ay - F5 @ Fg h7 : A11,Fs,F5 @ Fg - Fig LCut oh; : Ay - F5 @ Fg h7 : Ay1,F9,F5 @ Fe F Fig bCut
u 1%
—:Aq1,A2,Fg FFig — A1, A2,Fg FFig
L
—:Aq11,A2,Fg @Fg - Fig
hi: As - Fr o hs : Ag,F7 = Fg9 hs: Ag,Fg - Fo
_ M A2T gp
oh; : Ao - Fr O Fg 1 ohs : Ag,Fy @ Fg I Fo E
Cut
— : Ag,Ag FFg U
—
W W
—:As FFr ax/ — : Ag,F7 F Fg ax/
Cut
— DA, Ag - Fo stu

e Case rule —op,

hy : As - Fs h7 : A12,F5 ®Fg - Fg h7: Ag,Fio - F11 &
R L
eh; : Ay - F5 & Fg 1 ehy: (Ag,A12,Fg = F1g),F5 @ Fg - Fi1 .
ut
— Az, Ag, A12,Fg 0 F10 - F11
—
—_— ax/W ax/W
oy : Ao FFs ®Fg 7" hy:Aia,F5 @ Fg F Fo hz/t /w
u ax,
— A2, Ay - Fg — : Ag,F10 - F11 -
L
— :Ajy2,Az,Ag,Fg 0 F10 - F11
hy : Ay - Fp ® h7 : Ag = Fg h7:Aya,Fi0,F5 ®Fg - F11 -
R L
eh; : Ay - F5 & Fg ! ehy: (Ag,A1a,Fg - F1g),F5 @ Fg - F11 .
ut
— Az, As, A12,Fg 0 F10 - F11
—
—_— ax/W ax/W
/w eh; : Ay - F5 @ Fg h7 : A12,F10,F5 © Fe - F11 hCut
——— ax o
—:AgFFg — A2, Az,Fi9 - F11

- Alg,Az,Ag,Fg — Fio - F11

e Case rule I

5.8 Status of 1;: 0K

e Case rule 'R

hi:AsF5H he :!Y4,5 + Fr
oh; :1,A2F5 ° ehg 74,5 FIF,
Z (1, Az), T4 FIF,
—

_— W — W
m A5 M i1 rarE
hCut

— 1,174, A, FIF;

Cut

e Case rule 1p
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e Caserule T

hy : As FF5
1L T
eh; : 1, Ay - Fj5 ohg : Ay, Fs T
Cut
— (1,A2),A4 =T
—
T AL A FT
e Case rule &g
hy : Ay FF5 he : Ay, F5 FF7 hg: Ay, F5 - Fg
oh; :1,A, FF5 * ohg : Ay, Fs - F7&Fs
— (1, Az), Ay F Fr&Fg
—
—— ax/W W
m A Fs Y ek 1AL Fa FFakrs 2

—:1,As, Ay F7&Fg

e Case rule —op

hy : Ag - F5 he : Ay,F5,F7 - Fg
L —©R
eh; : 1,A> - F5 ohg : Ay,F5 - F; —oFg c
ut
—:(1,A2),A4 - F7; ©oFg
—
EEe—— W W
hi: Ao F Fs ax/ ohg : 1, A4, F5 F F7 —oFs iz/
t
Z1,A;, A4 F F; oFs "
e Case rule @p,
hy : Ay FF5 hg : Ay, F5 F Fg
L DRy
eh; : 1, A, F Fs ohg : Ay, Fs - F7 & Fg .
ut
— (1,A2),A4 - F7 @ Fs
—
Ee—— W W
hi: As F F5 ax/ ohg : 1,A,,F5 - F7 @ Fg ;z/
ut
—:1,A2, Ay -F; &Fg
o Case rule @p,
hy) : Ay FF5 hg : Ay, F5 - Fr
L DRy
eh; : 1, Ay - F5 ohg : Ay,F5 HF7 @Fg c
ut
—:(1,A2),Ay - F7 OFs
—
EEe—— W )
b A Fs Y ke 1.A. FaFFr @ Fs ;z/
t
—:1,As, Ay - F; & Fg v
e Case rule 1,
h; : Ax -1 hy : As F Fg
oh; :1,A,F1 “ ehs:As, 1FFs -
Cut
—:(1,A2),A5 - Fs
—
S W
1A s F s X/
hy: As FFy hs : A7,F4 - Fe 1
ohy i1, Ao FFy © ehg:(L,A7),FqtFg ~
Cut
—:(1,A2),1,A7 - Fg
—
W )
b A Y e 11 As FaFe
hCut

—:1,1,A2, A7 - Fg



e Case rule ®p

hy: Ag FFy hs : Ag,Fy - Fy h5=A6FF8®
ohy 1, A FFy ©  ehs:(Ag,Ag),FabFr®Fs
Cut
- (l,Az),AG,Ag - F7 ®Fg
-
W W
m o Aa FFr Y ens 1, Ag, Ao Fal Fr ®Fs az/
hCut
—:1,A2,A¢,A9 FF7 ®Fs "
hy : Ax FFy hs : Ag - F7 hs:Ag,Fy FFg
ohy :1,Ap FF; © ehs:(Ag,Ag) FabFFr®Fs
Cut
—:(1,A2),A6,A9 FF7 ®Fg
—
) W
b As b Y e 1 Ag Mg Fa b Fr o Fs
hCut

—:1,A2,Aq,Ag FF7 ®Fs

e Case rule W

hy : Ax FFy hs : Ag,Fq4 - Fr
eh; :1,A, FFy © ehs: (As,Fg),Fy - Fr
Cut
—:(1,As),As, Fg F Fy
—
W W
b As Y 1, Ag Fa gy 2
hCut
—:1,A,, As, Fg - Fr
hi : As HFg hy: As FFr
oh; : 1,A, FIFg © ohy: Ag, Fg F Fr .
ut
—:(1,A,),As - Fr
—
S S
1.0, As s
e Case rule ¢
hy : Ax FFy hs : Ag,Fq,!Fg, Fg - F7
ehy :1,A, FF; °  ehs: (As,!Fg),F4 - Fr
Cut
- (l,Ag),Ag, IFg - Fr
—
W W
A W N :z/
t
—:1,A5, Ag,Fg - F7 v
hi : As HFg hy : As, !Fg, IFg - F7
ohy :1,A, FIFg ~~ ehs: As,Fg - Fr .
ut
- (1,A2),A5 = Fr
—
—_— ax/W ———————— ax/W
b Ae Fe Y ena 1 Ag R Fr
hCut
—:1,A5, A5 F Fr
e Case rule 'L
hy : Ax FFy hs : Ag,Fy4,Fg - Fr
ehy; :1,A,F Fy © ehs: (Ag,!Fg),Fs b Fr
Cut
- (l,Az),Ag,IFg FFr
—
W W
b As Y ek 1 As FallFg - Fr ;z/
t
—:1,As, Ag,!Fg - Fr "
hi : As HIFg hy : As,Fg F F7
1, 'L
eh; : 1, A; HFg oeh, : Aj,!Fg - Fr c
ut
—:(1,A2),As - Fr
—
—_— ax/l ———————— ax/W
R W
hCut

—:1,A., A5 - Fr
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e Case rule &

hy : Ax FFy hs : Ag,Fq,F7 - Fg
oy :1,A; FFq © ehy: (Ag,Fo&Fr),Fy F Fg bre
(1, As), Ay, Fo&eFy I Fs Cut
—
b As a2V ks 1. Ag FalFo&Fs I Fa iﬁﬁ
—:1,A5, Ag,Fg&F7 I Fg
hy : Ag F Fe&Fr hy : As,F7 - Fg
ohy : 1, Ao - Fo&F; = ehy: Ag,Fo&Fqs - Fg X2
. (1,20), A F Fs gut
—
by As FFekFr Y ohy 1. As FokFs s /Y
T 1,75, A5+ Fa hCut
o Case rule &1,1
hy: As FFy hs : Ag,F4,Fg - Fg &
oy :1,A,FFy © ehs: (Ao, Fe&Fr),Fy - Fs Cuil
—:(1,A2), Ay, Fg&F7 - Fg
—
b A Y ks 1Ay FaFokrs FFs Y
— 11, As, Ao, Fo&Fr F Fg hCut
hy : As F Fg&Fr ha: As,Fg - Fg
ohy : 1, A, F Fo&Fr  ~  ehy: As,Fo&Fr F Fg L
T (1,22), As F Fs Cut
—
by As F Rl Y ohy 1. An FokFs FFa /Y
T 122,051 Fs hCut
e Case rule ®p,
hi : Ag FFy hs : Ag,F4,Fg,F7 - Fg
eh; 1, Ay FFy © ehs: (Ag,Fg ®Fr),F4 - Fs ii
— . (1,A2), Ay, Fo ® Fr F Fg
—
mAa - Fa Y ks 1, Ag FaFo @ Fr I Fa Zzl/::
Z 1,7, Ao, Fo @ Fr I Fg
hy : As F Fg @ Fr hy : As,Fg,F7 - Fs
oh; i1, A, FFg ®Fr ~ ehy:As,Fg ®Fr - Fg ii
— . (1,A2), Ay - Fg
—
b A FFe®Fr " Wby i1, A5 Fo@F FEs 2V
hCut

—:1,A5, A5 - Fg
e Case rule @,

hs : Ag,F4,F6 = Fs hs: Ag,F4,F7 - Fg

hy : Ag HFy
L
oh; : 1, A, - Fy ehs : (Ag,Fo @ Fr),Fs - Fg ou
u
—:(1,A2),A9,Fs ®F7 - Fg

—

S eE—— W /W
b A Fr Y ks 1 Ag FaFo BFsF s O

hCut

—:1,A2,Ag,Fg ®F7 - Fg
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hy : As FFg & F7

hy: As,Fg FFs hy:Ags,Fr b Fg

oh, :1, A, FFs O Fr *hi i A5 Fo ©F7 FFs
t
—:(1,A2),As5 - Fs "
—
W W
b AaFFeaF XV en 1 AsFe @ FrFFs
hCut

e Case rule —oy,

1,A2, A5 - Fg

hy : Ax FFy hs : A10,Fa FF7 hs: Ag,Fg - Fg
oy :1,A; FFy © ehy:(Ag, Ao, Fr —0Fg),Fs FFg =
(1, 29), Ao, Aro, Fr —oFs  Fy gut
—
hy : Ag FFy ax/W ehs : 1, Aqp,As,F4,F7 0Fg F Fg ax/W
~ 1,710, As, Ag,Fr oFg I Fyg hCut
hy : Ay FFy hs : Ag FF7 hp:Ajo,Fq,Fg FFg
oh LA FFs Y Tehs: (Do, Aro,Fy oFs) FabFFy F
(1, A2), Ao, Aro, Fr o Fs I Fy cut
—
b As FFr Y b 1 Avo.Ag.Fa.Fr oFa - Fo :Z/‘z
u

—:1,A10,A2,Aq,F7 0 Fg - Fg

hy : Ay - F7 o Fg

hy : As - F7; hy:Ag,FsFF

9

eh; : 1,As HF; —oFg

ohy : (As5,Ag),F7 -0 Fg - Fg

Cut
—:(1,A2),A5,A¢ - Fg .
—
b Ao FFroFs Y eha 1 Ag Mg Fr oFs kg /W
Z 1,42, As, A I Fo newe
e Case rule [
hy : A - p(ns) I
oh; : 1, Az - p(ns) ohy : x,p(ns) F p(ns) cut
u
—:(1,A2),* F p(ns)
—
T
—:1,A2 F p(ns) ax/
5.9 Status of ®z: 0K
e Case rule 'R
e Case rule 1
e Caserule T
hy : Ao FF7; hy: Az kFFg
®Rr T
oh; : As, Az F F7 ® Fg ohg : A6, Fr @Fg = T c
t
T (A2, A3), AgF T "

—

— 1 Ag, A3, Ag F T T

e Case rule &g
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hy : Ao FF7 hy: Az bk Fg hg : Ag,F7 @ Fs = F10 hg : Ag,F7 @ Fg - F11

ohi i Az, AsFFr@Fs 8 *ho Mg Fr @ Fs - Fio&Fiy "
—: (A2,A3),A¢ F Fi10&F11
—
ony 20 As b FroFs Y b AgFr@FskFio Y ehy i Aa.BsrFr@Fs XV by Ag Fr@FsFFy SV
T As, Mg, Ao F Fro hCut T Au. Mg Ao FFor hCut
R

— 1Az, Az, Ag F Fi10&F11

e Case rule —op

hy: As FF7; hy: A3k Fg hg : Ag,F10,F7 ® Fg - F11
R
oh; : Ay, A3 - F7 ®Fsg ohg : Ag,F7 ® Fg - F10 0 F11

—:(A2,A3),A¢ - Fi9g 0 F11
—
ax/W ax/W
eh; :Ag,Ag - F7 ® Fg hg:AG,F107F7®F8 FFqq hCut
u
— Az, Az, Ag,F10 - F11

— 1Az, A3,Ag - Fig ©F11

Cut

—©R
o Case rule ®g,

hy : Ao FF7 hy: Az kFFg hg : Ag,F7 ® Fg - F11
R
oh; : Ay, A3z - F; @ Fg ohg : Ag,F7 ® Fg - Fi10 @ F11

—:(A2,A3),A¢ - Fi0 ®F11
—
ax/W ax/W
oh; : Ay, A3 - F7 ® Fg hg : Ag,F7 @ Fg = F11 hCut
1k
— Az, Az, Ag - F11

— Az, A3,Ag = F10 ®F11

Ra

Cut

DB Ry
e Case rule ©g,

hi : As FF7 hy: A3k Fg hg : Ag,F7 ®Fg F Fig
R
oh; : Ay, A3 FF7 ®Fg ohg : Ag,F7 @ Fs - F19 ® F11

—:(A2,A3),A¢ - Fi10 @ F11
—
W W
oh; : Ay, A3 - F; @ Fg ax/ hg : Ag,F7 ® Fs - F1g :z/
t
— Az, A3, Ag - Fig "

— Az, A3,Ag = F10 ®F11

DR,y
Cut

Ry
e Case rule 1,

hy:As FFg hy: A3k Fr hg : A10,Fe ® F7 - Fy 1
ehy : Ao, As - Fg @ Fr R ohs:(1,A10),Fg ®Fr FFy ©
- (AQ,Ag),l,AlO F Fg
—

W W
by Do AsFFo®Fr XM G i1 Arg Fo@FrFFy az/
ut

—:1,A10,A2,A3 FFg

Cut

e Case rule ®pg

h1:As FFg hy: A3k Fr hg : A12,F6 @ F7 F Fi19o hg: Ag FFq1
R
oh; : Ay, Az F Fg ® Fr ehg : (Ag,Alz),F6®F7|—F10®F11
—:(A2,A3),A9,A12 F F10 ® F11
—

®r

Cut

ax/W ax/W
oh; : Ay, A3 FFg ® Fr hg : A12,Fg ® F7 - Fqg
hCut —————— ax/W

— A2, A2, Az = Fig —:Ag FF11
— A1z, A2, Az, Ag - F10 ® F11

R
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hy : Ay FFg hy:AszhkFr hg : Ag FFio hg: A12,F6 ® F7 - F11
*hi i Ao, Az - Fs @ Fr ' ehs : (Mg, Ai12),F6 ® Fr F Fio @ F1u
—:(A2,A3),A9,A12 F F10 ® F11
—

R

Cut

ax/W ax/W
/w oh; : Ay, Az F Fg ® Fr hg : A12,F6 ® F7 - F11 hCut
ax u
—:Ag FFip — Ay, Az, Az - F1g

— 1 A1z, Az, Az, Ag - F10 ® F11

e Case rule W

R

h; : Ao - Fg hy: Az bk Fr ®or hs : A11,F6 ® Fr F Fio
oh; : Az, Az FFg ® F7 ohs : (A1, F), Fe ® F7 - Fio
—: (A2,A3),A11,!Fg - Fig

—
oh; : Az, A3 - Fg ® Fr ax/i hs : A1y, IF9, Fo @ F7 - Fio zz:”:

— A1, Az, Az, IFg FFyo

Cut

e Case rule C'

hi:As FFg hy:AgbFr hg : A1y, !Fo, Fg,Fg @ F7 - F1o
R
ohy : Ao, As - Fg ® Fr ohs : (A11,Fg),Fg ® Fr - Fig
— (A27A3),A11, IFg - F19
—

Cut

W W
b1 B, s FFo @Fr Y he:Any o lFo Fo ®Fr F Frg
hCut

— Ay, Az, Az, IFg, IFg = Fig
— A1, A2, A3, !Fg - Fig

e Case rule 'L

hi : Ao FFg hy:Asbk Fr hg : A11,F9,F6 ® F7 - Fig
R
oh; : Ay, A3 - Fg ® Fr ohg : (A117 !Fg),FG ® Fr - Fio
—:(A2,A3),A11,!Fe - Fio

—

ax/W ax/W
oh; : Ay, A3 - Fg ® Fy hg : Aq1,F9,Fs ® F7 F Fio hCut
u

— A1, Az, A3, Fg FFig
— A1, A2, Az, IFg = Fio

Cut

o Case rule &1

hi : Ao FFg hy: Az b Fr hg : A12,F10,F6 ® F7 - F11
R
oh; : As, Az F Fg ® Fr ohg : (Ay2,F9&F10),F6 ® F7 F F13

—: (A2,A3), A12,Fg&Fi0 F F11
—

ax/W ax/W
oh; : Ay, Az - Fg @ Fr hs : A12,F10,F6 ® F7 - F11 hCut
u

— A2, Az, Az, Fig = F11
— A1, Ao, Az, Fo&F10 - F11

L2

Cut

L2

Case rule &1

hi:AsFFg hy:AsbFr hg : A12,F9,Fg ® F7 - F11
oh; : Ay, Az - Fg @ Fr R ohs : (A12,F9&F10),Fs ® F7 - F11
—:(A2,A3),A12,Fg&F10 F F11
—
ohy An AaFFo@Fr Y he i AraFoFe@Fr b Fy /Y
— A1z, Az, Ag,Fg - F1y hout
— 1 A1z, Ag, A, Fg&F10 F F11

&1

Cut

L1

e Case rule ®r,
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hy : Ao FFg hy: Az Fr

® hg : A12,F9,F10,Fs ® F7 = F11
ehy : Ay, As - Fg ® Fr "

XL
ohg : (A12,F9 @ F19),F6 @ Fr - F11

Cut
—:(A2,A3),A12,Fg ® F1o - F11
—
ax/W ax/W
oh; : Ay, Az - Fg @ Fr hg : A12,F10,F9,Fs @ F7 - F11 neut
1k
—: A2, A2, A3, F10,F9 - F11

L
— A1z, Az, A3, Fg ® F1o - F11
h; : As FFg hy: Az Fg

he : A7,Fs,Fg - Fig
ohy : Ao, As I Fg ® Fo B

ehg : A7,Fg ® Fg I F1o “L
Cut
—: (A27A3)7A7 F Fio
—
— W —
— : Az Fg ax/ — : A7,Fg,Fg F Fip

Cut
—: Az, A7,Fg - Fio st
Cut
— Ay, A3, As F Fop sk

ax/W
ax/W

— : Ag FFg

e Case rule @,

hi:Ags FFg hy:Ashk Fr hg : A12,F9,Fg ® F7 FF11 hg : A1,F10,Fg ® F7 - F11

ohy : Ay, Aj F Fg ® Fr R ohs : (A12,Fo @ F10),Fo ® Fr - F1g
—:(A2,A3),A12,Fg ®F10 - F11 cut
—
by 80 A Fo @ Fr M Gy A Fo Fo@FrkFrn Y by Be AaFFe @Fr Y et AraFroiFe @ Fr FFy 2V
— 1 A1z, Ay, Ay, Fg - F1y hout — : Ay, Ag, A3, Fig F F11 hCut
— A1, Az, Az, Fg @ Fio - F11 G

e Case rule —oy,

hy:As+Fg hy:Aszb Fr hg : A13,Fg ® F7 F Fio hg: Ag,Fi11 F Fia

R
oh; : Az, Az - Fe @ Fr ohg : (Ag, A13,F10 ©F11),F6 ® F7 - F12 cut
u
—:(A2,A3), A9, A13,F10 ©F11 F Fi12
—
ax/W ax/W
oeh; : Ay, A3+ Fg ® Fr hg : A13,F6 ® F7 - Fio hCut p
u ax
—:A13,A2,A3 FFio — : Ag,F11 FFio .
L
—:Ay3,A2,A3,Ag,F10 ©0F11 FFi2
hy : A FFg hy: Az Fry hg : Ag HFi9 hg:Ai3,F11,F6 ® F7 F Fi2 &
R L
oh; : Ay, Az - Fg @ F7 ehg : (A9, Ay3,F10 ©0F11),Fs ® F7 - Fia c
ut
—:(A2,A3), A9, A13,F10 0 F11 F Fi12
—
ax/W ax/W
N oh; : Ay, Az - Fg ® Fy hg : A13,F11,F6 ® F7 - F12 hCut
ax u
—:AgFFyo — A3, Az, Az,F11 - F12 R
L
— A3, A2, Az, Ag,F19 0F11 FFi2

e Case rule I

5.10 Status of W: 0K

o Case rule 'R

hy : A6 h7 :!T5,6 - Fg
oh; : A3, IF3 6 eh7 :!T5,6 HIFg
. (As, 1F3), IT5 FFg gut
—
b A6 Y ey 6,175, 1, Firg /W
175, Ay, 1F5 F1Fs Cut

e Case rule 1y
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e Caserule T

hy : A+ Fg

oh; : Ay, !F3 F Fg

oh; : A5, Fg = T T

Cut

—: (A2,F3), A5 - T

—

— Ao, A5, IFs - T T

e Case rule &g

hy : Ay F Fg

hy : As5,Fg FFg hy: Ags,Fg - Fg

oeh; : Ay, !F3 F Fg

eh; : A5, Fg - Fg&Fyg

ut

— : (Ag,F3), As - Fg&Fg

hy : As F Fg

N
ax/W ax/W

e Case rule —op

oeh; : A5, Fg, Fg - Fg&Fg
hCut

: As, Ag, IF; - Fe&Fy

hy : As F Fg h7 : A5,Fg,Fg F Fg
o
ohy : Ao, IF3 F Fg eh7 : A, Fg I Fg —o Fy . R
ut
— : (Ag,!F3), A5 - Fg - Fg
—
—— ax/W W
b AsFFe Y b An o IFs F Fa o 2/
hCut
— . As, A, IF3 F Fg —o Fg
e Case rule ®p,
hy : As F Fg h7 : As,Fg - Fg
R
oh; : Ay, IF3 - Fg eh; : Ag,Fg I Fg @ Fo o 2
ut
—: (A2,F3), A5 - Fg @ Fg
—
—— ax/W W
hy : As F Fg ax/ oh7 : As,Fg,F3 - Fg & Fo ax/
hCut
— : As, A5,F3 - Fg ¢ Fg
o Case rule @p,
hy : A F Fg h7 : A5,Fg - Fg
R
oh; : Ay, IF3 - Fg eh; : Ag,Fg I Fg @ Fo o L
ut
—: (A2,F3), A5 - Fg @ Fg
—
—— ax/W W
b As e Y b As Fo Fs F Fa @ Fs X
hCut
—: As, A5,F3 - Fg & Fg
e Case rule 1,
hy : Ao 1 hs : Ag - Fr
ohy : Ao, IF5 F 1 ohs : Ag,1FF; ©
— : (A2, F3), Ag - Fr
—
S
Ay Ao Ry s 2
hy: Ay - Fs he : Ag,F5 - F7 1
oh; : Ay, IFg - Fy ehg : (1,Ag),F5 FFr ©
Cut
—: (A2,F3),1,Ag - Fr
—
W W
P TN e
hCut

—1,A,, Ag, IF3 - Fr

&R
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e Case rule ®p

hy : Ay - Fs he : A1o,F5 - Fg h61A7|‘F9®
R
oh; : Ay, !F3 F Fy ohg : (A7, A10),F5 - Fs @ Fo c
ut
— (Ag, !F3),A7,A10 FFg ® Fg
—
W W
m o As FFs Y Gh Arg. AriFa, I - Fs @ Fy az/
hCut
— Ao, As, A7, F3 - Fg ® Fo "
hy : Ag - F5 he : A7 =Fg hg: Aig,F5 - Fg
R
ohy : Ao, IF5 I Fs ehg : (A7, A1g),F5 F Fs ® Fo o
u’
—:(A2,F3), A7, A190 - Fgs ® Fg
—
W )
b Ao F s Y ehe iAo, AriFo s FFs 0 F 2
hCut

