Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: tertium
pVp

Derivation in MJcr

—_— Ax
P o0 paJ- ReLf
p= L;p
R—— RD>
ST PP Lo
- = p;p
“=pVop;-

RV



Translation in MJc

Ax

p.pt, LY -t (pV ) tip = p o
1 1 1 1 0
p,p, L=, p, (pV —p) =P
popt, pt (pVop)t = L
T T 1 2
b, p 7(p\/_'p) = p
-p, (pV-p)t =p
“=pVp

RC

RVt

The rule
(AVB):,B* T = A
I'=AVBEB

Rvt

can be derived in MJc in few steps.



Translation in NC

ot L5 —pt, oV -p)t Fpl
PPt L ot (v op)t Ept
p,p- o (pv-op)tE L
p-, pt, (pVop)t Ept
—p*, (pV-p)*" +pt ,
FpVopt

E

oI
1FE

+I

The rule
(AvB)Y, B+ T+ At
I'+Av Bt

can be derived in NC in few steps.



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: dummett
(P2>q)V(gDp)

Derivation in MJcr

Ay = pDg
Ay = ¢Dp
D = AyvA = (»>D>qgV(gDp)

. . % . AX
q;5 P 0P q Lfo
P, 4 = D;q
——F RD
p= Aiiq
p= ¢4
——— RD
':>A0;A1 Ry
:>_D,

Rest



Translation in MJc

Ay = pDg
Ay = ¢qDp
D = AVA = (®P>qV(gDp)

Ax
PP 0 AT, Dp—op
1 1 AL DL
p7Qap 7q7 1 :>p
T 4L L RC
pv(Lq 7A1aD :>p
D, qL7Af_7DL:>A1
p, A, Dt =g
T T RD
Al,D = Ay
_ Ryt
=D

0

RD

RC

The rule
(AVB):,B* T = A
I'=s=AVB

Rv*t

can be derived in MJc in few steps.



Translation in NC

Ay = pDg
Ay = ¢qDp
D = AVA = (®P>qV(gDp)

1d

p. ¢, p- g, AT, Dt Fpl "
p, ¢, p", q", Ay, D Fpt

T 41 nL LE
pvan7A13D FpT
T 41 nl oI

paQ7A1aD '_AITL
p, At, D" kgt

T L oI
AL DTF Aot

vtr

D1

E

The rule

(AvB):, B+ T+ At
TFAV BT v

+r

can be derived in NC in few steps.



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: doubleNeg

Derivation in MJcr
— Ax
P —o D; L ReLf
p= Lip
——F RD —_— L1
©= p;p 5L =1 p;
et — .. >
#Lfl
R el S
- = 2 D p;-



Translation in MJc

Ax
€ 1
L=
b, P, ) p; P op LC

D, pL7 J-La P =p RC
1
p,p,"p= 1

0

RD T Ll
P, L —ap

L1 =P T — L

p, D3 D 1pLC

= TP DOp

pt, ~p = p

1

RD



Translation in NC

d

I
p,p-, Lt —phpl "
PP, L —mppt
1
g PP opE LT
T T DI
p—, ~pk—opl p-, ~pkp?
po, o)
——pFpt
"Fomp D pt

DFE

c

oI



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: peirce
(P2>9)2p)Dp

Derivation in MJcr

A = (pD>q>Dp
.. % . AX
P oD q ReLf
P = q¢p
- RD — Ax
= pDgp RN g DI
5 A= p;-
L 1,
A=p;-
= ADp;-



Translation in MJc

Ax
Logt Ap—
b,p,q ,Ap OpLC

p.p- g, A=p N

T C
p,p, A=gq "
N D 1T Ax
p,A=pDgq p,A;pﬁopD
pt, AjA = p
1 . LG
p,A=p
—F RC
_A=sp
-=ADp .



Translation in NC

A = (pDqg)Dp

Id
p.p- gt Al pl
p,p,q, AFpt s

1
p,p, Al q?

T Id T DI
p, AR Al p,AFpDq? .
ph, Abpl "
pt, Ak pt .
14'_7]9/]\ I
FASpt °




Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: deMorg

=(pAg) D (=pV—q)

Derivation in MJcr

A = =(phg)
—_— Ax
D;5q —o gL

ReLf
pg= Liq, L
RD

Ax
5P —o p; L, g e P = "¢ q, L
0 Rest
p=p;L, 7q p=q;L, 7q
RA L
p=pAg L, g p;-;L—ni;ﬂqL
P A—1 Li—g .
p A= 1L;~q
- RD
A = —p;q
A= B;- "
-= A D B;- >

1

B

RV



Translation in MJc

=(pAq)

A
B —pV g

Ax
b, q, qu J—La ﬁqLa BLa Avq —0q LC
0

Ax P, q, qJ—v J-J_a _'qJ_v BJ_? A= q RC
papJ_aJ—La _‘qLaBLaA;p—)OPLC D, q, qJ_7J-J_7 _‘qlaBlaAjJ— R
L T T gL g 0 T T T gL g =
p’p ) ’_‘q ) ) ijC p7q’ 7ﬂq ) ) :_‘q RC
1 1 1 1 1 1
p,L~, ¢, B, A=p p, L7 ~q", BT, A=q

Ll

D, J—J_a _‘qla BJ_; AaJ— —1 L -
D, J—J_7 _'qJ_7 BJ_7 AvA—>1 L L
p,q, B A= L

I pl R

-q 7B 7A:>ﬁp
A= 1B "
=A>B

P, J—J—v _‘qu BL? A:>p/\q

1

B

RvVT

The rule
(AVB):,B* T = A
I'=s=AVB

Rv*t

can be derived in MJc in few steps.



Translation in NC

=(pAq)
—pV g

oo
|

Id
P, q,q", Lt g, BY Al ql
P, q, qJ_a J—J_a _'qla BJ_; Atr qT
p.q, g, LT, gt B AR 11
p.pt, Lt —¢t, B AR pt p, g, LY, —qt, BY A gt
D, J—LaﬁqLaBLaAl_pT D, J-LaﬁqLaBLaAFQT Al
D, J-J_a _'qJ_v BJ_? A '_p/\QT
1L gt BL Ar L o
p, L=, ~q—, B—, { s
p, g, BY, AF L1 ’
T T oI
-q, B s AF ﬁpT
AFBT
‘FA>BT °

p.p-, Lt —gt, BY Ak pl

DI

Id

P, J—J—v _'qu BJ—7 Al A\L

vtr

The rule

(AVB):, B+ T+ At
TFAV BT v

can be derived in NC in few steps.

+r



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: exAppB

(p2@)>p)A(pDr)) DI

Derivation in MJcr

A = BoAB = ((p2@)Ddp)A(pDr)
By = (pDgDp
B; = p>Or

————— Ax
5P 0P, T

ReLf
D= qGp, T
) Ax
= DpOGp, T 5P PT
53 Bo —o pyT
L = 18, _— Ax
By = p;r s Bo;r —o 15
LD
3 Bo; By —o 13-
LA
S A= T ,
A=r;- °
—F RD
-=ADr;-



Translation in MJc

A = BoAB = (p2@)Ddp)A(pDr)
By = (pDq)Dp
B, = pDOr

Ax

p.po gt vt Boip = p
T 1 L LC
DD, q, T 7Bo=>pRC
P;PLaTLaBoiq

0

RD Ax
T 1 1T 1
p,r,Bo=pDg p,T,Bo;p—mpLD
1 I
p, T aBO;BO%Op
n T T LCO
T7A;B0[> p77"7B0:>p
—]—————Lno T RC
r ,A,A|> r ,BO:>p
’I"J',A:>p rJ‘,A;r—mrL
)
’I”J',A;Blg)o’f‘
T LA
r—, A;A —qr
0
rL,A:M" .
A=r h
)
= ADr



Elimination of substitutions

A = BoAB = (p2@)Ddp)A(pDr)
By = (pDq)Dp
By = pDOr

Ax

1 L L
A;p —
b,p,q ,r , AP OpLC

ppt gt Asp
p.p-,rt, A=g - N

ph.rt, A=pOyg phort, Aip o p -
pl7 rLa AvBO —0 P

Lot AA—yp
P, ) 3 op LC

Lol A=
p,r, pRC

0

0

rt,A=p rJ‘,A;r—mrLD

’I"L,A;Bl—m?“
rh A A o L
rt, A=

A=r
-=>ADr

RD



Translation in NC
A = ByAB = (po2ge)Ddp)A(PDr)
By = (pDq)Dp
By = pDOr
Id
p.pt gt rh Al pl "
p,pt, gt rt A pt
ph ot AR AL p.pt, o Ak gt
T L oL 2!
p,’/‘,Al_B()\l, p7T7A}_quT SE
pt, ot AR pl
1 T 1 i
M B p, T, AFpT 1E
rt AR B rt, Ak pt .
Mn
L ARt
_Arrt
-HFADrt -

1FE



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: gabbay0li1

((coa)A((eDda)De)) Da

Derivation in MJcr

AO = coOa
Ay, = AyDc = (¢Dda)Dc
A = AgNA = (¢cDda)A((cDa)De)
*> X
e ca
) 06 Relf
c=aa,c
D Ax
= Ag;a, c GC = G a
Lo
55 AL =0 ca
0 Ax
Al =ca s Asa = a;-
Lo
5 A1 Ag —o a;-
LNo
i3 A—oa
A= aq; ’
RD
-=>ADa;-



Translation in MJc

aJ} A;a —ga .

Ay = ¢Da
A AgDe (cda)de
A = ANA = (¢cDa)A((eDda)De)
Ax
CaaL,CL,Al;C—)()C
T T LCo
C,G,C,A1:>c
T 1 RC
C,G,C,A1:>a
1 1 RS T 1 Ax
a}’C7A1jAO avcaAl;C—>OC
a’, ¢t A AL oo c
0
al7A;A1> GL,CL,A&:}C
J_iL/\l RC
a7A;AI> a,A1:>C
at, A=c¢
a®, A Ay =0 a
T LAo
a7A;A—>Oa
T LCo
a, A=a
A=a "
>
=ADa



Elimination of substitutions

AO = cDa
Ay, = AyDc = (¢Dda)Dc
A = ANAL = (¢eDa)A((ecDa)Dc)
Ax
e, at, et Aje =g c Lo
0
e, at, ¢t A=
RC
c,at, ¢t A=a
RD T 1 Ax
at, et A= A a,c,Ajc—gc
T T 5 L>
a,c, Aj AL =g C
I 1 L
a,c,A;A—=gc
I 1 LCo
a,c,A=c
—————RC T, Ax
a,A=c a,A;a—maL
>
al,A;Ao—)oa
T LAg
a, A;A —ga
0
aJ‘,AﬁaRC
A=a R’
>
-=>ADa



Translation in NC

Ay = c¢Da
Ay ApDde = (¢cDa)Dc
A = ANAL = (¢eDa)A((ecDa)Dc)

Id

c,at, et Ak el "
e, at, et AF et

T 1d T 1E
a ,c, AFA] c,a,c, AFa?t

E T
al, o AF AL T el b AF Agt
T DE
Id a ,c, Ak cl "
at, AF Al at, et AF et
o AEo T 1E
a, AF Aol a, AFct .
at, AFal "
at, A at
AFat s
-FADat >



Warning

Derivations built by mjc

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; —A abbreviates A D L.