— Ao, A2, A7, F3 - Fg ® Fo
e Case rule W
hy : Ay - F5 he : Ag,F5 F Fg

oh; : Ao, IF3 - F5 ohg : (Ao, IF7),Fs - Fg
— : (Ag,!F3), Ag, IF7 F Fg
—

Cut

W W
b As E s Y b Mg Fs IFs Fr FFs 2
hCut

— . As, Ao, IF5, IF7 F Fg

hy : As FIF7 hs : Ag F Fg
ohy : Ay, IF5 LIy ohs : Ag, IF7 I Fa
—: (Ag,!F3), Ag FFg
—
— : Ao, Ag, IF3 - Fg

Cut

ax/W
e Case rule C
hy : Ag - F5 he : Ag, F5, !F7,!F7 - Fg

ohy : Ao, IF; I Fs ohg : (A, IF7),Fs5 - Fg
— : (Ag2,F3),Ag,IF7 - Fg
—

Cut

ax/W ax/W
hy : Ag - F5 ohg : Ag,Fs, IF5, IF7 - Fg
hCut

—: As, Ag,F3,!F7 - Fg

hy : As FIF; hs : Ag, !F7,F7 - Fg
oh; : Ay, !F3 HIF7 oh; : Ag,!F7 - Fg
—: (A2,!F3),Ag - Fg
-

—— ax/v W
b An mr Y h T Ag.iEs Fr FFs
hCut

— . Ay, Ag, IF5 - Fg

Cut

e Case rule 'L

hy : Ag - F5 he : Ag,F5,F7 - Fg
ohy : Ao, IF3 I Fs ohg : (Mg, IF7),Fs5 F Fg
- (AQ, !F3),A9,!F7 - Fg
—
b A E s Y b Ag o Fa s F e /Y
—: Ao, Ag,!F3,!F7 - Fg

Cut

hCut

hy : Ag HIF7 hs : Ag,F7 F Fg
oeh; : Ay, !F3 HIF7 ohs5 : Ag,!F7 - Fg
—: (A2,F3),Ag F Fg
-

—— ax/u W
b An mr Y hs  Ag.iEs Fs FFs
hCut

— . Ay, Ag, IF5 - Fg

Cut
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e Case rule &

he : A10,F5,Fs - Fg

hy; : Ay FF5
&2
ohy : Ao, IF5 F Fs ohg : (Ao, F7&Fs), Fs F Fo
Cut
— (AQ, !Fg),Alo,F7&F3 = Fg
—
ax/W ax/W
hi: Ao F Fs ohg : A1g, Fs, IF5, F7&Fs F Fg
hCut
— : A0, Az, F3,F7&Fg - Fg
hy : Ay - Fr&Fg hs : Ag,Fg = Fg
ohy : A, IF3 F Fr&Fg ohs : Ag,Fr&Fg - Fg -2
ut
— (AQ, IFS), Ag F Fg
—
ax/W ax/W
hi : Ao - F7&Fg ohs : Ag, IF3, Fr&Fs F Fg
hCut
—: Ag, Ag, F3 - Fg

o Case rule &1,1

hy : As FF5

he : A1, F5,F7 - Fg
L1

eh; : Ay, !F3 F F5

ohg : (Alo,F7&F8),F5 = Fg
Cut

—: (A2, !F3), Ao, F7&Fs F Fg

N
ax/w

ax/W

hy : As - F5 ohg : A1, Fs, |F3,F7&Fg F Fo

hCut

— :Ajg, Ag, F3,F7&Fg - Fg

hy : Ag F F7&Fg

hs : Ag,F7 F Fg
L1

ohy : Ay, IF3 - F7&Fg ohs : Ag,Fr&Fs + Fy

Cut

—: (A2,F3), Ag F Fg
—

ax/W ax/W

hy : As F F7&Fg

oh; : Ag, |F3,F7&Fg F Fg hCut
0

— Az, Ag, F3 = Fg

e Case rule ®p,

hy) : Ay FF5

he : A10,F5,F7,Fs = Fg
QL

oh; : Ay, !F3 F F5

ohg : (A10,F7 ® Fg),F5 - Fg
Cut

—: (Az,!F3), A10,F7 @ Fg - Fg

—
ax/W

W
b A FE

ohg : Ay, F5,!F3,F7 ® Fg - Fg
hCut

— 1 Aqo, A2, !F3,F7 @ Fg = Fg

hy : Ay - F7 ® Fg hs : Ag,F7,Fg F Fg

L

oh; : Ay, IF3 - F7 ® Fg ohs : Ag,F7 @ Fg - Fg

Cut

—: (Ag2,!F3),Ag F Fg

hy:Ao b F, @Fg oF

N

W W

MW b Ao, 15 Fr @ Fa I Fy 2/
hCut

— : Ag, Ag,F3 - Fg

e Case rule @,

he : A10,F5,F7 = Fg hg: A1g,F5,Fs - Fo

hy : Ay FF5
oh; : Ao, IF5 F Fy ehg : (Ao, Fr @ Fs), Fs F Fo .
—: (Az,!F3),A10,F7 @ Fg - Fg
—
i 80 Fs 2V he i Aro.Fs,IFa Fr B Fs I Fo :2:‘:

1 Ao, Az, F3,F7 @ Fg - Fg
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hi : Ao F Fr @©Fg hs : Ag,Fr - Fy hs : Ag, Fg - Fy
ohy : Ao, IF3 - Fr @ Fg ohs : Ag,F7 @ Fg F Fo
. (Ag,F3), Ag F Fy
—
b AsrFraFs XV ens Mg iFs.Fr @ Fs k- Fy 2V

— 1 Ag, Ag,F3 - Fg

Cut

hCut

e Case rule —oy,

hy; : Ay HF5 he : A11,F5 FFg he: A7,Fg - Fio
ohy : A, IF; F Fy ehg : (A7, A1y, Fg —oFg),Fs - Fio
—: (A2,F3), A7, A11,Fg 0 Fg k- Fio

—

ax/W ax/W
hy : Az = Fp ohg : Ay, A7,F5,!F3,Fg -0 Fg - Fig hCut
0

— A1, Az, A7, F3,Fg 0 Fg = F1g

Cut

h; : Ao FF;5 he : A7 FFg hg:A11,F5,F9 FFig
oh; : Ay, !F3 - Fs5 ehg : (A7, Aq11,Fs ©0Fg),F5 F Fig
—: (A2,F3),A7,A11,Fg 0 Fg F Fig
—
b As s Y b Ay ArFs.lFs Fa oFg - Frg /Y
—:Aq11,A9,A7,F3,Fg —0Fg I Fq

—or,

Cut

hCut

hy : Ay F Fg —0 Fg hs : Ag -Fs hs: A7, Fg FFig
oh; : Ay, !F3 - Fg —0 Fg ohs : (Ag,A7),Fg 0 Fg FFig
- (AQ, !F3)7A67A7 FFio
—
b Ao Fs oFs Y ehs Mg, Ay, IFs Fs o Fy - Fig zz/‘:
A’

— 1Az, Ag, A7, !F3 = Fio

—oL

Cut

e Case rule [

hy : Az - p(ne)

I
oh; : Az, !F3 I p(ng) ohs : %, p(ng) - p(ng) cut
u
— : (Ag,F3), * F p(ng)
—

S S
T AaFs k- plag)

5.11 Status of C: 0K

e Case rule 'R

hi : Ao, !F3,!F3 -6 h7 :!Y5,6 - Fg
eh; : Ay, IF3 6 eh7 :!T5,6 HIFg
— . (A, IF3), IT5 FIFg Cut
—
by AaFs Fs - 6 " a6 s iEs /Y
175, Ay, IF5. 1F5 FIFs hCut
— 175, Ag, IF5 FIFs
e Case rule 1
e Caserule T
hy : Ag, IF3,F3 - Fg
oh; : Ay, !F3 - Fg eh; : A5, Fg T
(B9, Fa), A T Cut
—
-

— Ay, Ag,IF5 - T
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e Case rule &g

hy : Ag, IF3,F3 - Fg h7 : As5,Fg - Fg hy: As,Fg - Fg

&
ohy : Ao, IF3 F Fg *hy i Ag,Fo b Fs&Fy R
1%
— (Ag, IF3), As F Fg&Fy
—
- e —————— ax/u
by Ao Fs.Fs F Fo /Y onr i As.Fo b Fakrs X/

. As, As, IF3, IF3 - Fg&Fo
— Ao, As, IF3 - Fs&Fo

e Case rule —op

hy : As, !F3,!F3 - Fg h7 : A5,F6,Fg F Fg
S
oh; : Ao, IF3 F Fg oh7 : Ag,Fg - Fg oFy =
Cut
— : (A2,!F3), A5 - Fg —oFg
—
ax/W ax/W
ohy : Ay, IF3 F Fg h7 : As,Fg, Fs - Fo
hCut
— : Ay, As,Fg,F3 - Fg
R
—: Ao, A5,!F3 - Fg —0Fg
o Case rule &g,
hy : As, !F3,!F3 I Fg h7 : As,Fg - Fg ®
R
oh; : Ao, IF3 - Fg eh; : Ay, Fg I Fg & Fo 2
Cut
- (AQ,!Fg),AE, - Fg @ Fg
—
ax/W ax/W
eh; : Ay, !F3 - Fg / h7 : As,Fg - Fo /
hCut
. As, Ag, IFs F Fo B v
— Az, A5, !F3 - Fs @ Fg 2
o Case rule @p,
hy : As, !F3,!F3 - Fg h7 : Ap,Fg - Fg
R
oh; : Ay, IF3 - Fg oh; : As,Fg - Fg @ Fy 1
Cut
- (A2,1F3),A5 - Fg @ Fg
—
ax/W ax/W
ohy A iFs FFe Y n AL Fo R Fs
hCut
—: Ao, A5, !F3 - Fg v
R
— : Ag, A5,!F3 - Fg & Fg 1
e Case rule 1,
hy : Ag,F3,IF3 - 1 hs : Ag - F7
ohy : Ao, IF3 F 1 ohs : Ag,1FFy; ©
Cut
- (AQ,!F;;),A@ - Fr
—
———————— ax/W
—: Ao, Ag,F3 - Fr7 =/
hy : As, !F3,!F3 - F5 he : Ag,F5 - F7
oh; : Ao, IF3 F Fs ohg : (1,Ag),Fs - Fr
Cut
- (AQ,!F;}), 1,Ag FFr
—
U ——— W — W
ony  AaFs FFs VY w1 AsE b 2
hCut

—:1,A5, Ag,F3 - Fr

e Case rule ®p
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hy : Ao, IFg, IF3 - Fs he : A1g,F5 FFg hg: A7 - F

oh; : Ao, IFs F Fs ohg : (A7, A1g),Fs5 - Fg ® Fg CutR
—: (A2,F3), A7, A0 - Fs ® Fg
—
by Ao Fa 15 F Fs 2V hg i Aro An Fs b Fs @Fs 2V
T Ao, Do, AnFy, IFs - Fs © Fo hCut
—: A10,Q2,A7,!F3 - Fg ® Fg
hy : A, IF3, IF5 F Fs he : A7 FFg hg: Aqo,Fs - Fo
oh; : Ay, F3 - Fs oo« (Ar,Aro) FoF Fs@Fy OF
—:(A2,!F3), A7, A9 F Fg ® Fg gur
—
by Do Fa 15 F Fs Y he i Aro ArFs - Fs ®Fo :/‘:
U

— 1 A1, Ao, A7, !F3,!F3 - Fs ® Fg
— 1Ay, A2, A7, IF3 - Fs ® Fg

e Case rule W

hy : Ag, !F3,!F3 - F5 he : Ag,F5 - Fg
ohy : Ao, IF3 - Fy o : (Ao, IF7), F5 | Fs
(A, 'F3), Ag, Fy F Fg
—
ohy Ao P b Fs Y Ly AgFlEn - Fs 2V
. Au, Ay, IFs, IF7 F Fg hCut

Cut

hy : Ag, IF3, IF3 HIF7 hs : Ag F Fg
oh; : Ag, IF5 FIF, ohs : Ag, IFq I Fa
—: (Ag2,!F3),Ag FFg
—
— : Ao, Ag,F3 - Fg

Cut

ax/W

e Case rule C'

hy : Ap,!F3,!F3 - F5 he : Ao, Fs5, F7,!F7 - Fg
ohy : Ao, IF3 I Fs ehg : (A, IF7),Fs5  Fs
— : (Ag,'F3),Ag,F7 - Fg
—
1) W
by Ao 1Fs. Fs - Fs Y eng: Ag Fa.lF, - Fs 2
hCut
s, Ay, IFs, IF5, IF7 F Fg
—: Ag, Ag,F3,F7 - Fg

Cut

hy : Ao, !F3,!F3 HIF7 hs : Ag, F7,!F7 - Fg
oh; : Aoy, IF3 FHIF7 ohs : Ag,!F7 - Fg
— : (Ag,F3),Ag - Fg
—
P N

—: Ao, Ag,F3 I Fg

Cut

mCut

e Case rule 'L

hy : Ag,!F3,IF3 - Fs hg : Ag,F5,F7 - Fg
oh; : Ay, IF3 - F5 ohg : (Ag,!F7),F5 - Fg
- (AQ, !Fg),Ag, IF7 - Fg
—

Cut

ax/W ax/W
Ao 1Fs s - Fs Y e i Ag.Fs Fr Fs
hCut

—: Ao, Ag,F3,!F3,!F7 - Fg
— 1 Ay, Ag,F3,!F7 F Fg
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hy : Ay, !Fs, IF3 FIFy; hs : Ag,F7 - Fg

oh; - Ay, IFs FIF, ohs - Mg, F7 I Fy
(A2, IF3), Ag - Fy Cut
—
hy: DaFs Fs L Y e Ag s Fs /Y
Ao, Ag, IFa, IF5 F Fg hCut
. Ao, Ag, IF5 I Fg
e Case rule &
hy : A, !Fs, IFs F Fs he : A1, Fs, Fs F Fo
oh; : Ao, IFs F F5 ehg : (Ao, Fr&Fs),Fs FFg =7
— : (As,F3), Ao, Fr&Fg I Fg Cut
—
by As1Fs. 75 F Fs Y ehg Aro Fa.Fo&rs - Fg /Y
. Auo, As, IF3, IF5, F7&Fs - Fo heut
. Aro, Do, Fs, Fr&eFs - Fo
hy : A, IF3, IF5 F F7&Fs hs : Ag, Fs - Fo
ohy : Ay, IF3 - F7&Fsg ohs : Ag,Fr&Fs - Fg Lo
(Do, F3), Ag - Fo Cut
—
by Ag.1Fs.1Fs - Fr&Fs /" ens: Ag Fr&Fs I Fg 7V
Ao, Ag, IF3, IF3 - Fy heut
T A Mg, IFs - Fo
o Case rule &1,1
hy : Ao, !F3,!F3 - Fs he : Ayo,F5,F7 FFg &
ohy : Ao, IF3 - Fy eh : (Ao, Fr&Fs), F - Fo
. (Do, IF3), Ao, Fr&Fs F Fo Cut
—
Ao 1Fa 1Fs F Fs Y ahe i Arg.Fs FrkeFs - g /W
. Avo, Ao, IF3, IF3, F7&Fg F Fg hCut
— Avo, Ag, IFs, Fr&Fg F Fo
hy : A, IF3, IF5 - F7&Fs hs : Ag, Fr - Fo
ohy1 : Ao, IF3  Fr&Fg ohs : Ag, Fr&Fg I Fo &
(A, IF3), Ag - Fo Cut
—
by : Dg,Fs. 1Fs - Fr&Fs /" ons : Ag. FrkeFs I Fg /Y
 As, Ag, IFs, IF F Fy hCut
—: Ao, Ag,F3 F Fg
e Case rule ®p,
hy : Ao, IF3,!F3 - Fj he : A1, F5,F7,Fg F Fg o1
ohy : Ao, IF5 I Fy ohs  (Auo,F7 © Fs) Fs FFy -
—: (A2,F3),A10,F7 ® Fg F Fg
—
by Aa1Fs. Fs - Fs Y ehg i Aro FaFr @ Fa b Fy /W
~ . Aro, Mg, IF3, IF5, F7 ® Fs - Fo hCut
. Avo, Ao, IF5, F7 @ Fg F Fo
hy : Ao, IF3,!F3 - F7 @ Fg hs : Ag,F7,Fg - Fg
oh; : Ao, IF3 - Fr @ Fs ohs : Ag,Fr @ Fg - Fg -
. (As, 'F3), Ag - Fo Cut
—
by Ap1Fs Fs F Fr @ Fs /Y by Ag.Fs @ Fa - Fo :z/‘z
u

— : Ay, Ag, !F3,F3 - Fg
— 1 Ay, Ag,F3 - Fg
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e Case rule @,

hy : Ap,!F3,!F3 - Fs he : A1g,F5,F7 FFg hg : A1g,Fs,Fg - Fo
oh; : Ay, !F3 - F5 ohg : (A1g,F7 @ Fg),F5 - Fy
—: (A2,!F3),A10,F7 ©Fg - Fo

—

ax/W ax/W
hy : Ay, !F3, IF3 - F5 ohg : A1p,F5,F7 @ Fs F Fo
hCut

— 1 Ao, Ao, IF3,F3,F7 @ Fs k- Fo
— : Ajo, A2, !F3,F7 @ Fg - Fg

Cut

hy : As,!F3,!F3 - F7 @ Fg hs : Ag,F7 FFg hg: Ag,Fg F Fg
oh; : Ay, IF3 - F7 @ Fg oh; : Ag,F7 ®Fg F Fyg
— (AQ,IFS),AG - Fo
—

L

ut

ax/W ax/W
hy : Ay, IF3,!F3 - Fy & Fg ohs : Ag,F7 & Fg - Fy

—: A, Ag, F3,F3 - Fg
— : Ag, Ag, IF3 - Fg

hCut

e Case rule —oy,

hy : Ao, IF3, IF5 - Fs hg : A11,F5 = Fs hg: A7, Fg FFyg
oh; : Ay, IF3 - Fy ohg : (A7, Ay1,Fg ©Fg),F5 FFig
—: (A2,F3), A7, A11,Fg 0 Fg F Fyg
—
by Ao Fa s F Fs Y he  Arr.Bn Fs.Fs o Fg F Frg 2V
A1, As, Ar, IF3, IF5, Fs —o Fo - Fio hCut
—:Aq1,A2, A7, IF3,Fg —0Fg - Fq

Cut

hy : Ao, !F3,!F3 - Fj he : A7 = Fg hg: A11,F5,Fg FFig
ehq : AQ,!F;; = Fs ohg : (A7,A11,F3 —OFg),Fs FFio
—: (A2,F3), A7, A11,Fg 0 Fg F Fyo
—
by Aa s Fs F Fs Y ehg i A1y Ay Fo.Fs oFg F Frg /Y
A1, Do, Ay, IFs, IF5, Fs —0 Fg F Fro heut
— All,AQ,A7, !F3,Fg —o Fg - Fio

Cut

hy : Ag, IF3,!F3 - Fg —o Fg hs : Ag =Fs hs: A7, FgFFyg
oh; : Ay, !F3 - Fg —0Fyg ohs : (Ag,A7),Fg —0Fg F Fig
—: (A2,!F3),Ag, A7 - Fip
—

—or,

Cut

ax/W ax/W
by Ag 15 15 - Fa o Fy 2" b Ag.Ar. Fs oFy FFrg 2

— Az, Ag, A7, IF3,!F3 - Fig
— Az, Ag, A7, !F3 = Fio

Cut

o Case rule I

hy : Ag, IF3,IF3 p(ne)

I
ohy : Ao, IF3 - p(ne) ohs @, p(ne) - p(ne) cut
u
—: (A2, !F3), * I p(ne)
—
ax/W

— : Ao, F3 - p(ng)

5.12 Status of |L: 0K

e Case rule 'R
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hy: Ay, F3 6

hy :175,6 F Fg
oy : Ay, IF3 - 6

eh; :IT5 6 FIFg

Cut
—: (Ag,!F3),!T5 HIFg
—

b 8a.Fa k6 M ehn 6,5 FiEg /Y

hCut
— 175, Ay, F3 FIFg

— 175, Ao, IF3 FIFg

e Case rule 1p

e Caserule T

h; : Ag,F3 - Fg
eh; : Ay, IF3 - Fg

oh; : A5, Fg - T

Cut
—: (Ag,F3),As T
—

— Ao, A5, IF3 = T T

o Case rule &g

hy : Ag,F3 - Fg

h7 : As,Fg - Fg
oeh; : Ay, !F3 F Fg

h7 : As,Fg - Fg

oh7 : A5, Fg F Fg&Fg
Cut
—: (AQ, !1:‘3)7 Ap - Fg&Fg
N
W
hy : Ag,F3 - Fg ax/

W
ohy - A Fo - Falry 2
hCut
— : Ao, A5, F3 - Fg&Fg v
A, As.IF F Fa&iFy

e Case rule —opg

hy : Ag,F3 - Fg

h7 : As,Fg,Fg F Fg
ohy : Ao, IF; F F

—OR
eh7 : A5,Fg - Fg —0Fg
Cut
—: (Ag,F3), A5 - Fg —oFg
—

_— /W ———————— ax/u
ony g 0Fs FFe Y WAL FeFs ks 2

hCut
—: Ao, A5, Fs, IF3 F Fg "
—OR
. Aa, A5, IFs - Fg —o Fy

o Case rule @p,

hy : Ag,F3 - Fg

h7 : As,Fg - Fg
DRy
eh; : Ay, !F3 F Fg eh; : A5,Fg - Fg @ Fg
Cut
—: (Ag2,!F3), A5 - Fs @ Fg

—
W
ony Ay 1Fs FFg

W
by As. Fo b Fg
hCut
TS SN TR v
R
— : As, A5, IF3 - Fg @ Fy 2

e Case rule ®g,

hy : Ag,F3 - Fg

h7 : A5,Fg - Fg
oeh; : Ay, !IF3 F Fg

R
eh; : Ay, Fg I Fg & Fo !
Cut
— : (Ag,!F3), As - Fg @ Fo
—

ax/W ax/W
oh; : Ay, !F3 - Fg / hy : As,Fg - Fg /

hCut
TS SN TR U
R
— : As, A5, IF5 F Fg & Fy !
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e Case rule 1,

hy: Ag,Fs 1

hs : Ag F Fr
oh; : Ao, 'F5 F 1 ohs : Ag,1FF; -
Cut
—: (Ag,F3), Ag F Fr

—
S Sy
Ay Ao lFs FEn X/
hy : Ag,F3 - Fp
oh; : A, IF5 - Fs

he : Ag,F5 - Fr
1.
ohg : (1, Ag),Fs F Fr

Cut
— (Az, !F3)71,A8 - Fr
—
_— W  —— W
ony  An s F s Y LT Al FFs iz/
t
—.1,As,Ag, IF3 - Fr v

e Case rule ®p

hy : Ay, F3 b Fj

hg : A10,F5 FFs hg: A7 FFg
ohy : Ay, Fs I Fa

R
ohg : (A7,A19),F5 F Fg @ Fg cut
u
—: (A2,!F3), A7, A19 - Fg ® Fg
—

ax/W

ax/W
hi : Ag,F3 F5 ohg : Aqg,A7,F5 - Fg ® Fg

hCut
— A1, A2, A7,F3 - Fs ®Fy
— 1 A1, A2, A7,IF3 - Fs ® Fg

hy : Ag,F3 - F5 hg : A7 F Fg hGZAlo,Fsl—Fg
oh; : Ay, !F3 F F5 ohg : (A7, A10),F5 - Fs ® Fg ©nr
—: (A2,!F3), A7, Ao F Fs ® Fo cut
—
b As Fa b Fs 2V eh Ao An PP Fs@Fg 2V
— 1 A10,A2,A7,F3 - Fg ®Fg \ houe