Formula label: gabbay01i2

(1 2Da)De)A((baDa)De) A1 D(baDe))A(cDa)) Da

Derivation in MJcr

FF = (b1Da)Dc
Fy = (bgDa)DC
F; = b13<b230)
F = (FAANF)AF3 = (((1>a)De)A((baDda)Ddc))A(br D (be Dc))
G = FA(cDa) = (((toa)de)A((b2D>a)De)A(b1D(b2D¢))A(cDa)
bi; ;b2 —o bo;a, C Ax
ReLf
b1, by = a;a, by, c A
b1 = by D aja, by, c > b1;+;¢c—q c;a, by *
L
N bi;-; Fo —o c;a, ba oLt
Fp; by =g bisa, ¢ b, Fy = bosa, ¢ b1, Fa;-;¢—o ca

bl, F2 = bl;a, C

Lfg LD
b1, Fa;502 Dc—pcia .
)

by, Fy; 5 F3 —o c;a
by, F3, F5 = aa, R
)
Fs, F5 = by Daja, c < F3, Fh;c—o ca
 F3, I3 F1 —o c;a

ReLf

LD

LAo
s F35F1 AN Fy —q cia
LAo
sl —2o0cga
F=ca ’ < Fia —qa;-
wFieDa—ga;-
LA
556G oar
G=a;- 0
—— 1 R>
=G Da;-

Ax
LD



Translation in MJc

Fy = (blja)jc
F, = (bgDa)Dc
Fg = le(bQDC)
F = (FANFE)ANF; = (ioa)De)A((b2 Da)De))Abr D (b2 Do)
G = FA(cDa) = (((l1toa)de)A((baDda)Dde))A(b1 D (b2 D)) A(cDa)
Ax
bi, ba, a®, by, ¢, Fs, Fa;by —q bo Lo
by, by, at, by, cF, Fy, Fy = b ’
1, b2, a, by, C, I'3, 2 = 02
blab27 alabé7cLaF37 F2:>a/ Ax
by, at, by, ¢t Fy, Fy = by Da by, at, by, ¢t Fy, Fy;c =g c -
A blaaL7b§_76laF37F2;F24)OcL
b1, at, b, L, Fy, Foiby —o b1 b1, at, b, ¢, By, ‘
i,a ,07,C, I's, 2;01 —0 1L 1, &, by, C, I3, 2 =C Ax
0
blaaL7bf7Cl7F37 F2:>b1 RC blaala CL>F3a FQ:bQ blaala CL>F3a F2;C_>OCLD
b17alaCJ_7F3aF2:>b1 blvaL7ClaF37F2;bQDc_>OCLD
bi,at, ¢, Py, Fa;F3 o c L
0
CLL,CL,F;FQD blaal7CL7F3)F2:>C
1
at, et F;Fy A Fy > at, ¢t F;Fy> by, at, ¢t Fs, Fy =a
T T LAg T T LA T T RD
a ,c, F; Fp> ,c, F; F > a ,c, F3, Foh =b1 Da
at, ¢t F=bDa aL,cL,F;c—mcLD
at, ¢t F;FL —oc A
CLJ_,CJ_7F;F1/\F2*>OCLO
A
al,cL,F;F—mCLC ’
at, G;F > at, ¢t F=e¢
— LAo —1 5 RC
, G; G > a, F=c
at, G =c

at,Gicda—pa

at, G;:G —oa
T A L
a,G=a

G=a
=G Da

LA

0

RD

at, Gia =g a
L>



Elimination of substitutions

Fy = (bl D) a) oc

F, = (bgDa)Dc

F3 = b1 D (bg D) C)

F = (FANFE)ANF; = (ioa)De)A((b2 Da)De))Abr D (b2 Do)

G = FA(cDa) = (((toa)de)A((b2D>a)Dde)A(b1 D (b2De))A(cDa)

X

A
1 L 1
b17b27aaanC7Gab2ﬁ>Ob2
T 1 T LCo
b17b27a7b2ac7G:>b2 RC
T ;L 1
bi, by, a, by, ¢, G=a
T 1 L RS T 1 1 Ax
bi,a",by,c,G=bsDa bl,a,b27c,G;c—>ocL
)
L 3L 1
b17a7627CaG7F2*>OC

LA
by CLL bL CL G FiNF, —gc
) y Y2 ) ) LA
0
by, a™t, bzl, ¢t G;F =g c
T 1 1 Lho
A bha,bz,c,G;G—mcLC
I 1L 1 . x 1 1L 1 0
b17a7b1aC7Gab14)0bl LC b17a7b2ach:>CRc A
1 ;1L L 0 T 1 T 1 . x
bi,a , by, ¢, G=b e bi,a", ¢, G= by bl,a,c,G,c—mcL
o)
by, a*, ¢t G =b bi, at, ¢t Giby De—p ¢ .
)

by, a*, ¢, GiFy g ¢ .
A
bi, at, ¢t G; F — ¢

LAo
bi, a’, ¢t G:G =g ¢
T 1 LCo
bi,a,c,G=c
RC

bi, at, ¢, G=a
T RS I
,G=b Da a—, ¢

1

at, e , Gic—qgc
LD

—— =" " RC —
a,G=c a,G;a—maL
)




Translation in NC

Id
b17 b27 aJ—v bé_a CJ_a G b2~L
1 1 1
b17b27aab2achl_b2T LE

Id
bi,at, by, ¢, GHG
I 1 I A
bi,a",by,c,GFF]

0

NE,
b, at, by, ¢t G F A Fy | AE“ by, bo, at, by, ct, GFat

I
b1, at, bt, &, GF Fyl by, at, b, ¢t GF by D at zE

b, at, by, ¢t Gl
blaal7béchaG|_cT LB
bla aL7 Cl7 G+ bQT
DF

o

b, at, ¢t GFel

bi, at, ¢, GF et

i

1E
bi, at, ¢t GFat

I

)
at, ¢, GFb Dat
SE

Fy = (blja)jc
F, = (bgDa)Dc
Fg = le(bQDC)
F = (FANFR)AF3s = ((ioa)De)A((baDda)Dde))A(br D (be De))
G = FA(cDa) = (((toa)de)A((b2D>a)Dde)A(b1 D (b2De))A(cDa)
Id
bl,aL,c%kaA by, at, bf, ¢t GFbil
bi,at, ¢, GFEL T by, at, bl et G byt
NEq 1F
b17aLaclaGl_F3\L blaal7CL7Gl_blT SE
by, at, ¢, GFbyDel
Id
at, ¢t GG
NEq
at,ct, GFF
T L NEo
a -, c ,G}_Fl/\Fg\l,
at, ct, GF R ’
. at, ¢t Gl "
at, GFGl o at, ¢t GF et e
at,GFcoal ' at, GF ¢t e
at, GFal "
at, GFat e
Gk at ,
‘FGoat °



Derivations built by mjc

Warning
Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: gabbay01i3

(p2@)>p)A(pDr)) DI

Derivation in MJcr

A = AjnA = ((p>2gDdp)A(pDT)
Ao = (pDgDp
A = poOr
P 4) . T.AX
;P 0op;q, ReLf
p=qp, T Ax
=pDgp, T P o DT s
iAo 2o T
AL AR A - Ax
Ao = p;r s Agir = T
Lo
5 Agy A = ;-
LA
Ao
A=r;- RO
-=ADr;- .



Translation in MJc

A = AgnA = (p2>@)Ddp)A(pDr)
Ay = (pDqgDp
Ay = pDr

Ax

p. 0T qt, rh Agip =0 p
T 1 L LC
PP, g, T 7Ao:>pRC
paplaTJ—vAOéq

0

RD Ax
1 1 1 L
p,r,A=pDq pﬂ",Ao;p—mpLD
T T
p, T 7AO§A0_>OP
n T T LCo
T7A;AOI> p7r7A0:>p
T Lho T RC
r—, A;A> r—, Ay =p
rJ‘,A:>p TJ',A;T—mT‘L
)
rt A AL o
T LA
r—, AjA —qr
T LCo
r-, A=r o
A=r "
)
= ADr



Elimination of substitutions

A = AgnA = (p2>@)Ddp)A(pDr)
Ay = (pDqgDp
Ay = pDr

Ax

1 L L
A;p —
b,p,q ,r , AP OpLC

ppt gt Asp
p.p-,rt, A=g - N

ph.rt, A=pOyg phort, Aip o p -
pLa Tl7 AaAO —0 D

Lot AA—yp
P, ) 3 op LC

Lol A=
p,r, pRC

0

0

rt,A=p rJ‘,A;r—mrLD

TL,A;Al —0 T
rh A A o L
rt, A=

A=r
-=>ADr

RD



Translation in NC
A = AgnNA = (p2>@)Ddp)A(pDr)
Ay = (pDg)Dp
A1 = pDr
Id
p.po, gt Al pl "
L PPt Abpt
p ot AR AL p.p-, Al gt
T T AEo n T oI
p,’/’,Al_AO\L paraAFqu/r
1 1 oE
p,r, AFpl
Ny E—— T T 1 Ry
7'7A|_A\J/ paT‘?A}_p/l\
—— AFE 1F
N 1 L
rt AR ALl r-, AFp? .-
rt AR "
rL,AI—rT
AkErt s
-FADrt -

1FE



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: gabbay01i4

((aD>b)Db)D(-aDb)

Derivation in MJcr

F (aD>b)Db
G = -aDb
—_— A
Sa—oab
= Relf
a=b;a,b o N
-=aDba,b b =0 bja *
L>
.;.;F_mb;aRLf —_—— L1
F=ab ¢ F; L —qb;-
LD
F;-;ﬁa—nb;-Lf
~a, F=b;- '
——————RD>
F=aG,;-

= FDG;- 2



Translation in MJc

(aDb)Db

F
G -a Db

Ax
a, at, b, —a, Fia =g a

0

a,at, b, —a, F=a
a, aJ‘, bJ‘, -a, F =05
T RD
a -, b, -a, F=a>Db a
at, b, —a, F; F =0 b
at, bt —a, F=b

A
Lobt, —a, Fib—o b i

0

bt —a, F=a e bJ‘,—u,F;J_—nbiJ_
bt, —a, F:—a —1 b >
-a, F=b b
F=aGg =
=Fo>G ™



Translation in NC

F = (aD>b)Db
G = —-adb
Id
a,at, b, —a, Ftal "
a, at, b, —a, F+a?t
a, at, b, —a, F b1

oL bt e, FEFL ot b, —a, Frao bl
at, b, —a, FHb]
at, b, —a, FF bt
bt, —a, F+—al 1 b, —a, FFat -F
bt FELL F
-a, F'+b1 ¢
Frar !
FFHoGT °

w

1



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: ori1

(P02 @) A(p124q)) D ((poVp1)Dq)

Derivation in MJcr

A = ANAL = (oD@ AN(P1Dq)
Ay = poDgq
A = p1Dgq
B = C>q = (pVp)Dyq
C = poVp
o e . AX
33 P1 —0 P13 Do, q Lfo Ax
P1 = P1;Po, 4 P1;59 —0 4;Po
Ax LD
A1;+5p0 =0 Po; q Lo P1; 5 A1 =0 ¢ Po et