—:A10,A2,A7,F3 - Fg ®Fg
e Case rule W

hy : Ag,F3 - Fp
oeh; : Ay, !F3 F F5

he : Ag,Fs5 - Fg
ehg : (Ag, IF7),F5 - Fg

Cut
—: (Ag,F3),Ag,F7 F Fg
—
—————— ax/W ————————— ax/W
oh : Ay, !F3 | Fj he : Ag,Fs,!F7 - Fg
hCut
— : Ao, Ag,F3,!F7 - Fg
hy : Ao, F3 HIF; hs : Ag F Fg
oh; : Ao, IF3 FIF, ohs : Ag, |F7 F Fg
Cut
—: (A2,F3), Ag F Fg
—

e S
Ay Ao s F s

e Case rule C'

hy : Ay, F3 + Fs

hg : Ag,Fs5,!Fr,!F7 - Fg
oh; : Ay, !F3 FFs

ohg : (Ag,!F7),F5 - Fg
Cut
- (AQ, !Fg), Ag,F7 - Fg
—

ax/W

—— ax/W
oh; : Ao, IF5 - Fs b : Mg Fa, 1F7,IF7 F Py 2/

hCut
—: Ag, Ay, F3,F7,!F7 F Fg "
—: Ao, Ag,F3,F7 - Fg
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hy : Ay, F3 HIFy

hs : Ag, IF7, IF7 - Fs

oh; : Ay, IF; FIFy

ohs : Ag,!F7 - Fg

Cut
—: (Ag2,!F3),Ag F Fg
—
—_— W — W
ony g tFs FiEr Y A E e EEs
Cut
. As, Ag, IFa F Fs mha
e Case rule !L
hy : Ag,F3 - Fp he : Ag,F5,F7 F Fg
ohy : Ao, IF5 F Fs ehg : (Ao, IF7),F5 I Fg
Cut
— : (Ag,F3),Ag,F7 - Fg
—
ax/W ax/W
hy: Ay, F3 HF5 ohg : Ag,F5,!F7 - Fg
hCut
— : Ag, Ag,F3,!F7 - Fg
 As, Ay, IF5, IF7 F Fa
hi : Ao, F3 HIF7 hs : Ag,F7 - Fg
ohy : A, IF3 FIF, ohs : Ag, F7 I Fg
Cut
— (AQ, !Fg),Ae I Fg
—
ax/W ax/W
by : Ao, F3 FIF; ohs : Ag, F7 I Fg
hCut
—: Ao, Ag,F3 - Fg
—:Ag,Ag,F3 - Fg
o Case rule &9
hy : Az, F3 FFs he : A1o,Fs5,Fs - Fo &
oh; : Ao, 'F5 - Fs ohg : (Ao, Fr&Fs),Fs F Fg =7
Cut
—: (A2,F3), Ayo,F7&Fg - Fg
—
ax/W

hy : Ag,F3 - Fp

W
ohg : Ay, F5,F7&Fg - Fg ax/

— : Aqg, Ao,

F3,F7&Fg F Fg

— Ay, Ag,

hy : Ag,F3 b F7&Fg

IF3, F7&Fg F Fo

hs : Ag,Fs - Fg

oh; : Ay, IF3 - Fr&Fg

ohs : Ag,Fr&Fg - Fg

—: (A2,!F3),Ag F Fg

—

W
hy : Ag,F3 - F7&Fg ax/

oh; : Ag,F7&Fg - Fg

—: A2, Ag,F3 - Fg
Mg, Ag,lFa FFy

e Case rule &1

hi : Ag,F3 FF5

he : A10,Fs5,F7 F Fg

hCut

L2
Cut

ax/W
hCut

ehy : A, IF; F Fs

&
ohg : (Aqo,Fr&Fg),F5 FFy  =F

Cut
- (Az, !F3),A107F7&Fg - Fg
—
ax/W ax/W
hi : Ao, F3 - Fs ohg : Aig, Fs, F7&Fs - Fo
hCut
— : Aqg, Az, F3,F7&Fs - Fg
—: A10,A2,!F3,F7&Fg - Fg
hy : Ao, F3 - F7&Fs hs : Ag,F7 - Fg
ohy : A, IF3 F Fr&Fg ohs : Ag, Fr&Fg - Fg 2!
Cut
— (Az, !Fg),AG F Fo
—
ax/W

hy : Asg,F3 - F7&Fg

ax/W
ohs : Ag, F7&Fs I Fg

— : Ao, Ag,F3 - Fg

—: Az, Ag,!

F3 F Fo

hCut
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e Case rule ®p,

hy : Ag,F3 - F5

he : A10,Fs5,F7,Fs - Fo
oh; : Ay, IFs I Fa

L
ohg : (A10,F7 ® Fg),F5 - Fg

Cut
—:(A2,!F3),A10,F7 ® Fg I Fo
—
ax/W ax/W
hy : Ay, F3 - Fs ohg : A1p,F5,F7 @ Fg F Fo
hCut
— :A10,A2,F3,F7 ® Fg - Fg

— 1 Ajo, A2, !F3,F7 @ Fg - Fg
hy : As,F3 - F7 ® Fg

hs : Ag,F7,Fg F Fg
oh; : Ay, IF3 - F7 ® Fg

oh; : Ag, Fr @ Fg - Fy ?L

t

— (AQ,!F3),A6 = Fg v
—

ax/W ax/W
hy : As,F3 HF7 ® Fg ohs : Ag,F7 ® Fg - Fg

hCut
— : Ag, Ag,F3 F Fg h
—: Ao, Ag,F3 - Fg '

e Case rule @y,

hy : Ag,F3 - F5

he : A1o,Fs5,F7 - Fg
oeh; : Ay, !F3 F F5

he : Ayg,F5,Fg = Fg
ohg : (A19,F7 ®Fg),F5 - Fg c
ut
- (AQ, !F3)7A107F7 @ Fg - Fg
—

ax/W

W
hi:Ag,Fy - Fy oho  Ayo.Fa Fr G Fs FFg 2

hCut
— : Aq9, Ay, F3,F7 @ Fg - Fg
— 1 Aqo, A2, !F3,F7 ©Fg - Fg
hy : Ay, F3 - F7; ®Fsg

| h5:AgFrbFo hs:Ag,FshFo
oh; : Ao, IF5 - F7 @ Fg ohs : Ag,Fr @ Fs I Fo E
Cut
—: (Ag2,!F3),Ag F Fg
—

ax/W

- -
by : Ao, Fs - Fr O Fg ohs  Ag Fr B Fs - Fy

hCut
—: Ag,Ag,F3 F Fg \
—: Ag, Ag, F3 - Fg

e Case rule —oy,

hy : Ag,F3 HF5

hg : Ay1,F5 - Fg
oeh; : Ay, !IF3 F F5

he : A7,Fg F Fio
—or
ohg : (A7, Aq1,Fs 0 Fg),F5 FFip c
ut
—:(A2,F3), A7, A11,Fg 0 Fg - Fio
—

ax/W

ax/W
hy : Ag,F3 FF5 ohg : Aq1,A7,F5,Fg —0Fg F Fio

hCut
— A1, Az, A7,F3,Fg 0 Fg - F1g
—:Aq1, Az, A7,!F3,Fg -0 Fg - F1g

hy : Ag,F3 HF5 hg : A7 - Fg

he : A11,F5,F9 - Fip
oh; : Ay, !F3 F F5

—oL
ohg : (A7,A11,Fg AOFQ),FS = Fio

Cut
—: (Ag,!F3), A7, A11,Fg 0 Fg F Fio
—
W W
hy : Ag,F3 FF5 ax/ ohg : Ay, A7,F5,Fg -0 Fg - Fyg ax/
hCut
—: Aq1,A2,A7,F3,Fg 0 Fg - Fig "

— :Aq1,A2,A7,!F3,Fg —0Fg - Fip

hy : Ag,F3 - Fg —oFg hs : Ag FFs hs:A7,Fg FFqip
oh; : Ay, IF3 I Fs —o Fg ohs : (Ag, A7), Fs o Fy F Fig F
. (Da, 1F3), Ao, Ar F Fro Cut
—
by Ag Fa b Fa oFy XV

)
ohs - Ao, A7 Fs oFo  Frg 2/
hCut
— 1Az, Ag,A7,F3 = Fio \
— 1Az, Ag, A7, !F3 = Fig

87

L



e Case rule [

hy : Ag,Fs F p(ng)

ohy : Ay, IF5 - p(ng)

I
oh;s : *,p(ng) - p(ng) c

ut

—: (A2,!F3), * - p(ne)
—

—: Ao, IF3

5.13 Status of &5

e Case rule 'R

hy: Ag,Fy H 7

——— ax/W

OK

hg :!76,7 F Fg

ohy : Ao, F3&Fa -7 X% ‘ehg :176,7 FIFg o
t
. (Ag, F3&Fy4), 176 FIFg v
—
b AaFa 7 Y T e g Y
76, Ag, Fy FIFg hCut
— 176, Ao, Fa&Fq FIFg 12
e Case rule 1
e Caserule T
hy: Ao, Fy FF
1 2 4 7 &L2 T

oh; : Ay, F3&F4 - Fr

ehg : Ag,F7 T

Cut

- (AQ,Fg&F4),A6 =T
—

— Ay, Ag, Fa&Fs T

e Case rule &g

hy : Ao, Fy FFr

hg : Ag,F7 FFg9 hg: Ag,F7 FFio

ohy : Ao, F3&Fs F Fy 22 ohg : Ag,Fr F Fo&Fio
Cut
—: (A2,F3&F4), Ag - Fg&Fig
—
ax/W ax/W
hy : Ag,Fy FFr ehg : Ag,F7 F Fg&Fqp
hCut
—: Ao, Ag,Fy F Fo&Fqg
— : Ao, Ag,F3&F4 F Fg&Fqp L2
e Case rule —op
hy : Ao, Fy FFr hg : Ag,F7,Fg - F1g
oh; : Ag,F3&F4 FFr % ehg: Ag,Fr F Fg —o F1g
Cut
— : (Ag,F3&Fy), Ag - Fg —0 F1g
—
ax/W ax/W
ohy  Ap Pl FFr Y AL F R FFrg X
Cut
—: Ag,Ag,Fg,F3&F4 - Fig "
— : Ao, Ag,F3&F4 - Fg -0 Fqg
o Case rule ®p,
hi : Ag,Fy - Fr hs : Ag,F7 - Fio .
ohy : Ao, F3&Fa F Fr %% ‘ohg: Ag,Fr b Fo @ Fip 2
Cut
— (Az,Fg&F4), Ag F Fg @ F1p
—
W W
ohy Ao FalFa kB Y e AgFrEFrg
hCut

— : Ag, Ag,F3&F4 - Fip

— Az, Ag, F

Dr
3&F4 = Fg @ F1o 2
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o Case rule ©p,

hy : Ag,Fy HFr hg : Ag,F7 - Fg

& Dr
ohy : Ao, F3&Fa FFr %% ‘ehg : Ag,Fr - Fo @ F1o !
. (Ag,F3&F4), Ag - Fo @ Fro
—
- ax/W ————— ax/W
ohy  An Pl b Fr Y A E FEs

hCut
. A, Mg, Fa&Fa F Fg v

— Az, Ag,F3&F4 = Fg @ F1o i
e Case rule 1,
hy:Ag,Fy b1 he : A7 b Fg
ohy : Ao, F3&Fa F 1 bra 5= A, 1FFg ©
(D2, FakeFs), Aq - Fs cut
—
A, Ar FakFs P Y
hy : Ay, Fy - Fg hy : Ag,Fg b Fg
eh; : Ay, F3&Fs - Fg 2 ehy:(1,Ag),Fg F Fg
. (Ao, F3&Fa), 1, Ao - Fs cut
—
ohy  Ap Falrs FFs Y T Agro b Es Y
T 1, Ao, Ao, Fa&Fa - Fg hCut
e Case rule ®p
hy : Ag,Fy F Fg i h7 : Ay11,Fe FFg hy: AghkFio .
oh; : Ay, F3&F, I Fg ohy : (Ag,A11),F6 FFg ® Fio Cut
—: (A2,F3&F4), Ag, A11 F Fg ® F1o
—
b AaFarFo XY ehr i Arr As Fo b Fo @Fg 2V
—:Aq1,A2,Ag,Fy FFg ® Fig hout
— Au1, Ag, Ag, Fa&Fy F Fg @Fig -
h; : Ao, Fy - Fg h7 : Ag=Fg hr:Aj1,Fe FFio
ohy : Ao, F3&Fq FFg L2 ehy: (As,A11),Fe FFo @ Frg
—: (A2,F3&F4), Ag, A11 - Fg ® Fio Gu
—
b 8a.Fat Fo Y ehy i A1y As.Fo - Fo ® Fio :zl/l‘:

—:Aq1,A2,Ag,F4 = Fg ® Fio
— A1, Az, Ag, F3&F4 = Fg @ Fio

e Case rule W

L2

hy : Ao, Fy - Fg h7 : Ajo,Fe - Fg
eh; : Ao, F3&F4 - Fg 2 eh7: (A1o,!Fs),Fe - Fo

Cut
- (AQ,Fg&F4), Ajp,!Fg F Fg
—
ax/W ax/W
oh; : Ay, F3&F, - Fg h7 : Aqp,Fe,!Fg - Fg
hCut

— : Ao, Ag, IFg,F3&F4 F Fg
hy : Ag,Fy HIFg hg : A7 F Fg
oh; : Ao, F3&F4 FIFs 2 ehg: Aq,IFs F Fo
— (AQ,Fg&F4),A7 - Fg
—

Cut

W
— Ao, A7, F3&F4 - Fg ax/

e Case rule C
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hy : Ag,Fy FFg h7 : Ayo,Fs, Fs, !Fg = Fg

ehy : Ay, F3&F4 - Fg 2 ‘ehr: (Aqo,!Fs),Fg - Fo
. (Do, F3&F4), Ao, IFs - Fy gut
—
ony g FalFa FFo Y b AvgiFo.lFs Fa FFy 2V
= Avo, Ao, IFs, IFs, Fa&eFa F Fo heut
Ao, Ao, Fg, F3&eFs F Fo
hy : Ao, Fy FIFg he : Ay, IFg, IFg - Fo
ohy : Ao, Fa&Fa FIFs Y2 ehg: Ay, IFg - Fg
. (Aa, F3&F4), A7 F Fy cut
—
ohy g FakFs PR Y b AL Fs R FEg Y
T As, As, F3&Fa - Fy mCut
e Case rule 'L
hy : Ag,Fy FFg h7 : Ayo,Fe,Fs FFg
ohy : Ay, F3&Fs F Fg  ©° ‘ehy: (Ayo,!Fs),Fg - Fo
(D, F3&Fa), Ao, IFs | Fy Cut
—
ohy Mg Fa&Fa FFo Y 47 Arg Fe.FsF Fg XV
. Ato, Mg, Fg, F3&F,  Fo hCut
— 1 Ao, Ag, IFg,F3&F4 F Fg
hy : Ao, Fy FIFg he : Ar,Fg - Fo
oh; : Ay, F3&F4 HIFg &2 ehg : As, IFg F Fo ‘L
(D2, Fa&Fs), Ar - Fo Cut
—
By Aa FaFs " eho: A b ry o
. As,Aq,Fa b Fo hCut
— Ay, A7, F3&Fy FFg 22
e Case rule &
hy : Ao, Fy F Fg h7 : Ay1,F6,Fg - Fig
ohy : Ao, Fa&Fy - Fg ©? ehy: (Ayy,Fs&Fg),Fg F Fro =7
—: (A2,F3&F4), A11,Fs&Fg - Fio gut
—
m AsFa b Fo X eny i Arr Fo.FakFo - Frg /Y
 A11, Do Fa, Fe&Fg F Fro heut
— A11,Ag, F3&Fy, Fs&Fo - F1g 2
hy : Ao, Fy - Fg&Fg he : A7,Fg9 = Fio
ohy : Ao, F3&Fs - Fg&Fg  ©2 ehg: Ay, Fg&Fg - Fip 22
. (Ao, Fa&eFa), A7 F Fro Cut
—
by AsiFa k- FakFs Y eng Ay Fako - Frg 2V
T Aa, A7 Fab Fro Cut
— : Ao, A7, F3&F4 - Fig L2
e Case rule &1
hy : Ag,Fy F Fg i hy : A1y, Fe, Fs - Fio .
ohy : Ay, F3&F, F Fg eh7 : (A1, Fs&Fg), Fg F F1o
— + (Ao, F3&Fy), Aq1, Fs&Fg F Fio Cut
—
Ao Fa b Fo Y ehn AryFo Fa&Fy - Fig zz/‘:
A

—:Aq1,Ag,Fy,Fg&Fg - Fig
— : Aq1, Ao, F3&F4,Fs&Fg I Fig

L2
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hy : Ao, Fy - Fg&Fo he : A7,Fg = Fio

ohy : Ao, F3&Fy I Fs&Fg =2 ehg: Ay, Fg&Fo - Fio =
Cut
- (Ag,Fg&F4),A7 = Fio
—
W W
by Ag.Fa b Fa&Fo " eng : s FakFo I Frg 2
hCut
— 1Az, A7,F4 FFio "
L2
—: Ao, A7, F3&F4 F Fio
e Case rule ®p,
hy : Ao, Fy - Fg < h7 : A11,Fe,Fs,Fo - Fig
L2 L
eh; : Ag,Fg&F4 - Fg eh7 : (A117F8 ®F9)7F6 F Fio cut
u
— : (A2,F3&F4), A11,Fs @ Fg - Fio
—
————— ax/W ax/W
hy : Ag,Fyq - Fg oh7 : Ay1,Fg,Fs @ Fg - Fip HCut
2%
—:Aq11,A2,F4,Fs ®Fg - F1g
L2
—:Aq1,A9,F3&F4,Fs ® Fg - Fip
hy : Ag,F4 FFg ® Fg hg : A7,Fs,Fg FFio
ehy : Ay, F3&F, - Fs @ Fg  ~° ‘ehg: A7,Fs ® Fo F Fio
ut
- (AQ,Fg&F4),A7 = Fio
—
ax/W ax/W
h o AaFaF Fs@Fs XV eng i An Fs @ Fs - Fig
hCut
— Az, A7,F4 = Fio "
— Ay, A7, Fs&Fy FFpp C?
e Case rule @y,
hy : Ag,Fy - Fg h7 : Ayq,F6,Fs F Fi9 hy: Ay1,Fg,Fg F Fig

ohy : Ao, F3&Fy - Fg 22

oh7 : (A11,Fs @ Fg),Fs - Fio

Cut
—: (A2,F3&F4), A11,Fs @ Fg F Fio
—
I W W
hy : Ag,Fy FFg ax/ oh7 : Aq1,Fg,Fg @ Fg - Fig ax/
hCut

— :Aq11,A2,F4,Fs ®Fg FFigo

— 1 A1, A2, F3&F4,Fg @ Fg = Fig

L2

hy : Az, Fq - Fg @ Fo he : A7, Fs FFi9g hg: A7, Fg - Fig
ohy : Ay, Fs&F, - Fg B Fy 0 ohg : A7, Fg @ Fg F Fig
ut
—: (A2,F3&F4), A7 FFio
—
ax/W ax/W
hy : Ag,Fy - Fg @©Fg ohg : A7, Fg @ Fg - Fio
— Ao, A7,Fs - Fio
L2
— 1Az, A7, F3&F4 FFig
e Case rule —oy,
hy : Ay, Fy - Fg h7 : A12,Fe FFg h7: Ag,Fio0 F F11
L2 L
oh; : Ao, F3&F4 - Fe oh7 : (Ag, Ay12,Fg -0Fi10),Fe - F11 cut
u
— : (A2,F3&Fy4), Ag, A12,Fg 0 Fio - F11
—
ax/W ax/W
hy : Ag,Fy - Fg oh7 : A2, Ag,Fe,Fg 0 Fig - Fi1 Cut
u
— Ay, As, Ag,Fq,Fg -0 F10 - F11
— Ao, Ay, Ag,F3&Fy,Fg 0 Fig F Fyp 22
hy : Ag,Fy - Fg h7: Ag FF9 hy:A12,Fs,F10 - F11
L2 L
eh; : Ay, F3&F, - Fg oh7 : (Ag, A12,F9 -0 F19),Fg F F11 c
ut
- (AQ,F3&F4),A8,A12,F9 —oF10 FF11
—
W W
b As FaFFo Y ohs  Aig A Fo.Fy oFioFFry 2
hCut

— A2, Az, Ag,Fy,Fg 0 F1o - Fry

— A2, Ag, Ag,F3&F4,Fg 0 F10 - F13

L2
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hy : Ag,F4 F Fg o Fig he : A7 FFg hg: Ag,Fio F Fi1

L2 —oL
oh; : Ay, F3&F4 F Fg —0Fqg ohg : (A7,A3),Fg —oF19 FFq1
Cut
—: (A2,F3&F4), A7, Ag - F11
—

ax/W ax/W

hy: Ag,F4 HFg ©oFqgo ohg : A7, Ag,Fg -0Fq10 - F11 LCut

u

— Az, A7, Ag,Fy - F13
— 1Az, A7, Ag,F3&F4 - F11

L2

o Case rule I

hy : Ag,F4 - p(n7)
oh; : Ay, F3&F4 - p(nr) v

2 I
ohs : *, p(n7) - p(n7)

Cut
—: (A2, F3&Fy4), * - p(n7)
—
ax/W
— : Ay, F3&Fy F p(ny)
5.14 Status of &;: 0K
o Case rule 'R
hy : Ag,F3 7 hg :!76,7 F Fg
ohy : Ao, F3&Fs 7 X' ehg :176,7 FIFg
Cut
(A, F3&Fy), 176 FIFg "
—
b AsFa k7 Y G 7 IT6 FiFy az/w
h
— 176, Ag,F3 FIFg ut
— 176, Ay, F3&Fy FIFg £l
e Case rule 1
e Case rule T
hy : As,F3 F Fr
ohy : Ao, F3&Fs FFr X' ‘ehg: Ag,Fr - T
Cut
- (AQ,Fs&F4),A6 =T v
—
T
— : Ao, Ag,F3&F, T
e Case rule &g
hy : Ag,F3 - Fr hg : Ag,F7 - Fg hg: Ag,F7 - Fio
ohy : Ao, F3&Fy - Fy 21 ohg : Ag,Fr - Fo&Fio R
t
— (Az,Fg&F4), Ag F Fo&F10 v
—
W W
b AsFa - Fr Y ehn AgFrF FokFrg 2
hCut
— : Asg, Ag,F3 F Fo&F1g
—: Asg, Ag,F3&F4 F Fg&Fqp b
e Case rule —op
hy : Ag,F3 - Fr hg : Ag,F7,F9 F Fio
ehy : Ao, F3&Fs FF7 ~' ‘ehg : Ag,Fr - Fg —0 Fig
Cut
— + (Ao, F3&F4), Ag - Fg —0 F1g v
—
W W
oh; : Ay, F3&F4 - Fr ax/ hg : Ag,F7,Fg = Fig ax/
hCut

— Az, Ag,F9,F3&F4 - Fig
— : Ao, Ag,F3&F4 - Fg -0 Fqg

—©OR
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o Case rule @pg,

hy : As,F3 F Fr hg : Ag,F7 - Fig
oh; : Ay, F3&F4 - Fr L1 ohg : Ag,F7 - Fg @ Fio
— (A2, F3&Fy4), Ag k- Fg @ F1o
—
ohy Ao FolFs P By 2V b Ag Fr FFrp 2V
— : Ao, Ag,F3&F4 F Fig hCut
— 1 Ag, Ag,F3&F4 F Fg @ Fip

Rg
Cut

Ra
o Case rule @p,

hy : Ag,F3 - Fr hg : Ag,F7 - Fg
oh; : Ao, F3&F4 FFr “' ‘ehg : Ag,F7 F Fg @ Fio

—: (A2,F3&F4), Ag F Fo @ Fio
—
- AW ————— ax/u
ohy  Aa FakFa FFr Y i AgE b Fe
hCut
Ay Ag.FakeFa I Fo

— Az, Ag,F3&F4 = F9g @ Fio

Ry
Cut

Ry
e Case rule 1,

hy : Ag,F3 1 hg : A7 F Fg
&ra1 L
oh; : Ao, F3&F4 1 ohg : A7, 1+ Fg c
t
— . (Ag,F3&F4), Aq I Fs "
—

. Aa, Aq,F3&F4 I Fs

ax/W

h; : As,F3 - Fg h7 : Ag,Fg - Fg 1
ohy : Ao, F3&Fyq FFg ' ehy: (1,Ag),FoFFs
— : (Ag,F3&Fy), 1, Ag F Fg

—

W W
ohy Ao Falra FFg Y 1 AgiFo s

Z .1, A, Ao, F3&F4 | Fg

Cut

hCut
e Case rule ®pg

hy : Ao, F3 - Fg h7 : A11,F6 = F9 hy: Agt Fio
R
ohy : Ao, F3&Fs FFg X' ehs: (Ag,A11),F6 - Fg ® Fio