Po, A1 = po; q

p1, A1 = Dosq
LV
A1;5C =0 pos q

AL C=pog " C;Auqﬂoq;-i;
C;A1; A9 =0 q;- n
CiiA—ogq
A C=gq;- 0
A= B;- 2

-= ADB;- 2



Translation in MJc

(Po 2 ¢) AN (p12q)

(poVp1) Dyq

Ax

P, poL, Pf? qJ', A, Cipr =0 p1
T 1 1 LCo
P1,PosDP1,4 5A17ij1 RC

Ax
D1, pé7 qla Ala C = D1

Ax

Po, Pé'a ql, Ay, Cspo —0 po LCo
Po, p(J)_a qJ_7 A17 C = Do

P, Py, s A, C5 A =0 g o
P1, pé? qJ—v Ala C= q

Po, péa qu A17 C = Do

RC R
D1, p0L7 qla Ala C = Do Ly

A = AgNA
Ay = poDgq
Ay = p1Dg
B = (Cogq
C = poVp

qla Av C;A1[>

T LA

g, A C;A>

o ats AL CiC—opo
p(J)_v qJ_» Alv C:>p0 R

0

C

D1, pé7 qL7 A17 qu —0q
LD

qla Av C;q_>0q I
D




Elimination of substitutions

A = AgNAL = (poDgA(p1Dq)
Ao = poDygq
Ay = p1Dg
B = C>q = (pVp)2Oq
C = poVp
Ax
pupos P 4 A Cip o pr |
T 1 1 Co
P1, Py, P14 7A7C:>p1
T T RC T T Ax
PP, a0 A C=p P1: Py s 4 ,A,C;q—quD
P, Py, 0, A, Ci A1 =0 g
T 1 Ax T 1 L
Po; Po> @5 A, C5po —o Po e D1, Po s 4 ,A,C;A%oqLC
0
pOapéaquAanpO RC p17pé7qLaAvch RC
pOapéa qL7A7CZ>PO p17péaqlaA7C:pO Ly

p(J)_ﬂ qJ—v Aa CQC%OPO LC
p(J)_an_7AaC:>p0
ql7A7 C:>p0

0

RC

g A, Ciqg—oq
LD

¢ A Cidg o |
gt A Ci A= g .
gt A C=q
A C=q
A= B
-=>ADB 2

0

Co
RC
RD



Translation in NC

A = AgNAL = (PO A(p1Da)
Ay = poDgq
A1 = piDg
B = C>q = (pVpi1)Dyg
C = poVp
pu. e pE a5 A CFpil
PPy, q A CHAL B pLpos P a, A CEpT
u PLPo g ACEA P, Py, -, A CEpit .
po. Pg, 0, A CFopol pLpy.a A CHal
w PO P g A CEpt pLpo, g A Chgt
1 € s € s €
. Po,q A CHCJ Pos Pos 4 5 A, Cpot P, Py 4, A Chpot B
gt A CHAL e pa, g, A, CFpyt b
g A Ok Agl ¢, A Chpot
g, A, CFql
qL,A,CI—qT s
A CkFq?t
AF Bt '
FAa>Bt '



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; A abbreviates A D L.

Formula label: or2

(pvg)Dr)D>(V(gDr))

Derivation in MJcr

A = (pvgOor
B = »pVv(gDr)
.. % . AX
754 0q7p7TReLf

1=pper A
q=pVagp,r q; T =0 TP
L
q;-;A—>or;pL
q, A=rp
——— RD
A=qgDrp
——— Rest
A=pqDr
A= B;- "
-= A D B;- -

D

0

RV



Translation in MJc

= (pvgOr
pV(gDr)

A

B

T 1 I T ol Ax

&P ¢, (@27r) (pVa)T BT Ajg—oq
1 1 L 1 1L gl a 0

¢&p,q,7,(@>dr), (pVey -, B, A=q

g.p g, ", (gdn)t, bV, B, A=p .

1

vT

g, p-rt, (gDor)t, BY, A= pVyg g, p-rt, (gDr)t, BT Ajr =g r -

g, pt,rt (gor)t, B A A =g r
q, pt, rt, (¢ :)r)l, Bt A=r e
¢, pt, (¢gor)t, B, A=
pt, (gD, B, A=qgDr
(gor)t, BY, A=p
A= B
=A>B ™

0

RD

RC

RvVT

The rule
(AVB):,B*I'= A
I'= AVB

Rv*t

can be derived in MJc in few steps.

Ax



Translation in NC

= (pvgOr
= pV(gdr)

o o
\

—

&ttt aon)E GVt BL A gl -
¢.r°. ¢t (g0t (pVa)t, BT A gt
A I I pl
L P ,(¢27r)" Ve~ B AbFpt |
¢ pt ot (gor)t, BY, AR AL ¢, ptrt, (gor)t, BY, AFpvgt
¢ po ot (o), BY, Akl F
q, pt, rt, (gD ’I")L7 Bt AFrt
¢, p-, (gor)t, BY, Ak rt
pt, (¢gor)t, B, AFgDrt i;
(g>r)t, B Ak pt
AF BT v
“ra>Bt !

-

'_

+r

+r

The rule
(AVB)*, B+ '+ At
I'+AvBt

can be derived in NC in few steps.



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; —A abbreviates A D L.

Formula label: or3

A2 (a2c)A((bDc)A(aVvD)))))De

Derivation in MJcr

A = p>DOB = pD{(ade)A((bDec)A(aVd)))
B = ByAB1 = (@a2>c)A((bDc)A(aVb))
By = a>c
B4 = CoNC4 = (ch)/\(a\/b)
Cy = bDec
C1 = aVb
H = pnrA = pAPD{(aDde)A((bDc)A(aVh))))
- Ax
p;sb —o bia, c
Lfo Ax
b, p=b;a, c b, p;;c—o cya
X LD
p, Co;-;a = a;c b, p;:;Co —o c;a
Lfo ReLf
a, p, Co = a;c b, p, Co = a;c
Lv
p; Co; C1 = a;c
LA
p;+; B1 —o a5c
—Lfo
p, B1 = a;c 5P, Bise—o ¢
—_— Ax
5P o pic 5P, Bi; Bg —o ¢
7Lf0 LAo
P =Dp;c 5Py B =0 ¢
LD
S A o6
———— L/
55 H =0 ¢ ;
H=c- RO
-=H Dg¢;- >



Translation in MJc

A = pDB = pD{(ade)A((bDec)A(aVd)))
B = ByAB; = (aD>c)A((bDc)A(aVd))
By = aDc
Bi = CoAnCi = (bDc)A(aVd)
Cy = bDc
Cl = aVb
H = phrA = pA(pPD{(aDde)A((bDc)A(aVh))))
A
ba D, aL7 bl7 CL7 COyb —0 b
b,p,al,bJ‘,CJ‘,Coéb ’
T 1 RC T 1 Ax
A b,p,a,c,C’oéb b7paaac700;c—>OCLD
a,p, a 7CL Co;a—>0a b) D, a‘LaclaCO;CO —0 C
LBy C e ° LB C b p, at, et C Heo
Ax p,a,c, 1;Co B> . a,p,a,c, 0:>aRC p,a,c, 1;Co > LA ,p,a,Cc, OZ}CRC
b, C apL;p*}()pLC b, a ,chBl;BID a, p, a aCJ_ch:>a b, a 7CJ_;B1;31> bapaa >CL700:>0’
o e T L L T T T ) L T T TR T
cJ‘,H,pD . p,cJ‘,pJ‘:>pRC a, p,a ,cJ‘7Bl:>a b, p, a ,cJ‘,Blz>a
¢ HiHP =D ¢ HBi> p.at, ¢t BiiCi—oa
............................................ A A
¢t H=p ¢+, H:B> ' p,a—,c, By;By =g a '
T L> 1 T 0
c, H; A c, H;pr> p,a-,c, B =a
T Ax T LA T LAo
pvcap;p_h)pLC chvHD ch;H[> p7€731:>(1
o L BT T T [,
CL7H;p> p,Cl,pl:>pRc CL,H:G CL7H;C%00L
D
¢t H;H > p, et =p c H'BO—>OCL
............................................ A
¢t H=p c B —qc ’
¢t Hy A= c
T g .t
c,H;H =g c
T LCo
c,H:>cRC
H=c n
= HDc -



Elimination of substitutions

A = pDOB
B = BoANB;
By = aDc
B = CyonC;
Cy = bDc
Cl = aVb
H = pAA

Ax
1 1 .
c,p ava_>0p A

Cl7pL7H;H_>Op
T LC
c,p,H=p
T 1 g . &C
c,H=p

0

0

= pD{(ade)A((bDe)A(aVd)))
= (@aDdc)A((bDc)A(aVD))

= (bD>c)A(aVd)

= pA(P2(a2d)A((bDc)A(aVD))))

Ax
b, at, b, et H:b—o b )
b,at, bt et H=0b

0

Ax

b7 achlapJ_7H;p_>0p I b7 a'J_aCJ_7Hjb

b,at, ¢t Hic = ¢
L>

No
1 L L
baa/ac7paH;H_>0pLC

b? aL7 Cl7 pl7 Hip RC
b,at, ¢t H=p

b7aL,cL,H;Co—>OcL

b, at, ¢t H; By —>OcL
A1

b, at, ct, H: B = c

T 1 q7. L

b,a—,c, H;A—qc
Ax T L LA
7H;ot—maLc b,a,c, H;H —¢c
0
Lot b,at, ¢t H=¢c

0 0

L, CL

0

€1

a,a ,c, H=a
RC T 1
b,a",c, H=a

1L . 1 1
7Cap>H,p4)0p a,a,c,Héa

LAo Lv
1 1 1 1
,c,p,H;H—mpLC at,c, H;Ci =g a

1 L1 1 L .
’c,p7H:pRC a,C,H,Bl—>OG/

aL,cL,H:>p at, CL,H;B—MGLD

at, et HiA—oa
at, ¢t HyH =g a
at, ¢t H=a e

ct H=a

CJ', H;BO —0 C

¢t H;B —g ¢
T LD
c,H;A—qgc
CL,H;H—mcL
cJ‘,H:>c
H=c
-=HD>c

¢t Hic—oc
LD



Translation in NC

A = pDB = pD{(ade)A((bDec)A(aVd)))
B = ByABy = (aDc)A((bDc)A(aVD))
By = aDc
Bi = CoAnCi = (bDc)A(aVd)
Cy = bDc
Cl = aVb
H = phrA = pA(pPD{(aDde)A((bDc)A(aVh))))
1d
bat, ¢, p-, H-H|
bat,ctpt Hrpl
Id 7a‘ ’C7p7 pJ( \LT
ba aJ_7 CJ—a H+ H\l, b7 ala CJ_7pJ_7 Hl_p/l\
I 1 .1 Id I 1 NEL I 1 LB
a ,c,p,HF-H] ba—,c,HFA] b,a—,c, HtFp?T . .
. at, et pt HEpl " ’ b,at, ¢, H- B s b,at, bt HED] "
L et HFHY| at, et pt, HEpt bat,ct, H- Bl b, at, b, ¢t HE bt
T 1 Id T 1 NEL T 1 LE T 1 AEo T 1 LE
c,p-,H-H| ,co,HHA] a ,c, HFp?t b,a~,c, HFCyl b,a~,c, HF b1
T T AEo T 1L D T 1 Id T I OF
c,p,HFpl a ,c,H+ B a,a,c,HkFal ba—,c,HFcl|
T Id T 1 n T 1 NEL T 1 I T 1 ”
c,HFH| c,p-, H-pt a ,c, HF Byl a,a ,c, HFat ba—, ¢, HF ct
I I LB I 1 NEL I 1 + I 1 LB
c,HFA] c, H+pt . a,c, HFC1] a,a,c -, HFat b,a~,c, HFat vE
¢t H- B at, ¢t Hi at
T AEo T 1E
- HF Byl ', Hrat
¢t HE ¢l "
L HFct B
HbFct ;
FHoct °