— : (Az2,F3&F4), Ag, A1 - Fg ®F1o
—
W W
b Aa Pk Fo XV ehr Avy As Fo - Fo ®Fig 2
hCut
— A1, A2, Ag,F3 - Fg ® Fio

— 1 A1, A2, Ag, F3&F4 = Fg @ Fio

ut

L1

hy : As,F3 - Fg hy : Ag = Fg hr:Aj1,Fg FFip
L1 R
oh; : Ay, F3&F4 - Fg eh7 : (Ag,A11),Fg - Fg ® Fio

—: (A2,F3&F,), Ag, A1 FFg ® Fip
—
W W
By Ao Fs FF Y Wby Mgy A Fo R Fo @Fr0 2
hCut
—:A11,A2,Ag,F3 - Fg ® Fip

— 1 A1, A2, Ag, F3&F4 = Fg @ Fio

e Case rule W

ut

L1

hy : Ao, F3 - Fg h7 : Ajo,Fe - Fg
ohy : Ay, F3&F4 F Fg  “' ‘ehy: (Ayo, [Fs),Fg - Fo
— (A27F3&F4)7 A107 IFs  Fg
—
ohy Ao FalFa b Fe Y h i AvgFo.lFs - Fe XV
. Ao, A, IFg, Fa&eFy F Fo hCut

Cut
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hy : Ag,F3 HIFg he : A7 F Fg

ohy : Ao, F3&Fa FIFs ' ‘ehg : Aq,IFg F Fo
Cut
—: (A2, F3&F4), A7 E Fg
—
ax/W
. A, Ay, F3&Fa F Fo
e Case rule C
hy : Ap,F3 - Fg h7 : Aqo,Fs, !Fs,!Fs = Fo
ehy : Ay F3&Fs - Fg ' ehr: (Aqo,Fs),Fg - Fo
Cut
— : (Ag,F3&Fy4), A1, IFg F Fg
—
ax/W ax/W
oh; : Ao, F3&Fy4 - Fg h7 : Aqo, Fe, IFs, IFg - Fg
hCut
— : A10,A2,!Fg, Fg,F3&F4 - Fg
— : Aqp,As, IFg,F3&F4 - Fg
hy : Ao, F3 HIFg he : A7, !Fg,!Fg - Fg
ohy : Ao, Fa&Fa FIFs Y1 ehg : Ay, IFg - Fg
Cut
—: (A2,F3&F4), A7 - Fo
—
ax/W ax/W
oh; : Ay, F3&F, HIFg he : A7, !Fg,Fg - Fg
mCut
—: Ao, A7, F3&F, - Fg
e Case rule L
hy : Ag,F3 FFg h7 : Ayo,F6,Fg FFg
ohy : Ay, F3&Fs FFg  ©' ehy: (Ayo,!Fs),Fg - Fo
Cut
— 1 (A2, F3&F4), Ao, IFs - Fg
—
ax/W ax/W
ohy : Ao, F3&F4 - Fg * h7 : Ayo,Fg,Fg - Fg */
hCut

— Ao, Ag,Fg,F3&Fy - Fy
— : A10, A2, Fg,F3&F,4 - Fg

hy : Ao, F3 HIFg he : A7, Fg - Fg

& 'L
ohy : Ao, F3&Fa FIFs ~' ‘ehg : Aq,IFg F Fo

(Do, Fa&Fs), Ar - Fo Cut
—
by Ag.Fs FFs Y ene i As s FFg /Y
. Au As,Fs b Fg hCut
— Ay, A7, F3&Fy - Fg = F1
e Case rule &
hy : Ao, F3 F Fg h7 : A11,Fe, Fo - Fio
ohy : Ao, Fa&Fy - Fg ©' ehy: (Ayy,Fs&Fg),Fg F Fro =
— 1 (A2,F3&F4), A11,Fs&F9 - Fio Gur
—
ohy  Ag FalFa FFe Y b AL Fo.Fe F g XV
A1, Mg, Fo, Fa&eFa F Fro heut
—: A11, Ao, F3&F,, Fs&Fo - F1g  ©2
hy : Aa,F3 - Fg&Fo he : A7,Fo - Fio
ohy : Ao, F3&Fs F Fg&Fg  ©' ehg: Ay, Fg&Fg - Fip 22
— : (A2,F3&F4), A7 FFio Gu
—
by As.Fs - FakFs " eng : As.FakFo I Fig az::

—:Ag,A7,F3 - Fio
— 1 Ao, A7, F3&F, F Fig

L1

o Case rule &1,1
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hy : Ag,F3 - Fg h7 : Ay1,Fg,Fg F Fy

0

ohy : Ao, Fa&Fq - Fg ' ehy: (Ayr,Fs&Fg),Fg F Fio  °F
— (Mg, F3&F4), A1y, Fs&Fo - Fig Cut
—
hy : Ao, F3 - Fg ax/l oh; : Aqq,Fg, Fg&Fg - Fig ax/W
. A1, Mg, F3, Fs&Fo | Fro heut
— A11, Ay, Fo&Fy, F&Fg - F1g 1
hy : Ag,F3 - Fg&Fyg hg : A, Fg F Fig
ohy : Ao, F3&Fs - Fg&Fg  ©' ohg : Ay, Fg&Fg - Fio  °1
— : (A2,F3&F4), A7 - Fio Cut
—
Ao Fa - Fa&Fs 2V eng: A Felry F Frg /Y
— : As, A7, Fs F Fig hCut
— i As, Aq, F3&F4 F Fro X!
e Case rule ®j,
hy : Ay, F3 F Fg h7 : A11,F6,Fg,Fo F Fig
ohy : Ay, F3&Fs F Fg ' ‘ehy: (Ay1,Fs @ Fe),Fg F Fio
— : (Ao, F3&F4), A1, Fs @ Fo - Fig Cut
—
b AP FFe M e Avy FeFs ®F - Fig
—:A11,A2,F3,Fs ®Fg - Fio heut
— :Aq1, Ay, Fg&Fy, Fg @ Fg - Frg ="
hy : Ao, F3 - Fg ® Fo he : A7, Fs,Fo F Fio
ohy : Ay, F3&F4F Fs @Fg ' ‘ehg: A7, Fs ® Fo - Fig cut

— : (A2,F3&F4), A7 - Fyig

s
W W
b Ao FsF Fa @ Fy " ehg An s @ Fy - Frg 2
hCut
A, Aq,Fs F Fro
— Ao, A7, Fa&Fy FFig 1
e Case rule @,
h; : Az, F3 - Fg h7 : A11,F6,Fs FFio h7:A11,Fs,Fg - Fio

ehy : Ay, F3&Fy4 - Fg L1

oh7 : (A11,Fs ©Fg),Fs - Fio

—: (A2,F3&F4), A11,Fs @ Fg - Fio
—
ax/W

ut

hy : Ag,F3 FFg eh7 : Aq1,Fg,Fs @ Fg I Fig

ax/W

—:Aq1,A2,F3,F§ ®Fg - Fip

hCut

— A1, As,F3&F4,Fg @ Fg - Fig

L1

hy : As,F3 - Fg @ Fg he : A7,Fgs - Fi0 hg: A7,F9 - Fio
ohy : Ay, F3&F4 F Fs ®Fy -1 ohg : A7, Fg @ Fg - Fig
— : (A2,F3&F4), A7 - Fio cut
—
hi : Ag,F3 - Fg & Fg ax/W ehg : A7, Fg @& Fg - Fip ax/W
—: Ag, A7,F3 FFio hCut
— i Au, Aq, Fs&Fy - Fg Pt
e Case rule —oy,
hy : Ag,F3 - Fg h7 : A12,Fg = Fg9 hy: Ag,Fi0 - F11
ohy : Ay, Fs&F, FFg ' ehr: (Ag, A12,Fg 0 F19),Fg - F11 =
— : (A2,F3&F4), Ag, A1z, Fg 0 Fio - F11 cut
—
b Ao Pk Fo Y ehr Ara AsFe.Fo o Fio - Fon :Z/Z
u

— Ay, Az, Ag,F3,Fg -0 F10 - F11

— A2, Ag, Ag,F3&F4,Fg 0 F10 - F13

L1
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h; : Ag,F3 - Fg h7 : Ag = Fg hr:Aj2,Fs,Fio - F11

L1 —oL
oh; : Ay, F3&F,  Fg oh; : (A87A127F9 —OFlo),FG = F11 c
ut
—: (A2,F3&F4), Ag, A12,Fg -0 F19 - F131
—
ax/W ax/W
hy : Ag,F3 - Fg oh7 : Ay2, Ag,Fg,Fg 0 Fi0 - F11
hCut
— 1 A1z, Az, Ag,F3,Fg 0 F10 - F11
L1

— A1z, A, Ag,F3&F4,Fg -0 F10 - F11

hy : Ag,F3 - Fg o Fqo he : A7 FFg hg: Ag,Fio - F11
L1 —Or

oh; : Ay, F3&F4 FFg —Fqg ohg : (A7, Ag),Fg -0F109 - Fi1
- (AQ,F3&F4),A7,A8 FFi1
—

Cut

ax/W ax/W
by Ao Fa FFy oF10 Y ehg: An As.Fy oo - Fi
hCut

— Az, A7, Ag,F3 - F13
— Az, A7, Ag,F3&F4 - F11

L1

e Case rule I

hy : Ag,F3 p(n7) I
L
oh; : Ay, F3&F4 F p(ny) b ehg : *,p(n7) F p(nr)

Cut
—: (A2,F3&Fy), x p(n7)
—

— : Ao, F3&Fy + p(n7)

ax/W

5.15 Status of ®;: 0K

e Case rule 'R

hy: Ag,F3,F4 H 7 hg :!76,7 F Fg
oh, : Ao, F3 @Fa -7 © ‘ehg {116, 7 FIFy
— (A3, F5 @ F4), T6 FIFg
—
b BaFaFa b 7 Y ehs7.m6 iEg /Y
176, Ag, F3, Fa FIFg

— 176, Ay, F3 ® F4 FIFg

Cut

L

e Case rule 1p

e Caserule T

hy : Ag,F3,F4 F Fr
®L T
eh1 : Ay, F3 @ F4 - Fr ohg : Ag,Fr - T .
ut
—:(A2,F3®F4),Ag b T
—
— 1A, Ag,F3 @F4 = T

.
e Case rule &g

hi : Ag,F3,F4 F Fr o5 hg : Ag,F7 FFg hg: Ag,Fr - Fip n
ehy : Ao, F3 @ Fa - Fr ohs : Ag, Fr - Fo&Fro '
- (Ag, F3 ® 174)7 Ag F Fg&F19
—
b AsFaFa b Y e AeF F Fokrg /Y
— 1 Ay, Ag,F3,Fq - Fg&Fqg hCut

— Az, As,F3 ® F4 - Fo&F1o

Cut

e Case rule —op
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hy : Ay, F3,F4 FFr hg : Ag,F7,Fg F Fio

4 —0
ohy : Ao, F3 @FaFFr; © ehg:Ag,FrFFg oF9 °
Cut

. (Aa,F3 ®@F4), Ag - Fg — Fio
—

W W

ohy Ao Fs 0 Fs - Fr Y e Ag FaFe FFrg O
hCut

— 1Az, Ag,Fg,F3 @ F4 - Fig
— 1Az, Ag,F3 ®F4 FFg 0F1g

e Case rule ®g,

hy : Ag,F3,F4 - F7 ® hg : Ag,F7 - F1g -
L
oh; : Az,F3 ® F4 - Fr ohg : Ag,F7 - Fg @ Fig Ct2
a0
—: (A2,F3 ®F4),A¢ - Fg ®F10
—
w — W
oh; : A3, F3 @ Fy - Fr ax/ hg : Ag,F7 - Fig ax/
hCut
— 1Az, As,F3 ®F4 FFio .
—:A2,A6,F3 ®F4 - Fg @ F10 2
e Case rule ©p,
hi : Ay, F3,Fq FFr hg : Ag,F7 - Fg R
L
oh; : Ay, F3 @ F4 F Fr ehg : Ag,F7 F Fg @ Fqg Ctl
A
—: (A2,F3 ®F4),A¢ - Fg DF10
—
W — W
oh; : Ay, F3 ® Fy - Fr ax/ hg : Ag,F7 - Fg ax/
hCut
— 1Az, Ap,F3 ®F4 - Fg .
— A2, A6, F3 ®F4 - Fg @ F10 !
e Case rule 1,
hy : Ag,F3,F4 F 1 ® hg : A7 - Fg
oh; i Ao, F3 @FaF1 F ‘ohg:As, 1F Fg cL
ut
—:(A2,F3 ®F4),A7 - Fg
—
W
— Az, A7,F3 ® F4 - Fg ax/
hy : Ag,F3,F4 F Fg h7 : Ag,Fg - Fg
®L 1z
oh; : Ay, F3 ® F4 - Fg oh7 : (1,Ag),Fg - Fs c
ut
- (Ag,Fg ®F4),1,A9 - Fg
—
W W
oh; : Ay, F3 ® Fy - Fg ax/ h7 :1,Ag,Fg F Fg a}(;/
hCut
— 1,85, 89,F3 ®F4 b Fg "
e Case rule ®p
hy : Ag,F3,F4 - Fg h7y : A11,Fg HFg hy: Aghk Fqp
L R

oh; : A>,F3 ® F4 - Fe oh; : (Ag, A11),Fe F Fg ® F1g

Cut
—:(A2,F3 ®F4),Ag,A11 FFg ®F1p
—
ax/W ax/W
hy : Ag,F3,F4 - Fg oh7 : Ayy, Ag,Fg - Fg ® Fig hCut
u
— Ay, Az, Ag,F3,F4 - Fg @ Fio
L
— 1 A11, A2, A8, F3 ®F4 = Fg ® Fip
hy : Ag,F3,F4 F Fg h7: AgHFg h7:Aq1,Fe FFip
L R
oh; : Ay, F3 ®F4 - Fg eh7 : (Ag,A11),F6 F Fg @ Fio c
ut
—:(A2,F3 ®F4),Ag, A11 - Fg ®F1p
—
ax/W ax/W
hy : Ag,F3,F4 - Fg oh; : Ay, Ag,Fg F Fg ® Fyg Heut
u
— A1, Az, Ag,F3,F4 = Fg @ Fip
L

—:A11,02,A8,F3 ®F4 - Fg ®Fip
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e Case rule W

hy : As,Fs,Fa - Fg o hy : Ag,Fe F Fo
oh; : Ao, F3 @ Fq - Fg ehi; : (Ayg, IFs), Fg F Fo o
— : (Aa,F3 ®F4), Aqo, IFs - Fo
—
oh; : Ay, F3 ® Fy - Fg ax/¥ h7 : Aio,Fe, IFg - Fg ax/i
T Ao, As, IFs, F3 @ F4 I Fo heut
hy : Ao, Fs,F4 FIFs he : Ar F Fo
ohy Dy Fs @Fs FFs OF ‘ehg: Ay, IFa - Fo
(D2, Fs @ Fa), Ar F Fo cut
—
T As AnFs@F FFy XV
e Case rule ¢
Biifs Py FubFo o b Aqo, Fe, IFs, IFs - Fo
oh; : Ay, F3 ® F4 - Fg eh7 : (Aq0,!Fg),F6 F Fg
(D2, F3 @ Fa), Aro, IFs I Fo Gut
—
ohy 8o Fs @Fa k- Fo Y Ao Fe, IFe, 1Fs - Fg /W
. Aio, As, IFg, IFs, F3 ® Fq - Fo hCut
~ Ao, Ao, IFg, F3 ® Fa F Fo
h1: Ao, Fs,Fq FIFs he : Ar, IFg, IFg - Fo
ohy Ao Fs @Fs Fs Y Teng: AnIFs - Fo
(D9, F3 @ Fa), An - Fo Cut
—
by Do Fs @Fs Fs Y e AriFs Fs FFg /Y
—As, A7 F3 @F4F Fo mCut
e Case rule L
hy : Ao, Fs,F4 - Fg hr : Ao, Fe, Fs - Fo
oy : Ao, F3 ®@Fa - Fg ~  ehy: (Aig,Fs),Fe F Fo
. (Az,Fs ®Fa), Aro, IFs F Fo Cut
—
ohy Do Fs 0Fs - Fo Y b Aro Fo.Fs kg /Y
—: Ayo,A2,Fg,F3 @ F4 - Fg heut
. Ao, Ag, IFs, F3 ® Fq - Fo
hy : Ao, F3,Fy FIFg he : A7,Fg - Fg
ohy By Fs @Fs Fs OF ‘ehg: Aq.IFa - Fo
(D9, Fs @ Fa), Ar F Fo Cut
—
by Aa Fa.Fa Fs SV ehe Ay Fs FFg /Y
T Ag. A7 Fa.Fal Fo hCut
T AL, AL Fs@F,FFy ¢
o Case rule &
BiiAg Py FabFs hy : A1y, Fe, Fo - Fio .
oh; : Ao, F3 @ Fa F Fg oh7 : (A11,Fs&Fg),Fg I F1o o
—: (A2,F3 ® F4), A11,Fs&Fg - Fio
—
ohy Ao Fa@FaFo Y b ArrFe.Fe - Fio az/‘:
1%

—:Aq1,A2,Fg,F3 ®F4 - Fio
L2
— A1, A, Fg&Fg,F3 @ F4 - Fig
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hy : Ag,F3,Fy F Fg&Fg he : A7,Fg = Fip

&
ohy : Ao, F3 @ Fa b Fs&Fg © hg: A7, Fs&Fo - Fig 72
Cut
—:(A2,F3 ®F4), A7 - Fyo
—
ax/W ax/W
hy : Ao, F3,Fa F Fg&Fo ohg : A7, Fs&Fg F Fio
hCut
— 1Az, A7,F3,Fs FFio ®
L
— 1Az, A7,F3 ®F4 - Fyo
o Case rule &1
hi : Ag,F3,F4 F Fg ® h7 : A11,F6,Fs F Fio
L L1
oh; : A2, F3 @ F4 - Fe oh7 : (A11,Fs&Fyg),Fe - Fio cut
A
—: (A2,F3 ®F4), A11,Fg&Fg F Fio
—
ax/W ————————— ax/W
oh; : Ay, F3 ® Fy FFg h7 : A11,F6,Fs FFio hCut
2%
—:Aq1,A2,Fs,F3 ®F4 - Fio
L1
—:Aj1,As,Fg&F9,F3 ® F4 - Fip
hy : Ag,F3,Fy F Fg&Fy hg : A7,Fs FFig
ohy : Ao, F3 @ Fu b Fg&Fy © ‘ehg: Ay, Fg&Fg - F1g 11
Cut
—:(A2,F3 ®F4), A7 - Fio
—
ax/W ax/W
by Ag.Fa.Fa F Fakry SV ehe ArFakrs - Frg 2
hCut
— Az, A7,F3,F4 - Fig "
L
— 1Ay, A7,F3 ® F4 - Fig
e Case rule ®p,
h; : Ay, F3,F4 F Fg ® h7 : Ayq,Fg,Fg,Fg - Fig
L L
oh; : Ay, F3 ® F4 FFg oh7 : (A11,Fg ®F9),Fe - Fio c
ut
—:(A2,F3 ®F4),A11,Fs ® Fg - F1g
—
ax/W ax/W
hy : A, F3,F4 - Fe oh7 : Aq1,Fg,Fg ® Fg - Fig
hCut
— 1 Aq11,A2,F3,F4,Fg @ Fg - Fig
—:Aq1,A2,F3 ®F4,Fg ® Fg - Fig
hi : Ag,F3,F4 - Fs @ Fg he : A7,Fg,Fg - F1g
L L
oh; : Ay, F3 ® Fy - Fg ® Fg ohg : A7,Fgs ® Fg - Fqg .
1%
—:(A2,F3 ®F4), A7 FFio
—
ax/W ax/W
hy : Ag,F3,F4 - Fg ®Fg ohg : A7,Fg @ Fg - Fig hCut
A

— Az, A7,F3,F4 FFio
— Az, A7,F3 ® F4 F Fig

e Case rule @,

h; : Ag,F3,F4 - Fg h7 : A11,F6,Fs = Fi0 h7:Aq1,Fs,Fo - Fig

QL
.h11A27F3®F4|—FG .h7:(A117F8 @Fg),FG}_Flo Cut
u
— : (A2,F3 ®F4),A11,Fs @Fg - Fio
—
ax/W ax/W
hy : Ag,F3,F4 - Fg oh7 : Ay1,Fg,Fs ©Fg - Fip bCut
1%

— Ay, A2,F3,F4,Fs @ Fg - Fig
—:A11,A2,F3 ® F4,Fg @ Fg - F1o
hg : A7,Fs FFi9 hg: A7,Fg FFig

L

hy : Ap,F3,F4 - Fs ®Fg

L
oh; : Ay,F3 @ F4 - Fs @ Fo ohg : A7,Fg @ Fg - Fig cut
u

—:(A2,F3 ®F4), A7 - Fio

—

ax/W ax/W
hy : Ag,F3,F4 - Fs @ Fg ohg : A7,Fg @D Fg - Fig hCut
u

— Az, A7,F3,F4 FFig

— AL, AL Fs®@F FFrp ©
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e Case rule —op,

hi : Ag,F3,F4 F Fg ® h7 : A12,Fg - F9 hy: Ag,Fi0 F F11 o
L L
oh; : Ay, F3 ® F4 F Fg oh7 : (Ag,Alg,Fg —OFlo),FG = F1q cut
u
—: (A2,F3 ®F4), Ag, A12,Fg -0 F19 - F11
—
ax/W ax/W
hy : Ag,F3,F4 - Fg oh7 : Aya, Ag,Fg,Fg 0 Fi0 - F11 hCut
U
— A2, A, Ag,F3,F4,Fg 0 F10 - F11
L
—:A12,A2,Ag,F3 ® F4,Fg -0 F19 - F11
hi : Ag,F3,F4 - Fg h7 : Ag = Fg9 hy:Ai12,F6,Fio - Fi1 .
L L
oh; : Ay, F3 ® F4 - Fg oh7 : (Ag, A12,Fg -0 F10),Fe - F11 cut
A
—: (A2,F3 ®F4),As, A12,Fg 0F19 - F11
—
1) W
hy : Ag,F3,F4 = Fg ax/ oh7 : Aya, Ag,Fg,Fg -0 F19 - F11 az/
hCut
— A1, As, Ag,F3,F4,Fg 0 Fio - F11
L
— A1z, A2, Ag,F3 ® F4,Fg 0 F19 = F11
hy : Ag,F3,F4 FFg —0Fqo he : A7 FF9 hg: Ag,Fi0 F Fi1
o
ohy : Ay, F3 @F4 - Fo 0Fio ~  ehg:(Ar,Ag),Fy oFio b Fi1  ©
Cut
—: (A2,F3 ®F4), A7, Ag F Fyy
—
W W
hy : Ap,F3,F4 = Fg 0 F1g ax/ ohg : A7, Ag,Fg —0Fig - F11 ax/
hCut
— 1Az, A7, As,F3,F4 F F11 ®
L
— 1Az, A7, As,F3 @ F4 - F13
e Case rule
hy : Az, F3,Fa - p(n7) ;
L
oh; : Ay, F3 ® F4 F p(n7) ohg : *,p(n7) F p(nr)
Cut
— : (A2,F3 ® F4),* - p(n7)
—
ax/W
—:Az,F3 ®F4 F p(nr)
5.16 Status of ©r: 0K
e Case rule 'R
hy : Ao, F3 -7 hy:Ag,Fy 7T hg :!76,7 F Fg
ohy : Ay, F3 GF4 -7 L ohg :176, 7 FIFg .
ut
- (AQ,FS @F4),!T6 HFg
—
W 1) ) W
b AaFs 7 Y ok 7076 FiFg :z/ b AaFa k7 Y G 7IT6 FiF, ;z/
t t
76, Ao, F3 FIF v — 176, Ag, Fy FIF v

— 176, Ay, F5 @ F4 FIFg L

e Case rule 1

e Caserule T

hy : Ag,F3 HF7y hy: Ao, Fy FFr
oh; : Ao, F3 & Fy - Fr L ohg : Mg Fr F T
- (AQ,Fg @F4),A6 =T
—
— Ao, Ag,FsPF4 T

Cut

T

e Case rule &p
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Biidg FsbFr mii Mg FabFr o hyiAgFrbFo by i AgFriFio
ohy : Ao, F3 O F4 - Fr = ohs : Ag,Fr - Fo&F1o
. (Ag,F3 ®F4), Mg F Fo&Fug

—

R

Cut

ax/W
hCut

ax/W ax/W ax/W
oh; : Ay, F3 P Fy - Fr hg : Ag,F7 - Fio

oh) : Ay, F3 O Fy - Fr hg : Ag,F7 = Fg
hCut
— A2, Ag,F3 OF4 FFg — 1Az, Ag,F3 ®F4 - Fig &
R

— 1Az, Ag,F3 O Fs k- Fo&Fio

e Case rule —op

hg : Ag,F7,Fg9 - Fio

hy : Ag,F3 HF7 hy: Ag,Fy HFr
ohy : Ay, F3 O F4 - Fr L ohg : Ag,Fr F Fg —o F1o
Cut
—: (A2,F3 ®F4),Ag - Fg -0 Fig
—
ax/W ax/W
oh; : Ay, F3 O Fy - Fr hg : Ag,F7,Fg - Fig hCut
10k
— 1Az, Ag,F9,F3 ®F4 - Fig
—©OR
— Az, Ag,F3 @Fy - Fg 0Fig
o Case rule &g,
hy : Ag,F3 HF7 hy: Ag,Fy HFr o hg : Ag,F7 F Fio R
ohy : A, F3 O F4 - Fr L ohg:Ag,Fr FFy ®Fro 2
Cut

— : (A2,F3 ®F4),A¢ FFg @Fio

N
ax/W ax/W
hg : Ag,F7 F Fio

hCut

oh; : Ao, F3 & Fy - Fr
— A27A67F3 DFa = Fio
DRy

— Ao, Ag,F3 ®F4 - Fg ®Fio

o Case rule @p,

hg : Ag,F7 - Fg

hy : Ag,F3 FF7 hy: Ag,Fy FFr ®
R
oh; : Ao, F3 & Fy - Fr L ohg : Ag,Fr F Fo @ F1o . 1
ut
— : (A2,F3 ®F4),A¢ FFg @F1o
—
) W
o Ao FaoFs b Y e AeF R Ey
hCut
— Az, Ag,F3 DFy - Fg o
R
—:A2,Ag,F3 BF4 - Fg @F1o !
e Case rule 1,
hy : Ag,F3 1 hy: A, FiF1 he : A7 F Fg
ohy : Ao, F3 DF4 F 1 P oehg:Aq,1FFg ¢
Cut
—:(A2,F3 ®Fq),A7 - Fg
—
W
72A2,A7,F3@F4'7F8 aX/
hy : Ag,F3 - Fg hy:Ag,Fy - Fg h7 : Ag,Fg - Fg 1
ohy : Ay, Fs @ Fa I Fg L eh7:(1,Ae),FeFFs -
Cut

— : (A2,F3®F4),1,Ag - Fg

—
W W
ax/ hy :1,Ag,Fg - Fg ax/
hCut

oh; : Ao, F3 B Fy - Fg
—:1,A2,Ag,F3 ®Fy - Fg

e Case rule ®p
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hi: Ao, F3 FFg hy: Ay, Fy b Fg h7 : Aj1,Fg FFg hy:Aghk Fig

ehy : Ay, F3 ®F4 F Fg L Tehr: (As,A11),Fo FFo @ Frg
—: (A2,F3 ®F4),As,A11 - Fg ®F1o Gu
—
oh; : Ay, F3 PFy - Fg ax/W h7 : Aq1,F6 - Fg ax/i
—:A11,A2,F3 @Fy - Fg heut —:Ag F Fig ax/W
—:Aq11,A2, Ag,F3 @ F4 - F9g @ F1p "
hy : Ag,Fs - Fg hy:Ag,Fy b Fg hy : Ag FFo hy:Aq1,Fe - Fio
eh; : Ay, F3 O Fy I Fg L Tehr:(As, A1), FoFFo @Fig
—: (A2,F3 @ F4),Ag, A11 FFg ®F10 gut
—
oh; : Ao, F3 @ Fy - Fg ax/W hy : Ay1,Fg - Fig ax/W
— : AgFFy ax/v —:A11,A2,F3 ®F4 - Fio hout

—:Aq1,A2,Ag,F3 @ F4 - Fg ®F1p

o Case rule W

hy : Ag,F3-Fg hy: As,Fy -Fg h7 : A1p,Fg F Fg
ohy : Ao, F3 B F4 - Fo L ehy : (A1, IFs),Fg I Fo

(A2, F3 ® Fa), Aro, IFs - Fo Cut
—
ohy  Ag.Fs 0 Fs - Fo Xy Aro.Fo1Fs g /Y
Ao, As, IFs, Fs @ Fa I Fo hCut
hy : Ag,F3 FIFg hy : Ao, Fy HIFs he : Aq F Fg
ohy : Ay, Fs @ Fa FIFg L ohg : As,IFs F Fo
(D9, Fs B Fa), Ar F Fo Cut
—
Ay A Fs @l Fs XV
e Case rule C'
hi : Ao, Fy FFg hy : Ao, Fy b Fg hy : Ay, Fe, IFs, IFs F Fg
ehy : Ao, F3 @ Fy - Fg DL (A1, IFs), Fg F Fg ot
— : (Ag,F3 ®Fy), A1o,!Fg F Fg
—
ohy Ao Fa 0 Fs b Fo X r i Arg.Fo. IFa,1Fs - Fg /Y
- Avto, Do, IFs, IFs, F3 & Fa F Fo heut
. Avo,Ag,IFs, F5 G Fa - Fy
hy : Ao, F3 FIFg  hy : Ao, Fa HIFs he : Aq, IFs, IFs F Fo
ohy : Ao, Fa @ Fs FFg L Tehg : Aq,Fg I Fo
(D9, Fs B Fa), Ar F Fo cut
—
ohi A Fs ©FaFFs " g Ar, s Fs P Ry Y
Ao, Aqp,F3 OF4 b Fo mCut
e Case rule 'L
hy : Ag,F3 FFg hy : Ag,Fy b Fo hy : Ao, Fg, Fs - Fo
ohy : A, Fs @ Fa - Fg T eh;: (A1o,IFs),Fe F Fo
— : (A2,F3 @Fy4), A0, !Fs FFy gur
—
ohy Ao FaaFa b Fe Y b ArgFo.Fs Fg /W
hCut

— 1 A1, A2, Fs,F3 @ Fyq - Fg
— : A1, A2, IFs,F3 @ Fy4 - Fg
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hy : Ag,F3 H!Fs hy : Ag,Fy FIFg © he : A7, Fs  Fo
L

oh, : Ao, F3 @ Fa HFg ohg : A7, IFg F Fo
Cut
—:(A2,F3 ®F4), A7 FFg
—
W W W W
by 80, Fs Fs XY eng i A s Fy Y b Anira trs Y ehg: Ap.Fs - Fe X/
hCut hCut
—: Ao, A7, F3 FFg —: Ao, A7, F4 FFg o
L
— 1Az, A7,F3 ®F4 - Fg
e Case rule &
hy : Ay, F3 FFg hy:Ag,Fy - Fg h7 : A11,F6,F9 FFio
L L2
oh; : A, F3 ®F4 - Fp oh7 : (A11,Fs&Fg),Fe - Fio cut
A
—: (A2,F3 ®Fq),A11,Fe&Fg - Fio
—
ax/W ax/W
oh; : Ay, F3 O Fy4 FFg h7 : A11,F6,F9 FFig hCut
u
— A1, As,Fg,F3 ©F4 - Fig
L2
— A1, Ag,Fg&Fg,F3 @ Fy4 - Fig
hy : Ag,F3 F Fg&Fg9 hy : Ag,Fy - Fg&Fyg ® hg : A7,F9 FFig
L
ohy : Ay, F3 @ Fy b Fg&Fo ohg : A7, Fs&Fg - Figo . L2
ut
—:(A2,F3 ®Fq), A7 - Fio
—
ax/W ax/W ax/W ax/W
By : Ao, Fs - Fg&Fg " ohg : Av Fg&Fo F Fio /" Ty : Ao, Fa b Fg&Fo " ‘ohg : Ay, Fg&Fg F Figp
hCut hCut
—: As, A7,F3 FFio U —: A, A7,F4 = Fio "
L
—: Ao, A7, F3 & F4 FFqip
o Case rule &1,1
hy : Ag,F3Fg hy:As,Fy - Fg h7 : A11,F6,Fg FFio
L L1
oh; : Ay, F3 & Fy - Fg oh7 : (A11,Fg&Fg),Fg F Fig c
ut
— : (A2,F3 ®Fq),A11,Fg&Fg - Fip
—
ax/W ax/W
oh; : Ay, F3 ©F4 - Fg h7 : A11,F6,Fs - Fio hCut
u
— 1 Ay, Ao, Fg,F3 @ Fy - Fug
— A1, Do, Fs&Fy, Fs @Fy FFig
hy : Ag,F3 - Fg&Fg hy : Ay, Fy - Fg&Fyg o he : A7,Fg FFig
oh; : Ao, F3 @ Fa - Fs&Fg L ehg : Av Fg&Fo F Fro 1!
Cut
- (A27F3 ®F4)7A7 F Fio
—
W W W W
by Da.Fs b FakFo " eng : Ar FakFo I Fio 2V by Mg Fa b FakFs " ehg: Ao FadFo - Fig
hCut
— Az, A7,F3 - Fio " — A2, A7,F4 FFio
L
— 1Az, A7,F3 ®Fs FFyo
e Case rule ®p,
hy : A, F3FFg hy:Ag,Fy - Fg o h7 : A11,F6,Fs,Fg - Fig
L L
oh; : Ay, F3 O F4 FFg oh7 : (A11,Fg ® Fg),Fs F Fio cut
u
—: (A2,F3 ®Fq),A11,Fs ®Fg - F1o
—
ax/W ax/W
oh; : A3, F3 O Fy - Fg h7 : A11,Fg,Fs,Fg - Fig
hCut
—:Aq1,A2,Fg,Fg,F3 @ Fq - Fig ®
L
—:A11,A2,Fg ®Fg,F3 @ F4 - Fig
hy : Ag,F3 FFg ®Fg hy:Ag,FyFFg ®Fy ® he : A7,Fg,Fg - Fig
L L
oh; : Ay, F3 @Fy F Fg ® Fo ohg : A7,Fs ® Fg - Fip
—: (A2,F3 @ Fq),A7 - Fio
—
ax/W ax/W ax/W ax/W
hy : As,F3 - Fg ® Fg ohg : A7, Fg ® Fg - Fig hCut hy : As,Fy HFg ®Fg ohg : A7, Fg ® Fg - Fig hCut
— Az, A7,F3 = Fio " — Az, A7,F4 = Fio "

— Az, A7,F3 ®F4 FFyo =
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e Case rule @,

hy : Ag,F3 FFg hy: Ay, Fy b Fg . h7 : A11,F6,Fs F F10o h7:A11,F6,F9 F Fio .
oh; : Ay, F3 @ Fy - Fg oh7 : (A11,FS @Fg),Fg F Fio cut
—: (A2,F3 ®F4),A11,Fs ®Fg k- Fio
—
hy : Ag,F3 - Fg ax/W eh7 : Aq1,F6,Fs @ Fg F Fio ax/W hi : Ag,Fyq FFg ax/W eh7 : Aq1,F6,Fs B Fg F Fio ax/W
—:Aq1,A2,F3,Fs @ Fg - Fig hout —:Aq11,A2,F4,Fs ©Fg - F1g houe
— A1, A2, F3 §Fy,Fg DFg - Fig g
hy : Ao, F3 - Fgs®F9 hy: A, FyFFg@Fy he : A7, Fs FFi19 hg: A7,Fg9 FFig
ol : Ao, F3 B Fy - Fs @ Fy o ehg : Aq,Fs @ Fg - Frg
—:(A2,F3 @ Fa), A7 FFio ur
—
hy : Ag,F3 - Fg @ Fg ax/W ohg : A7, Fgs @ Fg - Fig ax/W hy : Ag,Fy - Fg B Fg ax/W ohg : A7, Fgs @ Fg - Fio ax/W
— i As,Aq,Fs k- Fro heut — . Aa,Aq,F4F Fio heut
— Az, A7,F3 ®F4 FFyo r
e Case rule —oy,
hy : Ag,F3 - Fg hy:Ag,Fy - Fg hy : Ay, Fg FFg hy:Ag,Fio F F11
ehy : Ao, F3 @ Fy I Fo L Tehs: (Mg, Ara,Fo oFi0),Fo b Fip T
—: (A2,F3 @F4q),Ag, A12,Fg 0 Fip FF11 gur
—
ohy Ao FsFskFo Y h AL ForFs X
—:A12,A2,F3 @ F4 - Fy heut —: Ag,F10 - F11 ax/W
—: Aq2,A2,Ag,Fg 0 F10,F3 ®Fq - Fqy oL
hi : Ag,F3 FFg hy:Ag,Fy - Fg . h7 : Ag=Fg hr: Aj2,Fs,Fi0 F F11 o
oh; : Ay, F3 ®Fy F Fg oh; : (Ag,Alg,Fg —OFlo),Fﬁ = F1q
—: (A2,F3 @ Fa),As, A12,Fg o F1o - F11 ur
—
eh; : Az,Fg PDFytFg ax/W h7: A127F107F5 = Fi1 ax/W
A T Arz, D2, Fro,F3 © Fa F F1u heut
— :Ajy2,Az,Ag,Fg ©0F10,F3 ®F4 - F13 or
hy : Ag,F3FFg -0F19 hy:As,Fy FFg —0Fqg . he : A7 FFg hg: Ag,Fi0 - F11
oh; : Ao, F3 @ Fy FFg —0Fyg ohg : (A7, Ag),Fg =0 Fio F F11 cut
—: (A2, F3 ®Fy4), A7, Ag - F11
—
b AaFa b Fy oFro Y eng i An AsFo oFioFFy Y b A Fa b Fo o0 2V ehg: A7, As Fy oFro - Fy /W
T As, A7, As,Fs k- Fuy heut — Ay ArAsFaFFu hout
L

— 1Az, A7, Ag,F3 ®F4 FF11

o Case rule I

hy : Ao, F3 p(n7) hy : Ao, Fy p(n7) I
ohy : Ao, F3 @ Fa - p(nr) ehg : *, p(nr) - p(n7) c
— : (Ag2,F3 ®Fy),* - p(nr)
—

brL

ut

ax/W
— : Aa,F3 ®F4 F p(nr)

5.17 Status of —o;: 0K

e Case rule 'R
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hi:AsFF4 hy:Aj3,F5F38 ho :!Y7,8 F Fqip
-0 _—
oh; : Ay, A3z, Fy oF5 8 L ehg :IT7,8 FIF1o

Cut
— (A2, A3, Fy —0 F5),!T7 FIFo
—
W W
P N CAET T
—_—— ax/W hCut
— : Ay FFy ax/ — Y7, Ag,F5 FlFqo h
-
— Y7, Ao, As, Fq —0 Fs FIF10 =
e Case rule 1
e Caserule T
hi : As HF4 hy:Agsz,F5 FFg
-
ehy : Ao, Ay, Fy —oFs I Fg L ehg: A7, Fs F T o
t
(D3, A3, Fa —0F5),ArE T U
—
.
— :Ag,A3,A7,F4 ©0F5F T
o Case rule &g
hy : Ay FFy h1:A3,F5|—FS hg:A7,Fs|—F10 hg:A7,F3|—F11

0
oh; : Ay, A3,Fy 0oF5 - Fg £ ohg : A7, Fg - F10&F11
- (Ag, Ag,Fq —0 F5),A7 F F10&F11

—

——— ax/W W
PRETE Ao FoFFa Y ey AnFa F FiokFy 2
ax/W Cut
— :As FFy —: A3, A7,F5 - F10&F11

— Az, Az, A7,Fy o F5 FF1o&F11

Cut

L
e Case rule —og

hi:As FFy4 hy:Ag,F5hk Fg ho : As,Fs,Fio F F11
—or, —oR
oh; : Ay, A3,Fy 0F5 - Fg ohg : A7, Fg - Fig —0 Fq
— 1 (Ag,A3,F4 ©F5), A7 FFig oF13
—
ax/W ax/W
oh; : Ay, A3,Fqy oF5 - Fg hg : A7,Fi0,Fs - F11 HCut
u’
— 1 Ag,A3,A7,F10,F4 ©F5 - F11

— A2, A3,A7,F4 ©0F5 FFi9 ©F11

Cut

—©R
o Case rule @p,

hy : Ay =Fy4 hy:Az,F5 - Fg hg : A7, Fg - F13
—or DRy
oh; : Az, A3,Fy 0F5 - Fg ohg : A7, Fg FFig ®F11

—:(Az,A3,F4 ©F5), A7 FFi9g ®F1y
—
W ——————— ax/W
ohy  Dg AgFs oFs s Y b AnFsFFn
hCut
— 1Az, A3,A7,F4 ©0F5 - F13 "

— A2, A3,A7,F4y ©0F5 - F10 ®F11

Cut

DRy
o Case rule ©p,

hy : Ax =Fg4 hy:Az,F5FFg hg : Ay, Fg - Fig
—Or DRy
oh; : Az, A3,Fy 0F5 - Fg ohg : Ay, Fg - Fig ®F11

—: (A2,A3,F4 ©F;5),A7 - Fi9 ®F11
—
W — )
ohy g AsFs oFsFFa OV b AnFsF g
hCut
— 1Az, A3,A7,F4 ©0F5 - Fig

— Az, A3,A7,Fy 0F5 - F10 @ F11

Cut

DR,

105



e Case rule 1,

hi: Ay FFy hy:Ag,Fsh1 hr : Ag - Fg
—o
ohy : Ao, As,Fq oFs F1 L ehs: Ag,1F Fo CL
ut
—:(A2,A3,F4 ©Fs5),Ag FFo
—

— 1 Ag, A3, Ag,Fy —0F5 F Fg

ax/W

hy : Ao FF4 hy:Asz,F5FFr hg : A1p,F7 F Fg
—
oeh; : Ay, A3, Fy oF5 F Fr ~ ohs : (1,A19),F7 F Fy
—:(A2,A3,F4 ©F5),1,A10 FFo
—

ax/W ax/W
oh; : Ay, Az, Fy —0F5 - Fr hg : 1, Aq0,F7 - Fg
hCut

—:1,A10,A2,A3,F4 ©0F5 - Fg

Cut

e Case rule ®p

hy: As HF4 hy:Aj3,F5 FFr7 hg : A12,F7 - Fi0 hg: Ag FFiq
—oL
oh; : Ay, A3, Fy ©oF5 - Fr ohs : (Ag, Ay2),F7 FFig @ F11
—:(A2,A3,F4 ©Fs5), A9, A12 - Fio ® F11
—

R

Cut

ax/W ax/W

oh, : Ay, Ag,Fy o Fs FFy o hg : A12,F7 = Fig */ ,
hCut ax/W

— A2, Az, Az, Fy -0 F5 - Fig W T T A FF Y

— A2, Ax, Az, Ag,Fy 0 F5 - F19 ® F11

R

hy:As FF4 hy:Aj3,F5FFr hg : Ag FFi9 hg: Ay, Fr FFyq
—oL
oh; : An, Az, Fqy —0F5 - F7 ohg : (Ag, A13),F7 F F1o ® F11
—:(A2,A3,F4 ©Fs),Ag, A1z - Fio ®F11
—

R

Cut

ax/W ax/W
oh; : Ay, A3,Fy o0 F5 - Fy hg : Aya,F7 - F1y

ax/W
— :Ag FFio —: Aq2,A2, A3, F4y 0F5 - Fqq
— A2, Az, Az, Ag,Fqy 0 F5 - Fi10 ® F11

hCut

R

e Case rule W

hy : Ao FF4 hy:Agz,F5FFr - hg : A11,F7 FFio
L
oh; : Ay, Ag,Fy —0F5 - F7 ohg : (Aq1,!Fg),F7 - Fig
—: (A2,A3,F4 ©Fs),A11,!Fg - Fio

—

ax/W ax/W
oh; : Ay, A3, Fy oF5 - Fr hg : A11,F7,!Fg - Fio hCut
u

—:Aq1, A2, A3, IFg,F4 0 F5 - Fio

Cut

hy : Ao FF4 hi: As,F5 HlFg h7 : Ag F Fqigo
—o
oh; : Ao, Ag,Fy —o Fs FIFg L ‘eh7 : Ag, Fo F Fio
—:(A2,A3,F4 ©Fs5),Ag - Fio
—

—:Az,A3,As,Fy ©0F5FFip

Cut

ax/W

e Case rule C'

hy : As FF4 hy:Aj3,F5FFr7 hg : A11,F7,Fg,Fg - F1o
—oL
oh; : Ap, A3, Fy —0F5 - F7 ehg : (A11,!Fg),F7 - Fig
—:(A2,A3,F4 ©Fs),A11,!Fg F Fio
—

ax/W ax/W
oh; : Ay, A3, Fy oF5 - Fr */ hs : A1y, Fr, [Fg, IFg F Frp o
hCut

—: A11,A2,A3,!Fg,!Fg,F4y -0 F5 - Fig
— A1, Ag, Az, Fg,F4 0 F5 = Fig

Cut
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hy : Az FF4 hy: As,Fs FIFg hy : Ag, IFg, IFg - Fig
—0
L Tehs: Ag,'Fo F Fio

oeh; : Ay, A3, Fy —oF5 HlFg
Cut
. (Ag, Ay, Fq —oFs), Ag F Fro
—
W W
ohy g Mg Fs oFs FFs Y b Agi iRy Ry FFrg 2
mCut

—: A2, A3,Ag,F4 ©oF5 FFio
e Case rule 'L

hg : A11,F7,Fg FFio

hy : Ao FF4 hy:Agz,F5 FFr
—or 'L
oh; : Ay, A3,Fy —0F5 F Fr ehg : (A11,!Fg),F7 F Fio c
ut
—:(A2,A3,F4 ©F5),A11,!Fg - Fio
—
ax/W ax/W
eh; : Ay, A3, Fy —0F5 - Fy hg : A11,F7,Fo - Fig hCut
u
— A1, Az, Az, F9,Fy ©0F5 - Fig
—:Aq1, A2, A3, Fg,Fy 0 F5 - Fig
h; : As FF4 hy:Ajs,F5 FlFg h7 : Ag,Fg F Fig
—o
oh; : Ao, Ag,Fy —o Fy FIFg L eh7 : Ag,'Fo F Fio
Cut
—:(A2,A3,F4 ©Fs5),Ag - Fio
—
ax/W ax/W
/ hi : A3z, F5 HlFg eh7 : Ag,!Fg - Fio
—— ax/W hCut
—: Ao FFy —: A3z, Ag,F5 - Fio
—©r

— Az, A3,As,Fy 0F5 FFyo
e Case rule &9

hg : Ay2,F7,F10 - F11

hy : Ao FF4 hy:Asz,F5 - Fr
—oL
ohg : (A12,Fo&Fi10),F7 F F11

oeh; : Ay, A3, Fy oF5 F Fr
—: (A2, A3,F4 —F5), A12,Fo&Fi0 - F11

—
ax/W

L2

Cut

ax/W
hCut

eh; : Ay, A3, Fy —0F5 - Fr hg : Ay2,F10,F7 F F11
—: Ay, Az, Az, F19,F4 0 F5 - F1

— A1, Az, Az, Fg&F10,F4 0 F5 - F11

h7 : Ag,Fio - F11

hy: Az F4 hy:Ag, Fs b Fo&Fig
—o &2
oh7 : Ag,Fg&Fqi0 F Fi1

L2

oh; : Ao, A3,Fy —0F5 F Fo&Fig
Cut
—:(A2,A3,F4 ©F;5),Ag FFpy
—
ax/W ax/W
, hy : A3, F5 F Fo&Fio oh; : Ag,Fg&Fio - F11
—— ax/W hCut
— Az Fy — : A3, Ag,F5 FFp3
—oL
— A2, A3,Ag,F4 ©F5 FFpy
e Case rule &1
hy : Ao - F4 hy:Ag,F5FFy hg : A12,F7,Fg F F11
—orL L1
ohg : (A12,Fg&F10),F7 F F11

oeh; : Ay, A3, Fy o F5 F Fr
—: (A2,A3,F4 ©Fs),A12,Fo&F10 - F11

—
ax/W

Cut

ax/W

hCut

eh; : Ay, A3, Fy —0F5 - Fr hg : A12,F7,Fg - F11
— 1 A2, Az, A3, Fg,Fqy 0 F5 = F11 &
L1
— A2, Az, Az, Fg&F10,Fs4 0 F5 - F13

hy : As FF4 hy:Ajz,F5 - Fg&Fio h7 : Ag,Fg F F13
—© &ra

oh; : Ay, Ag,Fy —0 F5 - Fo&F1g oh7 : Ag,Fgo&Fig - F11
—:(A2,A3,F4 ©Fs5),Ag - F11
—
ax/W ax/W
hi : A3z, F5 F Fo&Fig oh7 : Ag,Fg&Fi09 F Fi1
hCut