Derivations built by mjc

Warning

Multisets are represented as sets (formulas are not duplicated) and dots denote
empty multisets; —A abbreviates A D L.

Formula label: or4

(((pAg)V(PA=9)V(=pAq)V (=pA—q)

Derivation in MJcr

E = EVD; = ({((pAg VA=)V (=pAq)V (=pA—q)
Ey2 = EiVDy = (pAgV(A—q)V(~pAq)
Ei = DyvD: = (pAqV(pA—g)
Dy = pAgq
Dy = pA—q
Dy = -pAg
Ds = -pA—q
4 5p —opi L, Dy AR);Lf N
p,q= L;p, L, D N 559 =0 q;p, L, Dy ;
4= pip L Dy ¢=qp L, D ’
5P —op; L, D1, Do ReLf qg= Dy;p, L, Dy st
p= L;p, Dy, Dy . q= 1;p, D1, Do S
- = —p;p, D1, Do - = ~¢;p, D1, Dy o

C = D3§P7 -Dla D2
- = p; Dy, D2, D3

Rest

g —o a: L Ax
Ax P 5970 & ReLf - Ax
P —0D;q, L L p,q= 1l;q, L N N D;q —o0 q; L oLt
0 X
p=Dp;q, L p= g q, L 5P —o D g, L p,q= L;q, L
RA Lfo RD
p= D1;q, L st p=p;q, L p= g q, L A
p= 1;q, L, D1 p= D1;q, L
RD Rest
p= p;q, L, D1 p=qq L, D1 . A
p= Do;q, L, Dy st 554 =0 q; L, D1, Da oLt
p:>J-7q7 DlaDQ q:>J—7q7 D17-D2
RD RD
':>_‘p;q7 D17D2 ':>_'q;Q7 D17D2
RA
-= D3;q, D1, Dy
Rest

- = q; D1, Dy, D3 An

- = Dg; D1, Da, D3

RV
C = El;DQ, D3 RY
C = EQ;Dg
——— RV
-=F;-



Translation in MJc

E = EVvDy = (((pAgVA=9)V(=pAq)V(=pA-q)
Ey = EiVDy = (pAgQV(pA=q)V(=pAq)

Ey = DovD:r = (pAq)V(pA—q)

Dy = pAgq

Dy = pA—gq

Dy = -pAgq

D3 = -pA—q

Ax
D, q7p Ll DlLaDQaD37E15E27El7p_>0p
Co
p7qup J—l D%7D27D37E17E27El:>p RC Q7p7q7J-L D%7D27D3uE17E27EL7q_>Oq
Ax paQ7p J—J_ D%aD23D33E1>E27EJ_:>J— RO Q7p7QaJ—J— D%7D27D37E13E2>EL:>Q

b, p J_J-L vaDg_vDé?Ef_’E;_?Evp_)Op
p, pt ﬁ Df,D2,D3,E1,E2,EL:>p
p, pt, D, D, D, Ef, B, EX = 1
p,D DQ,D3,E1,E2,EJ‘:>—|p

Q7p J-J_ Df_aDQaD37E17E27EJ_:>_‘p qap J-J_ D%,D2,D3,E1,E2,EJ_:>Q
qap Ll Df7D2aD3aE17E27El:>D2RC
Q»p7D D27D37E17E27EL:>J-

RD T T RD
paD DQaDSaEl,E27E :>_'q

pL7D%7Dé_7D§_aEf_7E2J_aEJ_:>D3
1 1 1 1 1 1
D17D25D35E17E2aE =P

RC

Ax

Ax
b, q, q 7J-l D%7D27D37E17E27El7q_>0q

Ax

pavaqlaJ—L Df_vDé_vDé_aEf_aEZJ_vE p4>0p paqaan—J— D%7D2aD37E17E2aEL:>q

D, q, qlaJ—L D%7D§7D§_7E%3E;_,E q4)0q

T I i I I RC
p7p7QaJ— D17D27D37E1aE27E jp paQ7an— D17D27D35E17E27E jJ—

Ax

papJ_7qLaJ—J_ D%7D§_7D§_7E%7E5_5EL;p_>OpLC pa(Lq 7J—J_ D%7D25D35E17E2aEJ_jq

p,oqt, Lt Dl,Dz,DB,EI,Ez,EL:p p,qt, Lt Dll,DQ,D3,E1,E2,El:>—\q
p,q-, LY, D, Dy, Dy, Ei, By, EX = D, e
Db, q ,J-J_ D%3D27D37E1aE27El;>L
p, ¢-, Lt D}, Dy, Dy, Eif, By, B+ = —p