—— ax/W
i AarF —Ag AsFoFFi
L

— Az, A3,Ag,Fy ©0F5 FF13

Cut
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e Case rule ®p,

hy : Ap FF4 hy: A3z, F5FFr - hs : A12,F7,F9,F10 - F11
L L
oh; : Ay, A3,Fy o Fs - Fy ohg : (A12,F9 ® F10),Fr F F11 c
ut
—:(A2,A3,F4 ©Fs5),A12,Fg ® F1o - F11
—
ax/W ax/W
oh; : Ay, Az, Fy —0F5 - Fy hs : A12,F10,F7,F9 - F11 LCut
A
— A2, Az, A3, Fi0,Fg,F4 0 F5 - F13
L
— 1 A1, A2, A3,Fg ® F10,F4 0 F5 - F11
hy : Ao = F4 hy:Aj,F5 FFg ®Fig h7 : Ag,Fg,Fio F F11 ®
L

—or
eh; : Ay, A3,Fy 0F5 FFg ® Fig oh; : Ag,Fg ® F19 F F11 cut
0

—:(A2,A3,F4 ©Fs5),Ag - F1y
—

ax/W ax/W
hy : A3, F5 F Fg ® Fig oh7 : Ag,Fg ® F19 F F11 hCut
u

—_— )
— A FFy ax/ — A3z, Ag,F5 - F11 &
L

— Az, A3,Ag,Fy ©0F5 FFp3

e Case rule @,

hg : A12,F7,Fg FF11 hg : Ay, F7,Fi0 FF1a

hy : Ao HF4 hy:Asz,F5 - Fr
oL DL
oh; : Ay, A3, Fy oF5 FFr ohg : (Ay2,Fg @ Fi0),F7 F Fi c
ut
—: (A2, A3,F4 ©F5),A12,Fg ®F10 - F11
—
ax/W ax/W
. hy : Az, F5 - Fr ohg : Ayo,Fr,Fg ®Fio - Fi1 be
ax ut
—: Ay FFy —: Ay, A3,F5,F9 @ Fio F F11 R
L

—:A12,A2,A3,F4 ©0F5,Fg & Fi9FF11

hy : Az = Fq4 hy:Ajz,F5 - Fg @Fio R h7 : Ag,Fg - F11  h7:Ag,Fio F F11 &
L

L
oh; : Az, A3,F4 0 F5 - Fg @ F1o oh7 : Ag,Fg @ Fig F F13 cut
10k
—:(A2,A3,F4 —0F5),Ag - Fi1
—
ax/W ax/W
T hy : A3, F5 F Fg @ Fio oh7 : Ag,Fg @ Fio F F11 hCut
— AR FF — Az, As,F5 = F11 v
—oL
— 1Az, A3, As,Fy 0F5 FF11
e Case rule —oy,
hi : Ay FF4 hy:Ag,F5 FFr & hg : A13,F7 FFio hg : Ag,F11 FFio
L L
ohy : Az, Ag,Fy o F5 I Fr ohg : (Ag, A13,F10 ©F11),F7 F Fia .
ut
—:(A2,A3,F4 ©Fs5),Ag,A13,F10 0 F11 k- Fi2
—
ax/W ax/W
oh; : Ay, A3,Fy ©oF5 - Fr hg : A13,F7 F Fio y
hCut ax/W
—:A13,A2,A3,F4 0F5 - Fio — : Ag,F11 FFia .
L
— :Ay3,A2,A3,A9,F19 ©0F11,F4 ©0F5 - F12
hi:AsFF4 hy:As,F5FFr hg : Ag FFi9 hg:Ay3,F7,F11 F Fia
—©L L
oh; : Ay, A3, Fy o F5 - Fy ohg : (Ag, A13,F10 ©F11),F7 F Fi2 c
ut
—:(A2,A3,F4 0Fs), Ag, A13,F19 0 F11 F F12
—
W W
y oh; : Ao, A3, Fqy o F5 - Fy ax/ hs : A13,F11,F7 - Fio ax/
ax/W hCut
—:Ag FFio —: Ay, Az, Az, F11,F4 0 F5 - Fio
L

— :Ay3,A2, Az, Ag,F19 ©0F11,F4 ©0F5 = Fi2
h7 : Ag HFi9 h7:Ag,F11 FFig

hi:AsFFs hi:Ags,Fsh Fip —oF11
-0y, —Or,
oh; : Ay, A3, Fg —0F5 - Fig - F11 oh7 : (Ag,Ag),F1g 0 F11 - Fio .
ut
—:(A2,A3,F4 ©Fs5),Ag,Ag - Fi2
—

ax/W ax/W
. hi : Ag,F5 FFi9 0 F11 oh7 : Ag, Ag,Fi19 0 F11 = Fi2 bCut
——— ax u

— Ay Fy — Az, As, Ag,F5 - F12

—©L

— 1Az, Az, Ag,Ag,Fy 0F5 - F12
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e Case

hy:

rule I

Az FFs hy:Az,F5F p(ns)

oh

L

— I
1: A2, A3,Fy —0F5 - p(ng) oh7 : *,p(ng) - p(ng)

—: (A2,A3,F4 —©F5), * - p(ng)

N
—:Ag,A3,F4 ©F5 F p(ng) ax/i

5.18 Status of I: 0K

e Case rule 'R

e Case rule 1p

e Caserule T

oh; : p(ng) - p(ng) 1 ehs : Az, p(ng) H T
Cut

—:p(ng), Az T
—

— T
— Az, png) =T

e Case rule &g
; hs : Ag,p(na) FFe  hs : Ag,p(na) - Fr
oh; : p(n4) F p(na) ohs : Ag, p(ng) - Fe&Fr cut
1%
— :p(ng), Az F Fe&F7
—
ax/W
- A3,p(n4) F Fe&Fr7
e Case rule —opg
s hs : Az, Fe,p(na) - Fr
oh; : p(n4) F p(na) ohs : Az, p(ns) F Fg o F7 cut
A
— :p(ng), Az FFg o F7
—
ax/W
— Az, p(ng) - Fg 0 Fr
o Case rule @p,
s hs : Ag, p(na) - Fr
oh; : p(n4) - p(na) ohs : Az, p(ng) - Fe ©F7 c tyz
u
— :p(ng), Az - Fe ®F7
—
ax/W
—: Az, p(n4) - Fg @ Fr
o Case rule @p,
s hs : Ag, p(na) - Fe
R
oh; : p(n4)  p(na) ohs : Az, p(na) - Fe ©F7 c tl
u

— :p(ng), Az - Fe @ F7
—

ax/W
—: Az, p(ng) - Fs ®Fr
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e Case rule 1,

s hy 1 Ag, p(ng) - Fs
ehy : p(n3) F p(ns) eh, : (1,Ag),p(n3) - Fs

— :p(n3),1,A¢ FFs
—

—:1,A¢,p(n3) - F5

L

Cut

ax/W
e Case rule ®pg

hy : Ag,p(n3) FFg hg : As FF7

®r
oh; : p(n3z) - p(n3) ohy : (A5, Ag),p(nz) - Fe ® F7 cut
u’
— :p(n3), As, Ag - Fg @ F7
—
ax/W
—: A5, Ag,p(n3) - Fg @ Fr
hy : As FFg ha:Ag,p(ns) FFr
I R
eh; : p(n3) - p(n3) ehy : (A5, Ag),p(n3) - Fs @ Fr cut
A
— :p(n3), As, Ag - Fg ® Fr
—
ax/W
—: A5, As,p(n3) - Fg @ Fr
e Case rule W
s hy : A7, p(ng) - Fe
oh; : p(n3) - p(n3z) ohy : (A7,!F5),p(n3) - Fe
Cut
- p(n3)7A7, IF5 + Fg
—
W
A7, s, plae) F o
e Case rule C
hy : A7,IF5, IF5, p(ns) - Fg
I
oh; : p(n3) F p(n3) ohy : (A7,!F5), p(ng) - Fe cut
A’
- p(n3), A7, !F5 - Fg
—
)
—: A7,!F5,p(n3) F Fe ax/
e Case rule |L
I hy : A7,Fs5,p(n3) - Fe
oh; : p(n3z) - p(n3) ohy : (A7,!F5),p(n3) - Fe cut
u
— p(n3)7A7, IF5 + Fg
—
W
A7, s, plag) FFo O
e Case rule &9
hy : Ag,Fe, p(ns) - Fr
&2

I
oh; : p(n3) - p(n3) ohy : (As,F5&Fg), p(n3) - Fr

— : p(n3), Ag,F5&Fg - Fr
—

— : Ag,p(n3),F5&Fg + Fr

ax/W

e Case rule &1
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hy : Ag,Fs5,p(n3) F Fr

I L1
oh; : p(n3z) - p(n3z) ohy : (As,F5&F¢), p(n3) - Fr cut
u’
— :p(ng),Ag,F5&F6 = Fr
—
ax/W
— : Ag, p(n3),F5&Fg - Fr
e Case rule ®p,
; hy : Ag,F5,F,p(n3) - Fr ®
L
oh; : p(n3) - p(n3) ohy : (As,F5 ® Fg), p(n3) - Fr cut
A

— :p(n3), Ag,Fs @ Fg - F7
—

ax/W
—:As,p(n3),Fs @ Fg - Fr

e Case rule @,

hy : Ag,F5,p(ng) FF7  hg: Ag,Fg,p(ng) - Fr

I
oh; : p(n3) - p(n3) ohy : (Ag,F5 ®Fg),p(n3) - Fr cut
u
— :p(n3), Ag,F5 ®Fg - Fr7
—
ax/W
—: As,p(n3),Fs ®Fe - Fr
e Case rule —oy,
h4:A9,p(n3)|—F6 hy : As,F7 F Fg
oh; : p(n3) - p(n3) ohy : (A5, Ag,Fg —0F7),p(n3) - Fs cut
u
— :p(n3), As, Ag,Fg 0 F7 - Fg
—
ax/W
—:As,Ag,p(n3),Fg o F7 - Fs
hy : As FFg hy:Ag,F7,p(n3) - Fg
I
oh; : p(n3z) - p(n3) ohy : (A5, Ag,Fg —0F7),p(n3) - Fg cut
u

— :p(n3), As,Ag,Fg 0 F7 - Fg
—

ax/W
—:As,Ag,p(n3),Fg o F7 I~ Fg

e Case rule I

oh; : p(ng) - p(ng) ! oh3 : %, p(ng) F p(ng) !
Cut
— :p(na), * - p(na)
—

— p@a) FpGas) |

111

L



6 Cut-Elimination

6.1 Status of |R: 0K

e Case rule 'R

hy :1Y2 F Fs h7 :1T4,IF5, contract(ng, !F5) - Fg
!
ehy :!T2 HIF5 ° eh7 : contract(sng, !F5), ! T4 FIFg
Cut
Z T2, 174 FIFg v
—
ax
eh; :IT2 HIFy h7 174, |F5, contract(ng, F5) - Fg
hCut
— Y2, IT4F Fg v

o2 ra e

e Case rule 1

e Caserule T

hy T2+ F5 T
oh; :!T2 HIF5 eh7 : contract(sng,!F5), Ay - T
Cut
T2, A F T v
—
T2 AT
e Case rule &g
hy :IT2 F Fp h7 : Ay, IF5, contract(ne, 'F5) F Fg  hr : Ay, IF5, contract(ng, !F5) - Fg
|
ohy :IT2 FIF; - ehy : contract(sng, Fs), Ag - Fs&Fo R
Cut
— 172, Ay - Fg&Fyg U

—

ax ax ax ax
oh; :IT2 HIFy h7 : Ay, F5, contract(ng, IF5) F Fg ne eh; :IT2 HIFy h7 : Ay, F5, contract(ng, IF5) F Fg ne
t t
— T2, Ay - Fg v — T2, A4 F Fyg v
— 172, Ay - Fg&Fyg

R

e Case rule —opg

hi Y2 F Fs h7 : A4, Fg, !F5, contract(ng, 'F5) - Fg
o
oh; :IT2 FIF5 ~ oh; : contract(sng, F5), Ay F Fg —0 Fg R
Cut
— T2, AL F Fg —oFy v
—
ax ax
eh; :!T2 FHIF5 h7 : A4, Fg, |F5, contract(ng, !F5) - Fg
hCut
— T2, Ay, Fg F Fg v
—©R
— T2, Ay - Fg —o Fg
o Case rule @p,
hy :IT2 F Fs h7 : Ay, !F5, contract(ng, !F5) - Fg
! R
oh; :!T2 FIF5 eh7 : contract(sng, !F5), Ay - Fg @ Fg 2
Cut
— Y2, Ay - Fg @ Fg v
—
ax ax
oh; :!T2 FIF5 h7 : Ay, IF5, contract(ng, !F5) - Fg
hCut

— T2, A4 F Fg
— Y2, Ay FFg G Fy

Ro

o Case rule @p,
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hy :IT2 F Fy ‘ h7 : Ay, F5, contract(ng, IFs5) - Fg

! Or
oeh; :IT2 HIFy eh; : contract(sne, !F5), Ay F Fs @ Fg !
Cut
— T2, Ay - Fg ®Fg v
—
ax
eh; T2 HIFy h7 : Ay, IF5, contract(ng, IF5) - Fg
hCut
— T2, Ay FFg v
R
— 172, Ay F Fg ® Fo L
e Caserule 1,
hy IY2 F Fy hg : Asg, IFyq, contract(ns, |Fq) F Fr
! L
oh; :!T2 FIFy ehg : contract(sns,!Fa),1, Ag - Fr
Cut
— 72,1, Ag - F; v
—
ax
oh; :IT2 HIFy he : Asg, IF4, contract(ns, !F4) - Fr
hCut
— M2 AsFFr v
1,172, AgFF, T
o Case rule ®g
hy IT2 F Fy hg : A1, IF4, contract(ns,!F4) F Fg hg : A7 F Fg
oh; :IT2 HIFy ~ ehg : contract(sns,!Fa), A7, A1o F Fg @ Fg "
Cut
— T2, A7, Ao F Fs ® Fg v
—
ax
oh; :!T2 FIFy hg : Ao, !Fa, contract(ns, !Fa) - Fg
Cut ax
— Y2, A1g F Fg — A7 FFyg
— T2, A9, A7 F Fg ® Fg R
hy (IT2 F Fy hg : Ag, contract(ns,!Fq) - F7 hg : Ay, Fy - Fg
ohy T2 HIFy ~ ehg : contract(sns, IFa), Ag, A1o F F7 @ Fg R
Cut
— 172, Ag, A9 F F7 ® Fg v
—
ax ax ax ax
eh; :IT2 HIF, hg : Ag, contract(ns,!Fq) - Fr eh; :IT2 HIFy hg : Ao, !F4 - Fg
hCut hCut
Z T2, Ag F Fr " Z T2, Aqg - Fs ¢
— 172,172, A1p,Ag - F7 ® Fg 8
— T2, A9, A9 F Fr ® Fg
hy Y2 F Fy \ hg : Ag,!F4 HF7  hg : Aqg, contract(ns, Fq) b Fg
ohy T2 HIFy ~ ohg : contract(sns, Fa), Ag, A1g F F7 @ Fg R
Cut
— 72, Ag, A9 F F7 ® Fg v
—
ax ax ax ax
oh; :!IT2 HIFy hg : Ao, !Fy - Fr Le eh; :IT2 FIFy hg : Aqo, contract(ns, !Fq) F Fg e
t t
— T2, Ag - Fy v — 2, A Fs U
T 72,172, Ao, Ao - Fr @ Fs R
— Y72, Ay, Ag FF7; ® Fg
hy :(IT2 F Fy he : A7 FFg hg: Aqg, IFa, contract(ns, 'F4) b Fg
oh; :IT2 FIFy ehg : contract(sns, Fa), A7, A1o F Fg ® Fg "
Cut
— T2, A7, A1 F Fs ® Fg w
—
ax

ax
oh; :!T2 HIFy hg : A1, !Fa, contract(ns, !F4) F Fg
ax hCut
~ A7 FFs — 2, A0 Fy v
— Z!T2,A10,A7FF8 ® Fg "

e Case rule W
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hy IY2 F Fy ‘ hg : Ag, IFy4, contract(ns, |Fq) F Fg

eh; :IT2 HIF, ohg : contract(sns, |Fa), Ag,!F7 F Fg
Cut
— 172, Ag,F7 - Fg v
—
ax
eh; :!T2 FIFy he : Ag, IF4, contract(ns, IF4) - Fg
hCut
— 172, Ag + Fg v
— T2, Ay, F7 - Fg
hy :IT2 F Fy R he : Ay, contract(ns,!F7) - Fg
ohy :IT2 HIF; ohg : contract(sns, |Fr), Ay F Fg
Cut
— 172, A4 F Fg v
—
ax
eh; :!T2 HIF, he : Ay, contract(ns, !F7) - Fg
hCut
— T2, A4 - Fg
e Case rule C'
hy :IT2 F Fy R hg : Ao, IFy,F7, IF7, contract(ns, !F4) - Fg
oh; :IT2 FIFy ehg : contract(sns,!Fa), Ag,!F7 - Fg
Cut
— 172, Ay, IFy | Fg v
—

ax
oh; :!T2 FIFy hg : Ao, IFyq, F7, IF7, contract(ns, !Fa) - Fg

hCut
— T2, Ay, F7, IF7 F Fg v
— 172, Ag, !F7 - Fg
hy :!T2 F Fr hg : Ay, F7,IF7, contract(ns, !F7) - Fg
oh; :IT2 HIF; ~ ehg : contract(sns, !F7), Ay - Fg
Cut
— T2, A, Fg v
—
ax
oh; :!IT2 HIF; hg : Ay, F7, IF7, contract(ns, |F7) b Fg
hCut
— T2, AL+ Fg v
e Case rule !L
hy I T2+ Fy he : Ag, F7,!Fy, contract(ns, 'F4) - Fg
oh; :IT2 HIF, ° ohg : contract(sns,!Fq), Ag, IF7 - Fg
Cut
— T2, Ay, IF7 I Fg v
—
ax
oh; :!IT2 HIFy hg : Ag,Fr,!Fy4, contract(ns, !F4) - Fg
hCut
— T2, Ay, Fr F Fg v
— 172, Ag, IF7 - Fg
hy :IT2 - Fr he : A4, Fr7, contract(ns, |F7) - Fg
ehy :!T2 HIF; ehg : contract(sns, IF7), Ay - Fg
Cut
Z T2, A, - Fg v
—
ax
oeh; :!IT2 HIF; he : Ay, Fr7, contract(ns, 'F7) b Fg
ax hCut
T2k Fr 72, Ay, Fr - Fy
Cut
T2, Ay F Fy
e Case rule &
hy Y2 F Fy he : Aqo,Fs, IFq, contract(ns, !Fa) - Fg
ehy :IT2 HIF, ehg : contract(sns, !Fs), A1o,F7&Fg F Fg L2
Cut
— 172, Ay, F7&Fs F Fg U
—
ax ax
eh; :IT2 HIFy he : Aqo,Fs, IF4, contract(ns, 'F4) - Fg
hCut

— 172, Ay9,Fg F Fg
— 172, Ay, F7&Fg F Fg

&2

114



e Case rule &1

hi Y2 F Fy he : Ao, F7, IFq, contract(ns, !Fa) - Fo
! L
oh; :IT2 HIFy ehg : contract(sns,!Fs), A1o,F7&Fg - Fg !
Cut
— 172, Ay, F7&Fs F Fg U
—
ax ax
eh; :IT2 HIFy hg : Ao, F7, F4, contract(ns, !Fs) - Fo
hCut
— 172, Ay9,F7 F Fg & v
— T2, Ay, Fr&Fg F Fg 2t
e Case rule ®p,
hy (IT2 - Fy R hg : A1o,F7,Fs, IFa, contract(ns, IF4) F Fg
ehy :IT2 HIF, ~ ehg : contract(sns,!Fs), A10,F7 ® Fg F Fg
Cut
— T2, Ayg,F7 ® Fg - Fg v
—
ax
oh; :IT2 HIFy he : A0, F7,Fs, Fq, contract(ns, !Fa) b Fo
hCut
— Y2, Aqo,F7,Fg F Fg v
Y2, Ao, Fr @ Fg FFg -
e Case rule @,
hy (IT2 F Fy hg : Ao, F7, IFa, contract(ns,Fa) F Fg  hg : A1, Fs, IFa, contract(ns, IF4) F Fg
'R DL
eh; :IT2 HIFy ohg : contract(sns, !Fa), A1g,F7 @ Fg b Fg
Cut
— Y2, A19,F7 ®&Fg - Fg v
—
ax ax ax
oh; :IT2 HIF, hg : Ao, F7, Fq, contract(ns, !Fa) - Fg oh; :IT2 HIFy he : Aqo, Fs, Fa, contract(ns, !Fa) F Fg
hCut hCut
— 172, A10,F7 - Fg . — 72, Aq9,Fg - Fg o v
L

— T2, Aqog,F7 @ Fg - Fg

e Case rule —oy,

hy :!T2 - Fy he : A11,!Fy, cont'ract(n5, |F4) FFs hg:A7,Fg - Fio
Y
oh; :IT2 HIFy ~ ehg : contract(sns,!Fa), A7, A11,Fs —0Fg F Fig £
Cut
— T2, A7, A11,Fg —0Fg - Fig
—
ax
oh; :IT2 HIFy hg : Aq1, !Fq, contract(ns, !Fa) - Fg
hCut
— Y2, A1 F Fg v —: A7,Fg - Fio
o
— T2, A1y, Aq, Fg —0 Fg F Fro g
hy :!Y2 - Fy he : Aqo, cont’ract(n5, IF4) Fr hg:A11,Fs,!Fq FFg
. L
oh; :!T2 FIFy ehg : contract(sns,!Fa), Ao, A11,F7 -0 Fg - Fg
Cut
— :!TQ,Alo,All,F7 —o Fg FFQ .
—
ax ax ax ax
oh; :IT2 HIFy hg : Aqo, contract(ns, IFq) - Fr eh; :!T2 FIF, he : Aq11,Fs,!Fq F Fg
hCut hCut
— Y72, A9 - Fr — 172, Aq1,Fg F Fg
—orL
— 172,172, A1g,A11,F7 0 Fg F Fyg
— 172, A9, A11,F7 0 Fg - Fg
hy :!Y2 - Fy he : A1o,!F4 FF7 hg: All,Fg,contract(ng,, !F4) F Fo
. L
oh; :!T2 FIFy ehg : contract(sns,!Fa), Ao, A11,F7 0 Fg - Fg
Cut
— Y72, A1, A11,F7 0 Fg F Fg
—
ax ax ax
eh; :IT2 HIF, he : Ao, Fa - Fr oh; T2 FIFy hg : A11,Fs, contract(ns, !Fq) - Fg
hCut hCut

Y2, Ao F Fr Y2, Ayy, Fg - Fo
072,172, Arg, A1y, Fr —o Fg F Fo
- Z!T27A10,A11,F7 —o Fg = Fg

—or,
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6.2

hy T2 - Fy ' he : Ay = Fg hg: A1, Fg, F4, contract(ns, !Fa) F Fig
oh; :IT2 HIF, ~ ohg : contract(sns, Fy), A7, A11,Fg 0 Fg - Fig

— T2, A7, Ay1,Fg 0 Fg - Fyp
—

Cut

ax
eh; :IT2 HIFy he : A1, Fo, IFa, contract(ns, IFa) F Fio
ax
— . A, FFg — 172, A11,Fg - Fig

— :!TQ,A117A7,F8 —o Fg = Fio

L

Case rule I

Status of 1z: 0K

Case rule 'R

Case rule 1

Caserule T

Case rule &g

Case rule —opg

Case rule ®p,

Case rule &g,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®j,
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6.3

Case rule @y,

Case rule —op,

Case rule I

Status of T:

Case rule 'R

Case rule 1

Case rule T

Case rule &g

Case rule —og

Case rule &g,

Case rule ®pg,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®p,

Case rule &,

0K

117



6.4

Case rule —op,

Case rule I

Status of &p:

Case rule 'R

Case rule 1

Case rule T

Case rule &p

Case rule —opg

Case rule &g,

Case rule ®pg,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®y,

Case rule @&y,

Case rule —oy,

Case rule I

OK
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6.5

Status of —opg:

Case rule 'R

Case rule 1

Caserule T

Case rule &g

Case rule —op

Case rule ®p,

Case rule ®g,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®j,

Case rule &,

Case rule —oy,

Case rule I

0K
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6.6

Status of @p,: 0K

Case rule |R
Case rule 1
Case rule T
Case rule &g
Case rule —op
Case rule ®p,
Case rule ®pg,
Case rule 1,
Case rule ®p
Case rule W
Case rule C'
Case rule !L
Case rule &9
Case rule &1
Case rule ®j,
Case rule &,
Case rule —oy,

Case rule I
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6.7

Status of @p,: 0K

Case rule |R
Case rule 1
Case rule T
Case rule &g
Case rule —op
Case rule ®p,
Case rule ®pg,
Case rule 1,
Case rule ®p
Case rule W
Case rule C'
Case rule !L
Case rule &9
Case rule &1
Case rule ®j,
Case rule &,
Case rule —oy,

Case rule I
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6.8

Status of 1;: OK

Case rule 'R

Case rule 1

Caserule T

Case rule &g

Case rule —op

Case rule ®p,

Case rule ®g,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®j,

Case rule &,

Case rule —oy,

Case rule I
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6.9

Status of ®p: 0K

Case rule 'R

Case rule 1

Caserule T

Case rule &g

Case rule —op

Case rule ®p,

Case rule ®g,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®j,

Case rule &,

Case rule —oy,

Case rule I
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6.10 Status of W: OK

o Case rule 'R

R

ho :1T3 HIFg hg :!1T5, IFg, contract(nz, IFg) - Fg
ehs :IT3,!IF, FIFg ehg : contract(snr, !Fg), !T5 FIFg
Cut
(173, IF4), IT5 FIFg v
—
ax ax
oh, :!13,!F4 H!Fg hg :1T5, IFg, contract(ny, !Fg) - Fg
hCut
— T3, 1Y5,IF4 FFy | v
3,105, 1F, g T
e Case rule 1
e Caserule T
hy 173 HIFg
eh, :IT3,IF, HIFg ehg : contract(sny,!Fg), As = T
Cut
— . ("T3,1F5), As F T v
—
TOT3 A5 T
e Case rule &g
ho :!IT3 FIFg hg : As, IFg, contract(nr,!Fg) = Fg  hg : A, Fg, contract(ny, !Fg) F Fio
eh, :IT3,IF, HIFg ehg : contract(snr, !Fg), As F Fo&Fig
Cut
. (173, IF4), As - Fo&F1o "
N
ax ax
hg : As, IFg, contract(nz, Fg) b Fg hg : As, IFg, contract(nz, Fg) F Fig
R

ax
hy :IT3 FIFg ehg : A5, IFg, contract(nz, IFg) F Fo&F1g
hCut
— 173, A5 F Fg&F1o v
— 173, A5, IF4 F Fo&Fig

o Case rule —op

ho :!T3 HIFg hg : As, Fy, IFs, contract(nz, 'Fe) - Fio
—o
eh, :IT3,IF, HIFg ehg : contract(snr,!Fg), As - Fg —0 Fqg R
Cut
— (!T?), !F4), As FFg —0Fqg
—
ax ax
ehs :!T3,!F, FIFg hg : A5, Fg, IFg, contract(nz, 'Fg) F Fig
hCut
173, A, Fo, F4 F Fio
—©R
— 173, A5,!F4 F Fg -0 Fqp
e Case rule ®pg,
ho 173 FIFg hg : As, IFg, contract(nz, Fg) F Fig
R
oh, :!T3,!IF, HIFg ehg : contract(snz,!Fg), As - Fg @ Fig 2
Cut
—: (I73,!F4),As - Fg @ F1o
—
ax ax
oh, :IT3,!IF, HIFg hg : As, IFg, contract(nr, !Fg) - Fig
hCut

— I3, A5, !Fq F Fio
— 173, A5, !F4 F Fg & Fi9

Ro

o Case rule @p,
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ho :IT3 HIFg hg : As, IFg, contract(nz, 'Fg) - Fg

Dr
oh, :IT3,IF, HIFg ehg : contract(snz,!Fg), As - Fg @ Fig !
Cut
—: (I73,IF4),As F Fg @ Fio
—
ax
oh, :!T3,!Fy FIFg hg : As, IFg, contract(nz, Fg) b Fg
Cut
— 173, A5, IF4 - Fg ®n
ZT3, Ay, Fu b Fo @ Fp
e Case rule 1,
ho :IT3 HIF; h7 : Ao, IF5, contract(ng, !F5) - Fg
eh, :IT3,IF4 HIF5 eh7 : contract(sng,!F5),1, Ag I Fg
Cut
—: (IT3,1F4),1,Ag - Fg
—
ax
eh, :IT3,IFy HIF5 h7 : Ag, IF5, contract(ng, F5) - Fg
Cut
— 08, A9 I FFs v
— 1,173, Ag,IFa FFg  ©
e Case rule ®p
ho :!T3 FIFy h7 : Aqq, IF5, contract(ns, !F5) FF9 hy:AghkFig
R
oh, :IT3,IFy HIF5 eh7 : contract(sne, IFs5), Ag, A11 F Fg @ Fio c
ut
—: (173,F4), Ag, A11 F Fg ® F1o
—
ax
eh, :IT3,IF, HIF5 h7 : A1, IF5, contract(ng, !F5) - Fg
hCut ax
— 173, A11,!F4 F Fg — : Ag FFqo
T3, Aqy, Ag, IF4 - Fo ® Fro a
ho 173 HIFs h7 : Aqg, contract(ng, 'F5) F Fg  hy : A1q,!F5 F Fg ®
eh, I3, IF, HIF5 w eh7 : contract(sng, IF5), A1g, A11 F Fg ® Fg "
Cut
—: (1T3,F4), A19, A11 FFg ® Fg
—
ax ax
h7 : Aqo, contract(ng, F5) - Fg hy : Ay, !F5 F Fg
ax
ho :!IT3 HIF5 eh7 : Ay, A11, !F5, contract(ng, IF5) F Fg @ Fg R
hCut
— 73, Ayp,A11 F Fg @ Fg
— 2!T37 A107 Alh !F4 - FS ® F9
hs 173 HIFs h7 : Ay, !F5 - Fg  h7 : Aq1, contract(ng, 'F5) F Fg ®
R
oh, :!T3,!IF4 HIF5 w eh7 : contract(sng, IF5), A1g, A11 F Fg ® Fg
Cut
—: (1T3,F4), A19, A11 - Fg ® Fg
—
ax
h7 : A4, !F5 F Fg h7 : Aq1, contract(ng, F5) - Fg
ax R
ho T3 HIF5 eh7 : Ay, A1, !F5, contract(ng, IF5) F Fg @ Fg
Cut
— 173, A10,A11 F Fs ® Fg
— 73, A1o, A11,Fa - Fg ® Fog
hy :1T3 HIF5 h7 : Ag = F9 hy: Ay, !Fs5, contract(ng, 'F5) F Fio
R
ehs :!T3,!F, FIF5 eh7 : contract(sng,!Fs5), Ag, A11 FFg ® Fig
Cut
—: (173,!F4), Ag, A11 F Fg ® F1p
—
ax ax
ohy :IT3,IF, HIF;5 h7 : A1, !F5, contract(ng, !F5) F Fig
ax hCut

— :Ag FFg — Y73, Aq11,!F4 F Fio
— 173, Aqy1,Ag,!Fy FFg ® Fio

R

o Case rule W
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ho 173 FIFs h7 : Aqo, !Fs, contract(ng, 'F5) k- Fo
oh, :IT3,IFy HIF5 eh7 : contract(sng, !Fs5), Ao, Fg - Fg

Cut
- ('TS, !F4), A19,!Fg F Fg
—
ax ax
eh, :IT3,IF4 HIF5 h7 : Ay, !F5, contract(ng, !F5) - Fg
hCut
— 173, Aq0,!Fq F Fg
— 173, Ay, Fy,Fgs - Fg
ho T3 IFg h7 : As, contract(ng, !Fg) - Fg
eh, :IT3,IF, HIFg eh7 : contract(sng, IFg), As - Fg
Cut
—: (IT73,F4), A5 F Fg
—
ax
eh, :IT3,IF, HIFg h7 : As, contract(ng, !Fg) - Fg
hCut
T3, A5, IF4 F Fg v
e Case rule C'
ho Y3 HIFs h7 : Ay, !F5, |Fs, IFsg, contract(ng, !F5) - Fg
w
oh, :IT3,IF, HIF5 eh7 : contract(sng, Fs5), Ayo, |Fg - Fg
Cut
— ('T3, !F4), Aqo,!Fs F Fg
—
ax ax
oh, :!T3,!IF4 HIF5 h7 : Ay, IF5, IFs, IFs, contract(ng, 'F5) F Fg
hCut
— 173, Ay, |F4, Fs, IFg F Fg
— 173, Ay, !F4, IFg - Fg
ho :1T3 FIFg h7 : As, IFg, IFg, contract(ng, !Fg) F Fg
oh, :!T3,!Fy HIFg eh7 : contract(sng,!Fg), As - Fg
Cut
—: (173,!F4), A5 - Fg
—
ax
ehs :!113,!F4 HIFg h7 : A5, IFs, IFg, contract(ng, |Fg) - Fg
hCut
T3, A5, IF4 F Fg v
e Case rule !L
hs :1T3 HIFs h7 : Ayo,Fs, !Fs5, contract(ne, 'F5) - Fo
ohs :IT3,IF4 FIF5 eh; : contract(sng, !F5), A1g, !Fg - Fg
Cut
— ('T37 IF4), Aqp,!Fs F Fg
—
ax ax
oh, :!T3,!F, FIF5 h7 : Aqo,Fs, IF5, contract(ng, !F5) - Fg
hCut
— 73, Ao, Fs, 'Fa F Fo
— 173, Ay, !F4, IFg - Fg
hy 173 FIFg h7 : As, Fg, contract(ng, 'Fg) - Fg
oh, :!T3,!IF, HIFg eh7 : contract(sng, IFg), As - Fg
Cut
- ('TS, !F4), Ag - Fg
—
h7 : A5, Fg, contract(ng, IFg) - Fg
ax
hy 173 HIFg eh7 : Ag, IFg, contract(ng, 'Fg) - Fg
Cut
—IT3, As F Fg u
Z 073, A, IF, F Fo
e Case rule &
hy 173 HIF; h7 : A11,Fo, IFs5, contract(ng, IF5) k- Fig
L
oh, :IT3,IF, FIF5 eh7 : contract(sng, 'F5), A11,Fg&Fg F Fig 2
Cut
— ('TS, !F4),A11,F8&F9 = Fio
—
ax
eh, I3, IF, HIF5 h7 : Ay1,Fg, IF5, contract(ng, !F5) - Fig
hCut

— 173, A11,Fg, !IF4 F Fig
— 173, Aq1,!Fq,Fg&Fg - F1o

L2
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e Case rule &1

ho :1T3 HIFs h7 : Aq1,Fs, IF5, contract(ng, F5) - Fio
L
oh, :IT3,IFy FIF5 eh7 : contract(sng, 'F5), A11,Fg&Fg F Fig !
Cut
—: ('TS, !F4),A11,F8&F9 = Fio
—
ax
eh, I3, IF, HIF5 h7 : Ay1,Fs, IF5, contract(ng, !F5) F Fig
hCut
— 173, A11,Fs,IF4 F Fig v
— 173, A11,!Fq,Fg&Fg - Fig k1
e Case rule ®p,
hy :!T3 HIFs h7 : A11,Fsg, Fo, |F5, contract(ng, 'F5) F Fig
L
ohs :IT3,IF, HIF;5 eh7 : contract(sng,!F5), A11,Fs ® Fg - Fig
Cut
—: (173,!F4),A11,Fs @ Fg F Fip
—
ax ax
oh, :IT3,!F, HIF5 h7 : Ay1,Fs, Fo, IF5, contract(ng, F5) b Fig
hCut
— 113, Aq11,Fs,Fg, IFy = Fio
— 103, A11,!F4,Fs @ Fg = Fig
e Case rule @,
ho :1T3 HIFs h7 : Ayq,Fs, IF5, contract(ng, !F5) = Fio  h7 : Aq1,Fg, IF5, contract(ng, !F5) - Fig
oh, :IT3,IFy HIF5 eh; : contract(sneg, !F5), A11,Fs @ Fg F Fio
Cut
—: (1T3,!F4),A11,Fs @ Fg - Fig
—

ax
h7 : Ay1,Fs, IF5, contract(ng, !F5) F Fig h7 : Ay1,Fg, IF5, contract(ng, 'F5) - Fig
ax
ho Y3 HIF5 eh; : Ay, !F5,Fs @ Fg, contract(ng, F5) - Fio

hCut
— 173, A11,Fg ©Fg - Fig
— 173, A11,!F4,Fgs ®Fg - Fio
e Case rule —oy,
ho :IT3 FIF; h7 : A1a,!Fs5, contract(ng, IF5) - Fg  hy : Ag,Fio - F11 .
L
oh; 113, IF4 HIF5 oh7 : contract(sng, |F5), Ag, A12,Fg —0 F1g - F11
Cut
—: (173,F4), Ag, A12,Fg 0 F10 F F13
—
ax ax
oh, :!T3,!F4 HIF5 h7 : Aq2,F5, contract(ng, !F5) - Fg
hCut ax
Y3 Arg. 1Fa - Fo — AsFioFFu
L

— Y3, A2, Ag, IF4,Fg 0 F19 - F11

hy 173 FIF5 W h7 : Ay, contract(ne, 'F5) = Fs  hr7 : Ay2,Fo,!Fs5 F Fig .
L
oh, :!T3,!F4 HIF5 eh7 : contract(sng,!Fs5), A11,A12,Fg =0 Fg - Fig c
ut
— ('T.?), !F4),A11,A12,F8 —o Fg FFyg
—
ax ax
h7 : Aq1, contract(ng, F5) - Fg h7 : Aq12,Fg,!F5 - Fio
ax —or
ho :!IT3 HIF5 eh7 : Ay, Ay, IF5,Fg —0 Fg, contract(ng, !F5) - Fig c
ut
— Y73, Aq11,Aq12,Fg 0 Fg - Fig
— 73, Aq1,Aq3,F4,Fg 0 Fg F Fig
ho 173 HIFs W h7 : Ay1,!F5 E Fs  h7: Aqa,Fg, contract(ng, !Fs5) F Fig &
L
oh, :!T3,!IFy HIF5 eh7 : contract(sng,!Fs5), A1, A12,Fg 0 Fg - Fig c
ut
—: (173,!F4), A11,A12,Fg 0 Fg - Fio
—
ax
hy : Ay, !F5 - Fg h7 : A2, Fg, contract(ng, IF5) F Fio
ax
ho T3 HIF5 eh7 : Ay1, Ay, !F5,Fg —0 Fg, contract(ng, !F5) - Fig Cut
u

—:I73,Ay1,Ay2,Fg —0Fg - Fy
— 173, A11, Aq2,Fy,Fg 0 Fg F Fig
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ho 173 FIF; h7 : Ag - Fg hy: Ay, Fig, !F5, contract(ng, !F5) - F11

oh, :IT3,IFy HIF5 eh7 : contract(sng,!Fs5), Ag, A12,Fg -0 F19 - F11

—: (173,F4), Ag, A12,Fg =0 F10 F F11
—

Cut

ax
ohy :IT3,IF, HIF5 h7 : Ay2,F10,!F5, contract(ng, IF5) F F11

ax

—: Ag FFyg — 173, Ay2,F10,!Fa F F11
S
— 1173, A1z, A, IFa, Fg —0 Fig F Fyy g
e Case rule 1
6.11 Status of C: 0K
e Case rule |R
ho :1T3, IF4, IF4 FIFg hg 175, IFg, contract(nz, !Fg)  Fg
ehs :!T3,!F, HIFg ehg : contract(snz, IFg), ! T5 HIFg
Cut
. (173, IF4), IT5 HIFg b
—
ax ax
eh, I3, IF, HIFg hg :!T5, IFg, contract(ny, !Fg) - Fg
hCut
— 173,175, IFa - Fo Cu
3,175, IF, FIFg
e Case rule 1
e Caserule T
ho 173, IFy, IF4 HIFg T
ohs :IT3,IF, HIFg ehg : contract(snr,!Fg), As = T
Cut
Z (173, IF4), As F T v
—
M8, Mg AR T |
e Case rule &g
hy :173, IFy, IFy FIFg hg : As, IFg, contract(nr,Fg) = Fg  hg : A, Fg, contract(nr, !Fg) F Fio

eh, :IT3,IF4 HIFg ehg : contract(snz, Fg), As F Fo&Fig

— . (173, F4), As - Fo&Fig
-

Cut

hg : As, IFg, contract(nz, !Fg) b Fg

hg : As, IFg, contract(nz, Fg) - Fig

ax
hy 173, IFy, IFy HIFg ehg : Aj, IFg, contract(n7, IFg) F Fo&F1o

T3, Ag. 1F4, IFs - Fo&Frg
— 173, A5, Fy F Fo&F10

o Case rule —op

ho :I73,Fy, |Fy FIFg hg : As, Fg, IFg, contract(nz, 'Fe) - Fio

—OR

ohs :!T3,IF, HIFg ehg : contract(sny,!Fg), As - Fg —o Fig

—: (173,!F4), As F Fg -0 Fyo
—

ax
eh, :!T3,!F, HIFg hg : A5, Fg, IFg, contract(nz, 'Fg) F Fio
173, Ag, Fo, F4 F F1o
173, As, IF4 F Fy —o Fro

—©R

e Case rule ®p,
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hy :1Y3, IFy, IFy FIFg hg : As, IFg, contract(nr, 'Fg) F Fio
eh, :!T3,!F4 HIFg ohg

R
: contract(sny, Fg), As - Fg @ Fig 2

Cut
1 (173,1F4), As - Fg @ Fio "
—

ax ax
eh, :IT3,IF, HIFg hg : As, IFg, contract(nz, !Fg) - Fig

hCut
— 73, A5,!F4 F Fio

T, Ag Fa Py B Fro 2
Case rule ®p,
hy :!Y3,!Fy, 'Fy F!Fg hg : As, IFg, contract(nz, Fg) - Fg
ehs :!T3,!IF, FHIFg ehg : contract(sny,!Fg), As - Fg @ Fig M
(I3, 1F4), As F Fo @ F1o Cut
—
oh, :!T3,!IF, FIFg hg : As, IFg, contract(nz, !Fg) b Fg
— Y3 Ap R FE hCut
— T3, A5, IF4 - Fg @ Fig L
Case rule 1,
hy :!173,Fy, IFy FIF5 h7 : Ag, IF5, contract(ng, !F5) k- Fg
ehs :IT3,!IFy FIF5 eh7 : contract(sng,!Fs5),1, Ag - Fg E
(I3, F4), 1, Ao - Fs cut
—
ehs :!T3,!IF, HIF5 h7 : Ag, IF5, contract(ng, !F5) b Fg
— Y3 Ao Fa b Fs hCut
— 1,173, Ag, Fa FFs  ©
Case rule ®pg
hy :173,Fy, IFy FIF5 h7 : A1, !F5, contract(ng, 'Fs) F Fg  h7 : Ag - Fig
ohs :!T3,!IF4 HIF5 eh7 : contract(sng,!Fs5), Ag, A11 - Fg @ Fig ©n
(173, F4), As, Ayt F Fo ® Fro gut
—
eh, :IT3,IFy HIF5 h7 : Aq1, IF5, contract(ng, !F5) F Fg
Z 073, A1y, Fa F Fy ot N F R
— 173, A11, Ag, IF4 F Fo ® Fio B
hy 173, IFy, IFy HIF5 h7 : Ayo, contract(ng, !F5) F Fg  hr : Ayq,!F5 - Fg
oh, :IT3,IFy HIF5 eh7 : contract(sne, IFs5), A1g, A11 F Fs ® Fg ®n
(173, IFa), Aro, Ay - Fs ® Fo gu
—
h7 : Aqo, contract(ng, F5) F Fg ax hy : A11,!F5 F Fg ax
ho {173, \Fy, IF4 FIFs eh7 : Ayg, Ay, IF5, contract(ng, IF5) F Fs @ Fy "

hCut
— 173, Ao, A1, F4,IFy F Fg ® Fg v
— 113, A9, A11,Fa - Fs ® Fg

hy :173, IFy, IFy FIF5 h7 : A1, !F5 F Fg  hy: Ajg, contract(ng, IF5) F Fyg
R
eh, :! T3, !Fy HIF5 eh7 : contract(sng, IF5), A1g, A11 F Fs ® Fg
Cut
— ('T?), !F4)7 A10,A11 F Fs ® Fg
—
ax
h7 : Aq0,!F5 - Fg h7 : Aq1, contract(ng, IF5) = Fo
ax R
hy 173, IFy, IFy HIF5 eh7 : Ay, A11, !F5, contract(ng, F5) F Fg ® Fg

hCut
— 1713, Ao, A11,!Fq,F4 - Fg ® Fg "

— 173, Ayo, A11,!Fs HFgs ® Fg
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hy :173, IFy, IF4 FIF5 h7 : Ag FFg hy: Ay, !Fs, contract(ng, !Fs) - Fio
oh, :IT3,!Fy FIF;5 eh7 : contract(sng,!Fs5), Ag, A11 F Fg @ Fig
(173, 1F4), As, Aqy F Fo ® Fro
—

Cut

ax ax
ohy :IT3,IF, HIF5 h7 : A1, !F5, contract(ng, !F5) F Fio
ax

— :Ag FFg — 73, Aq1,!F4 F Fio
— 73, A11,As, F4 F Fg ® F19

hCut

e Case rule W

hy :!Y3,Fy, 'Fy FIF5 o h7 : Aqg, IF5, contract(ng, !F5) F Fg
ohs :!T3,IF, HIF5 eh7 : contract(sng, Fs5), A1p, IFg - Fg

Cut
—: (173,!F4), A10, !Fg F Fo
—
ax
eh, :IT3,IFy HIF5 h7 : Ay, IF5, contract(ng, 'F5) F Fg
Cut
T3, Ay, IF4 F Fo v
Z 073, Ao, IFa, IFg F Fo
hy :!173,Fy, IFy FIFg h7 : As, contract(ng, !Fg) F Fg
ohs :IT3,!IF, FIFg eh7 : contract(sng,!Fg), As - Fg
Cut
1 (173,1F4), As F Fg
—
ax ax
ehs :!T3,!F4 FHIFg h7 : As, contract(ng, !Fg) - Fg
hCut
— 173, A5, !F4 F Fg
e Case rule C'
hy :173,IFy, IFy FIF5 h7 : Ay, !Fs, |Fs, IFg, contract(ng, !F5) - Fg
oh, :!T3,!IF4 HIF5 eh7 : contract(sng, Fs5), Ao, IFg - Fg
Cut
—: (173,F4), A1, Fs F Fg
—

ax
eh, :IT3,IF, HIF5 h7 : Aqo, !F5, IFs, IFg, contract(ng, !F5) F Fo

hCut
173, Ay, 'Fa, IFs, IFg F Fg v
— 173, Ay, IFy, IFg - Fg
hy 173, IFy, 'Fy FIFg h7 : As, IFg, IFg, contract(ng, IFg) F Fg
oh, :IT3,IF4 HIFg eh; : contract(sng, IFg), As F Fg
Cut
: ('T37 IF4), As - Fg
—
ax ax
oh, :!T3,!F4 HIFg h7 : A5, IFg, IFg, contract(ng, IFg) F Fg
hCut
— 173, A5, IF4  Fg
e Case rule |L
ho :I73,Fy, |Fy FIF5 h7 : Aqo,Fs, |Fs, contract(ne, !F5) - Fo
ohs :!T3,!Fy HIF5 eh7 : contract(sng, IF5), Ao, Fg - Fg
Cut
- ('Y3, !F4), A1, !Fg F Fg
—
ax
eh, :IT3,IF, HIF5 h7 : Aqo,Fs, IF5, contract(ng, !F5) F Fo
hCut
— 173, Ayp,Fg,IFy F Fg v
— T3, Aqp, F4,IFg F Fg
ho :!1T73,Fy, IFy FIFg h7 : A5, Fg, contract(ng, !Fg) - Fg
ohs :IT3,!IF, HIFg ehy : contract(sng, IFg), As - Fg
Cut
—: (173,!F4), As F Fo
—
h7 : A5, Fg, contract(ng, !Fg) - Fg
ax
hy 173, IFy, IFy HIFg eh7 : Aj, IFg, contract(ng, !Fg) b Fg
hCut