RD

p,pt, g, Lt Dll,D2,D3,E1,E2,EL:p p, ¢, q-, LY, D, DS, D, B}, B, BEX = 1
p,qt, LY, Df, Dy, Dy, B, By, EXt = p p, qt, L, Df DQ,D37E1,E2,Ei;ﬁq
p, gt Lt Df,DQ,DB,El,EQ,EL;spl e
P, q ,J_J‘,Df‘,DQ,D3,E1,E2,EJ‘:>qRA

D, qLa LL D%? Dé) D;a E1L7 E;7 EL = D2

b, q 7D1L7D27D37E17E27EL$J‘

RC

q 7Df_7D2>D3>E17E27EL:>_‘p

RD

q, qJ_7 J—J_ Df_a D;a Dé_v Ef_7 E;v EJ_;q—>0 q

Q7q 7LL D17D27D37E1aE27EL:q

q, 4 7D1L7D27D37E17E2’EL:>J‘
q ,D%,D2,D3,E1,E2,EJ':>_|(]

qL’Df_ng_vDévEf_aEg_vELéDii
Di, Di, Dy, Ef, Ey, E+ e
1,4, Mg, L7, Loy :QR/\

The rule
(AVB):,B* T = A
I'=AVBEB

RVt

can be derived in MJc in few steps.

D1L7 D2L7 D3L7 ElLv E2lv EL = DO
Dy, Dy, Ey, E* = E,
Dy, B+ = E,

- =>E

RvVT

RVt

RVt

RD

Ax
LCo



Translation in NC

E = EVvDy = (((pAgVA=9)V(=pAq)V(=pA-q)
Ey = EiVDy = (pAgQV(pA=q)V(=pAq)

Ey = DovD:r = (pAq)V(pA—q)

Dy = pAgq

Dy = pA—gq

Dy = -pAgq

D3 = -pA—q

Id
p.q,p-, LY, Di", Dy, Dy, E{-, By, E* Fpl

Id
p. ¢, ¢", L, Di, Dy, Dy, Ef, Ey, E* - ql

Id
b, pJ—a qJ_7 J—J—a Df_a Dé_v Dé_v Ef_a E;_a EL FpJ/

0
p. ¢, ¢", L, Di, Dy, Dy, E-, Ey, EY F ¢

Id
p.q,q", L, Di, Dy, Dy, Ef", By, E* ¢l

1F
p.q¢. ¢, L*, Di, Dy, Dy, B, Ey-, E* - 11

1d
p.p-, ¢, LY, Di, Dy, Dy, Ef, By, E* - p]

p.p, g, L5 D, Dy, Dy, Ev, By, BT Fpt

p,q, LY, Di, Dy, Dy, Ei', By, EX Fpt

D
p.q" LY, DI, Dy, Dy, Ef, By, B F —at

"
p.p-, q-, L, Di, Dy, Dy, Ef, By, E*+ - pt

o
p. ¢, ¢ L= D, Dy, D3, By, By, E- gt~
p7 Qa qlv lla DlLa DQLa D§7 Efa E2L7 El }_ LT

I

¢.p, ¢, L, Di, Dy, Dy, Ef, Ey, E* - ql
g, L5 Dy, Dy, Dy, By, By, BY LY g pt gt LY Dy, Dy, Dy, By, By, BT Eaqt
¢, ", L, D, Dy, Dy, Ev, By, B~ —pt ¢.p", L' Dit, Dy, Dy, B, By, EX Fqt
T L nL pL pL =L ol L A
q7p7J~7D17D25D37E17E2aE l_DQT
T pl pL DL EL BL ELr LE
q, D0, 1> 2 3 1> 25 J‘T 51
p~, Di, Dy, Dy, By, By, - —qt
pL7D#7D§_7D§_7E%7E;7EL|_D3T
T nl nL ol oL oL LE
D17D2’D3>E17E27E Fp?t

p, ¢, p-, LT, Dit, Dy, Dy, E{, By, E* - pt

A5
1FE

p.p-, LY, Di, Dy, Dy, Ef", Ey, E* +p]

p,pt, L, Dy, Dy, Dy, By, By, EX Fpt
p, pt, Di, Dy, Dy, Ef-, By, B* F 1%
pla Df_a Dﬁ_v Dé_v Ef_a Eév EJ_ F _'pT

By

I

D, qL7LL7D%7D§7 D;aEf7E;7ELFD1T n

E

p.q", LY, Di, Dy, Dy, Ef-, By, -+ L

p, ¢, L, D, Dy, Dy, Ef, By, B+ —p?

oI

p, ¢, LY, Di, Dy, Dy, Ei, By, E* - p?t

D
p.a*, L5, DE, Dy, DF, EE, By, BYF gt -

p,¢", L', Di, Dy, Dy, Ef, By, E* F D1t

1FE

g, L" D, Dy, Dy, By, By, BX b gt

2 qla LLanaDj7D?%7Ef7 E;7EL|_D2T \E

p,¢*, Di, Dy, Dy, Ei, Ey, B+ 11

qla Df_a Dﬁ_a Dé‘, ElJ_7 Ej_v EJ_ - _'pT

oI

Id
¢, q¢", LY, Dy, Dy, Dy, Ef-, By, E* I ¢}

w
¢, ¢, L', Di, Dy, Dy, Ei, By, E* F q1

¢.¢" D, Dy, Dy, By, By, B-F LT
)
¢~ Di, Dy, Dy, By, By, EX - —qt

I

qL7D%7D;7D§_7E%7E§_aEL|_D3T \E

Di, Dy, Df, Ef, Ef, E+ + ¢t X

I

The rule
(AvB):, B+ T+ At
\
I'+AvBt

+r

can be derived in NC in few steps.

Di, Dy, Dy, Ei, Ey, E* + Dyt
\%

+r

Dy, Dy, Ey, E* + Bt .

Dy, B+ Ey?
\
FET

I