— Y73, A5, Fy,Fy F Fg
— 173, A5, !Fy - Fg
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e Case rule &

ho :I73, IFy, |Fy FIF5 h7 : Aq1,Fg, IF5, contract(ng, 'F5) F Fig
ohs :!T3,!F, HIF5 eh7 : contract(sng,!Fs5), A11,Fs&Fg F Fig L2
Cut
— ("1‘37 !F4),A11,F8&F9 FFio
—
ax ax
ohy :IT3,!IF, HIF;5 h7 : Aq1,Fg, IF5, contract(neg, !F5) F Fig
hCut
— 73, Aq11,Fg, !F4 F Fig v
L2
— T3, Aqy1,!Fy,Fs&Fg - Fip
o Case rule &1
hy :!1T3,Fy, IFy FIF5 o h7 : A11,Fs, IF5, contract(ng, !Fs) - Fio
ehs :!T3,IF, HIF5 eh7 : contract(sng,!Fs5), A11,Fs&Fg F Fig B
Cut
—: (I73,F4), A11,Fg&Fg - Fip
—
ax
ohs :!T3,!IF, FIF5 h7 : Ay1,Fsg, IF5, contract(ng, 'F5) - Fig
— 173, Aq1,Fg,Fs F Fio
L1
Y3, A1y, IFa, Fs&Fg F Fig
e Case rule ®p,
ho :I73,Fy, |Fy FIF5 h7 : A11,Fg, Fo, IF5, contract(ng, IF5) F Fio
L
ohs :IT3,!IF, HIF;5 eh7 : contract(sng,!F5), A11,Fs ® Fg - Fig
Cut
—: (I73,!F4), A11,Fs @ Fg - Fig
—
ax ax
ehs :!13,!Fy HIF5 h7 : Aq1,Fs,Fo, IF5, contract(ng, !F5) = Fio0
hCut
— 173, Aq1,Fs,Fg,!Fq4 - Fio
— 173, Ay1,!F4,Fg ® Fg F Fig r
e Case rule @y,
hy 173, IFy, IFy FIF5 h7 : Ayq,Fg, !F5, contract(nﬁ, !F5) F Fi0 h7: Ay1,Fg,!F5, contract(ne, !F5) F Fio
oh, :IT3,IF4 HIF5 eh; : contract(sng, !F5), A11,Fs @ Fg F Fig

—: (I73,!F4), A11,Fs @ Fg - Fig
—

Cut

h7 : A11,Fs, !F5, contract(ng, ‘Fs) FFio

h7 : Aqy1,Fg, IF5, contract(ng, !F5) - Fio

ax
hy :!113,Fy, IF4 FIF5 ehy : Ayy,!F5,Fg ® Fy, contract(ng, !F5) - Fio

— 113, A11,!Fy, Fy,Fs @ Fg F Fio
— Y73, Aq1,!F4,Fs @ Fg - Fio

e Case rule —oy,

hCut

ho 113, IFy, IFy FIF5 o h7 : Aq2, !F5, contract(ne, IF5) = Fg  h7 : Ag,Fio - F11
L
oh, :! T3, IF, FIF5 eh; : contract(sng, !F5), Ag, A12,Fg —0 F10 F F11
Cut
—: (173,!F4), Ag, A12,Fg -0 F19 - F11
—
ax ax
ehs :!13,!Fy HIF5 h7 : Ayg, F5, contract(ng, !F5) F Fg
hCut ax
— 173, Ay, IFy - Fy —:Ag,F10 - F11
o
— 113, Ay2, Ag,!F4,Fg 0 F10 F F11 L
hy :173,Fy, IFy FIF5 h7 : Aq1, contract(ng, !F5) = Fs  hy : Ay2,Fg,!F5 F Fig
—or
oh, :!T3,IF,y HIF5 eh7 : contract(sng,!Fs5), A1, A12,Fg 0 Fg - Fig
Cut
— : (173,F4), A11,A12,Fg 0 Fg F Fig
—
ax ax
h7 : Ayq, contract(ng, F5) F Fg hy : Aya,Fg,!F5 - Fig >
ax L
ho 173, IFy, IFy FIF5 oh; : Aq1, Aq2,!F5,Fg —o Fg, contract(ng, !F5) - Fig
hCut

— 173, A11,Aq2,Fy,IFy,Fg =0 Fg - Fyg
— Y73, Aq1,Aq2,F4,Fg 0 Fg F Fig
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hy :IT3,Fy, IFy FIF5 h7 : Aqyq1,!F5 FFg  h7: Aqs,Fo, contract(ns, !Fs) F Fio

S
oh, :IT3,IFy HIF5 eh7 : contract(sng,!Fs5), A11,A12,Fg =0 Fg - Fig £
Cut
—: (173,F4), A11,A12,Fg 0 Fg F Fig
—
ax ax
h7 : A11,!F5 - Fg h7 Alg,Fg,contract(nG, !FS) F Fio
ax —o
ho 113, IFy, IF4 FIF5 ehy : A1, Ara, IF5, Fs —o Fy, contract(ng, IF5) - F1o r
hCut
— 113, A11, A2, !Fy, !F4,Fg 0 Fg - Fig "
— 173, Ay1, A2, !Fy,Fg —0Fg F Fyg
ho :!1T3, IFy, IFy FIF5 h7 : Ag - Fg hy: Aja,Fig, !F5, contract(ng, !Fs5) - F11
ehy :1T3, IFy FIF5 eh; : contract(sng, IF5), As, A1z, Fg —o F1g F F11 £
Cut
—: (173,!F4), Ag, A12,Fg 0 F19 F F13
—
ax
oh, :!T3,!Fy HIF5 h7 : Ay2,F10,!F5, contract(ng, 'F5) F F11
ax hCut
T As o 173, Ara, Fro, IFa - F11
— 1173, A1z, Ag, IFa, Fg —0 Fig F Fpy E
e Case rule
6.12 Status of |L: 0K
e Case rule |R
hy : Fy,!T3 FIFg hg :!T5, IFg, contract(ny, !Fg) - Fg
ohy :IT3,IFy FIFg ~ ehs : contract(snz, Fg), !T5 HIFg
Cut
(173, IF4), IT5 FIF,
—
ax ax
eh, :IT3,IF, HIFg hg :!T5, IFg, contract(ny, |Fg) - Fg
hCut
—.I73,175, [Fq - Fo U
Z 73, 175, IF, FIFy
e Case rule 1
e Caserule T
ho : Fy, T3 HIFg .
oh, :!T3,!IF4 H!Fg ' ehg : contract(sny,!Fg), As = T
Cut
L (IY3,1F4), As F T
—
e — T
— T3, A, IFs T
o Case rule &g
hy : Fyg,!T3 FIFg hg : As, IFg, contract(nz, 'Fg) H Fg  hg : Asg, |Fg, contract(nz,!Fg) - Fio
|
eh, :IT3,IF, HIFg ' ehg : contract(sny,!Fg), As - Fo&F19 R

Cut
— . (173, 1F4), As F Fo&Fo v
N

ax ax ax
oh, :!T3,!IF4 H!Fg hg : As, IFg, contract(nz, IFg) F Fg oh, :!T3,!Fy HIFg hg : As, IFg, contract(nz, Fg) - Fig

hCut
T3, A5, IF4 F Fo U T3, As, Fa F Fio

— T3, As, IF4 F Fo&Fro

&R

e Case rule —op
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hy : Fy,!Y3 HIFg ' hg : As, Fg, IFg, contract(ny, !Fg) F Fig

! —OR
oh, :IT3,IF, HIFg ehg : contract(sny,!Fg), As - Fg —0Fig
Cut
—: (173,!F4), As - Fg 0 F1g
—

ehs :!13,!Fy FIFg hg : As,Fo, !Fg, contract(n7, !Fg) F Fi0
hCut
— 173, A5,Fg, IF4 - Fig

- R
— 173, A5, F4 - Fg o Fig

o Case rule ®p,

ho : F4,!T3 FIFs hg : As, IFg, contract(nz, IF) - Fio
R
ehy :!T3,!F, HIFg ehg : contract(sny,!Fg), As - Fg @ Fig 2
Cut
— (!TB, !F4)7 As FFg D Fig
—
ax
eh, :IT3,IF, HIFg hg : As, IFg, contract(nz, Fg) - Fio
Z 073, A5, IF4 F Fio
R
— 1173, A5, IF4 - Fg @ Fig 2
o Case rule ©p,
hy : Fy, T3 HIFg ' hg : As, IFg, contract(nz, !Fg) - Fg n
eh, :IT3,IFy HIFg ehg : contract(sny,!Fg), As - Fg @ Fig !
Cut
—: (1T3,!F4),As F Fg @ F1o
—
ax
eh, I3, IF, HIFg hg : As, IFg, contract(nz, |Fg) F Fg
hCut
— 173, Ag, F4 - Fo v
R
T3, Ay, Fy - Fo & Frp !
e Case rule 1,
hy : Fy,!Y3 FIF5 h7 : Ag, IF5, contract(ng, F5) - Fg
ohy 13, IFy HIF5 eh7 : contract(sng,!Fs5),1, Ag I Fg
Cut
—: (IT3,1F4),1,Ag - Fg
—
ax
eh, :IT3,IFy HIF5 h7 : Ag, IF5, contract(ng, !F5) - Fg
hCut
173, Ag, IF4 | Fg v
— 1,173, Ag,IF4 - Fg  ©
e Case rule ®p
ho : Fyq, Y3 HIF5 L hy : Aqq,IF5, contract(ns, IFS) FFg9 hy:Aghk Fip
! R
ohs :IT3,!IF, HIF5 eh7 : contract(sng, !F5), Ag, A11 F Fg ® Fio cut
u
— ('TS, !F4), Ag,A11 F Fg ® F1o
—
eh, :IT3,IF, HIF5 h7 : A1, IF5, contract(ng, !F5) F Fg
hCut ax
— 173, A11,!F4 F Fg — : Ag FFqg
- R
— 173, A11,As, IF4 F Fg ® F19
hy : Fy,!T3 FIF5 . h7 : Aqg, contract(ng, 'F5) H Fg  h7 : A1q,!F5 F Fg
ohy :!T3,!Fy HIF5 eh7 : contract(sng,!Fs5), A10,A11 F Fg @ Fg "
Cut
—: (173,!F4), A1o, A11 FFs @ Fo
—
ax ax
eh, :IT3,IFy HIF5 h7 : Aqo, contract(ng, IF5) - Fg oh, :!Y3,!IF4 HIF5 hy : Ay, !F5 F Fg
hCut hCut
— 173, Aqp,Fs F Fg — T3, A1, !F4 F Fg ®
— 173,173, Arg, A1y, IFs, IF4 - Fs ® Fo "

— 173, A10, A1, Fy - Fg @ Fg
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ho : Fa,!T3 FIFs

h7 : A0, !F5 - Fg
eh, :!T3,!F, FIF5

h7 : Aq1, contract(ng, IF5) F Fg .
R
ehy7 : contract(sng,!Fs5), Ao, A11 F Fg @ Fg
Cut
— ('TS, IF4), Ai10,A11 FFg ® Fg
—

ehy T3, IF, FIFs 7 : Ao, IFs - Fg

— 173, A1p,!Fq - Fg

eh, :IT3,IF, HIF5 h7 : Aq1, contract(ng, IF5) F Fg

hCut
— 03, A iRy v
3,173, Arg, Arx, Fa, IFs I Fg ® Fo "

— 173, Ay0,A11,!F4 F Fg ® Fg
ho : Fyq,! Y3 HIF5 h7 : Ag F Fyg

h7 : Aqq,F5, contract(ng, !F5) F Fi0

Qr
ohy :IT3,IF4 HIF5 eh7 : contract(sng, IF5), Ag, A11 F Fg @ F1o
Cut
—: (173,!F4), Ag, A11 F Fg ® Fio
—

ax

oh, :IT3,IFy FIF5 h7 : Ay1,!F5, contract(ng, IF5) F Fio

ax hCut
A FF Z 073, A1y, IFa F Fro

— T3, A1, As, IF4 F Fo @ F1o ®r
e Case rule W

ho : Fa,!T3 FIFs

h7 : A4, IF5, contract(ng, IF5) - Fg
oh, :IT3,IFy HIF5 eh7 : contract(sng,!Fs), Aqo, IFg - Fg cut
u
- ('T3, !F4), Aqp,!Fg F Fg

—

ax
eh, :IT3,IF, HIFs h7 : Ay, IF5, contract(ng, !F5) F F

9
hCut
— 173, A10,!Fq - Fg v
— 173, A1, Fq,Fg F Fg

ho : F4,!T3 HIFg

h7 : As, contract(ng, !Fg) F Fg
eh, :IT3,IF, HIFg

eh7 : contract(sng, |Fg), As - Fg

Cut
. (IT3,1F4), Ag F Fo
—

oh, :IT3,IF4 HIFg h7 : As, contract(ng, !Fg) - Fg

hCut
T3, As, IF4 F Fg v

e Case rule C'

ho : Fa,!T3 FIFs

h7 : Ay, !F5, IFg, IFg, contract(ng, !F5) = Fg
ehs :!T3,!F4 HIF5

eh7 : contract(sng, !Fs5), Ao, Fg - Fg
Cut
- ('TB, !F4), Aq0,!Fg F Fg
—

ax
ohs :!13,!Fy HIF5 h7 : Aqo, !F5, IFg, IFg, contract(nﬁ, !F5) F Fg

hCut
— 173, Aqo, IF4, Fg, IFgs - Fg
T3, Arg. 1Fs, IFs - Fo

ho : Fy,!T3 HIFg

h7 : As, IFg, IFg, contract(ng, 'Fg) F Fg
eh, :IT3,IF4 HIFg eh7 : contract(sng, IFg), As F Fg
Cut
—: (173,!F4), A5 - Fg
—
ax
ehs :!113,!F4 HIFg h7 : As, IFg, IFg, contract(ng, IFg) F Fg
hCut
T3, A5, IF4 F Fo v

e Case rule 'L

hy : F4,!T3 HIFs

h7 : Aq9,Fs, !Fs5, contract(ng, 'F5) F Fg
oh, :IT3,IF, HIF;5

eh; : contract(sne, F5), A1g, !Fs F Fg

Cut
- (I3, IF4), Aro, IFs - Fo v
—

ax
oh, :!T3,!F,4 HIF5 h7 : Aqo,Fs, IF5, contract(ng, !F5) F F

9

hCut
— 173, Ay0,Fs,F4 F Fg
— 113, A0, !F4,Fg F Fg
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ho : Fa,!T3 FIFg

h7 : A5, Fs, contract(ng, !Fg) - Fg
oh, :IT3,!IFy HIFg eh; : contract(sng, !Fg), As F Fo
(113, IF4), As I Fy cut
—
T8, IF, FIFy © ehp 113, IF4 FIFs b7 : Ag, Fs, contract(n, IFs) - Fo
s, F R T I3, Ap, Fs, IFa I Fo hCut
T3, As, IF, - Fy Cut

o Case rule &

ho : Fy,!T3 HIF5

h7 : Aq1,Fg, IF5, contract(ng, 'F5) - Fig
'L
eh, I3, IF, HIF5 eh7 : contract(sng,!Fs5), A11,Fs&Fg F Fig £2
Cut
—: (IT3,!F4), Ay1,Fg&Fg - Fig

—

ax
ohy :! T3, IF, HIF5 h7 : Aq1,Fg, IF5, contract(ng, !F5) - Fig

hCut
— I3, Ar P, Fa b Fio
T3, Aqs, IFa, FgdeFo F Frp 22

e Case rule &1

ho : Fa,!T3 FIFs

h7 : Ayq,Fg, !F5, contract(na, IF5) - Fio
ehs :!113,!F4 HIF5

&
eh7 : contract(sng,!Fs5), A11,Fg&Fg F Fig L1
Cut
— ('T?), !F4), Aq1,Fg&Fg F Fio
—
ehs :!13,!Fy FIF5

ax
h7 : Aqq1,Fs, !Fs5, contract(ne, !F5) F Fio he
ut
— 173, A11,Fs,IF4 F Fip &
— 173, Aq1,F4, Fg&Fg - Fig L1

o Case rule ®p,

ho : Fyq,! Y3 HIF;5

h7 : Aq11,Fs,Fg, IF5, cont’ract(ne, IF5) = Fio
L
ehy :IT3,IF4 HIF5 eh7 : contract(sng, IF5), A11,Fg @ Fg - Fig
Cut
—: (173,!F4), A11,Fs ® Fg F Fig

—

ax
eh, :IT3,IFy HIF5 h7 : Ay1,Fs, Fo, IF5, contract(ng, F5) F Fig

hCut
— :!T3,A11,F8,F9,!F4 = Fio
— 173, A1, IF4,Fs © Fg F Frg  ©

e Case rule @,

ho : Fa,!T3 FIFs

h7 : Ay1,Fs, IF5, contract(ng, !F5) = Fio  h7 : Aq1,Fg, IF5, contract(ng, !F5) - Fig
oh, :IT3,!IFy HIF;5 eh; : contract(sne, F5), A11,Fs @ Fg F Fig £
- (173, 1F4), A11, Fs & Fo F F1o Gur
—
eh, :IT3,IF, HIF5 ax h7 : Aq1,Fs, IF5, contract(ng, F5) F Fig eh, :IT3,IF, HIF5 h7 : Aq1,Fg, IF5, contract(ng, F5) - Fio
— 173, Aqy1,Fs,Fq - Fig

I3, A1y Fo. s F Fro
- L
— 173, A11,!F4,Fs @ Fg F Fio

e Case rule —oy,

ho : Fyg, T3 HIF5

h7 : A2, F5, contract(ng, !F5) - Fg hy : Ag,Fio - F11
—-oL
oh, :!T3,!Fy HIF5 eh7 : contract(sng,!Fs5), Ag, A12,Fg -0 F19 - F11 c
ut
—: (173,!F4), Ag, A12,Fg -0 F10 F F11
—
ax
ehs :!113,!F4 HIF5 h7 : Ayg, F5, contract(ng, !F5) F Fg hCut ax
u
— 173, Ay, IFy - Fy — :Ag,Fi0 - F11
o
— 113, Ay2, Ag, !F4,Fg 0 F10 F F11 L
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ho : Fa,!T3 FIF5

h7 : Aq1, contract(ng, IF5) - Fg

h7 : Ay2,Fg,!F5 FFio

ohy :!T3,!IF4 FIF5

eh7 : contract(sng,!Fs5), A11,A12,Fg =0 Fg - Fig

—: (173,F4), A11,A12,Fg 0 Fg F Fig

—

Cut

—or,

eh, :IT3,IF, HIF5

h7 : Aq1, contract(ng, IF5) - Fg

ehs :!13,!Fy HIF5

h7 : A12,Fg,!F5 - Fio

T3, Aqq, IFs F

Fg

— 173, Aq12,Fg,IF4 F Fio

173,173, Aq1, Aqa, IFa, IF4, Fs —0 Fo F Fio

ho : Fy, T3 HIF5

— 13, A11,Aq2,!F4,Fg 0 Fg F Fig

h7 : Ay1,!Fs F Fs  h7: A2, Fg, contract(ng, !F5) F Fio

oh, ! Y3, IF, FIF5

eh7 : contract(sng,!Fs5), A11,A12,Fg =0 Fg - Fig

—: (173,F4), A11,A12,Fg 0 Fg F Fig

—

Cut

—or,

ehs :!13,!Fy HIF5

h7 : Aq11,!F5 F Fg

eh, :IT3,IF, HIF5

h7 : Aq2,Fg, contract(ng, !F5) - Fig

ho : Fy, T3 HIF5

— 73, A11,!Fy - Fg

hCut

— Y73, A12,Fg, !IF4 - Fig

— 173,173, Ay, Ayo, IFy, IFy,Fg —0 Fg F Fi

— 173, A1y, Aya, Fy,Fg =0 Fg = Fig

hy : Ag -

Fo h7:Ai2,Fi0,!F5, contract(ne, 'F5) F Fi1

ohy T3, IFy HIF5 eh7 : contract(sng, IF5), Ag, A12,Fg =0 F109 F F11

—: (I73,F4), Ag, A12,Fg =0 F1o F F13

—

Cut

oh, :IT3,!IF4 HIF5

h7 : Ay2,F10,!F5, contract(ng, 'F5) F F11

ax

—: Ag FFyg

— 173, A12,F10,Fa F F11

— 173, A12, Ag, IF4,Fg 0 F1o F F11

e Case rule I

6.13 Status of &5: 0K

e Case rule 'R

e Case

e Case

e Case

e Case

e Case

e Case

e Case

e Case

e Case

rule

rule

rule

rule

rule

rule

rule

rule

rule

1g

T

&R

—OR

DR,

D®r,

1z

R
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hCut

—or,

ax

hCut

hCut



6.14 Status of &14:

Case rule C

Case rule 'L

Case rule &9

Case rule &1

Case rule ®7y,

Case rule @y,

Case rule —oy,

Case rule I

Case rule 'R

Case rule 1

Caserule T

Case rule &g

Case rule —opg

Case rule ®p,

Case rule ®pg,

Case rule 1,

Case rule ®pg

Case rule W

Case rule C

OK
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6.15 Status of ®;:

Case rule 'L

Case rule &9

Case rule &1

Case rule ®7y,

Case rule @y,

Case rule —oy,

Case rule I

Case rule 'R

Case rule 1

Caserule T

Case rule &g

Case rule —opg

Case rule @p,

Case rule ®pg,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

OK
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Case rule &9

Case rule &1

Case rule ®j,

Case rule @y,

Case rule —oy,

e Case rule I

6.16 Status of ®;: 0K

e Case rule 'R

e Case rule 1p

e Caserule T

e Case rule &g

e Case rule —op

o Case rule @p,

o Case rule ®p,

e Caserule 1,

e Case rule ®p

e Case rule W

e Case rule C

e Case rule 'L

e Case rule &
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6.17 Status of —o;:

Case rule &1

Case rule ®j,

Case rule @y,

Case rule —oy,

Case rule I

Case rule 'R

Case rule 1

Case rule T

Case rule &g

Case rule —og

Case rule @p,

Case rule ®pg,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &1

Case rule &1

0K
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6.18 Status of I:

Case rule ®y,

Case rule @y,

Case rule —oy,

Case rule I

Case rule 'R

Case rule 1

Case rule T

Case rule &g

Case rule —opg

Case rule @pg,

Case rule ®pg,

Case rule 1,

Case rule ®p

Case rule W

Case rule C

Case rule 'L

Case rule &1

Case rule &1

Case rule ®p,

0K
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e Case rule @,

e Case rule —oy,

e Case rule I

142



	Measure of derivations
	 Invertibility of Rules
	Status of !R:  :   Non invertible
	Status of 1R:  :   Invertible
	Status of :  :   Invertible
	Status of &R:   (Left Premise): Invertible
	Status of &R (Right Premise): :   Invertible
	Status of -R:  :   Invertible
	Status of R2:  :   Non invertible
	Status of R1:  :   Non invertible
	Status of 1L:  :   Invertible
	Status of R:   (Left Premise): Non invertible
	Status of R (Right Premise): :   Non invertible
	Status of W:  :   Non invertible
	Status of C:  :   Non invertible
	Status of !L:  :   Non invertible
	Status of &L2:  :   Non invertible
	Status of &L1:  :   Non invertible
	Status of L:  :   Invertible
	Status of L:   (Left Premise): Invertible
	Status of L (Right Premise): :   Invertible
	Status of -L:   (Left Premise): Non invertible
	Status of -L (Right Premise): :   Non invertible
	Status of I:  :   Invertible

	Identity-Expansion
	Weakening on bang:  !F implies F. 
	 Cut-Elimination
	Status of !R:  OK
	Status of 1R:  OK
	Status of :  OK
	Status of &R:  OK
	Status of -R:  OK
	Status of R2:  OK
	Status of R1:  OK
	Status of 1L:  OK
	Status of R:  OK
	Status of W:  OK
	Status of C:  OK
	Status of !L:  OK
	Status of &L2:  OK
	Status of &L1:  OK
	Status of L:  OK
	Status of L:  OK
	Status of -L:  OK
	Status of I:  OK

	 Cut-Elimination
	Status of !R:  OK
	Status of 1R:  OK
	Status of :  OK
	Status of &R:  OK
	Status of -R:  OK
	Status of R2:  OK
	Status of R1:  OK
	Status of 1L:  OK
	Status of R:  OK
	Status of W:  OK
	Status of C:  OK
	Status of !L:  OK
	Status of &L2:  OK
	Status of &L1:  OK
	Status of L:  OK
	Status of L:  OK
	Status of -L:  OK
	Status of I:  OK


