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We check a number of properties in the 3-valued Lukasiewicz logic.
The logic contains the connectives
/\) %) “7 \/7 ®) @
and truth values
0,1/2,1.
The truth value 1 is designated.

1 Wajsberg’s axioms for Lukasiewicz logic

Proposition 1 The formula (A — (B — A)) is a tautology.
The problem is equivalent to proving the following sequent:

[(A— (B — A)Y]
Derivation of [(4A — (B — A))']:

axiom/ for A , axiom for B ,
0 1 1/2 0 1/2 0 1 0 1 1/2
axiom for A (A% A7, AP BB [47,A°,B°, B, B " axiom for A axiom for A
[A® A, A2 B (B — A)'/?] [A®, AY, B B'2 (B — A)'/?] [AC A A2 BO] [A° A A2 BO B2

[A% (B = A)', (B = A)'/?] [A°, A2, (B = A)']

[(A— (B — A))*]
Proposition 2 The formula (A — B) — (B — C) — (A — (C))) is a tautology.
The problem is equivalent to proving the following sequent:
(A= B) = ((B—C) = (A= ()Y
Derivation of [((A — B) — ((B — C) — (A — O)))1]:
axiom for B axiom for C
[A°, A2 B, BY, B'/?,C*,C*?] [A° A2 B, B*,C°, Ct, C*7]
[A0, A2 B° B CY,C'2, (B — C)'?] p

[AO,A1/27B05B1701701/23 (A ’

axiom for C

[A° A2 B ,C° CY,C'? ((B — C) — (A — C))"?]

[4°, A2, B°,C, C*2, (B — €)%, (B~ C) = (A~ C))




Proposition 3 The formula (A — —A) = A) — A) is a tautology.

The problem is equivalent to proving the following sequent:
[(((A = =A4) = A) = A)Y]
Derivation of [(((A — —A) — A) — A)1]:

axiom for A

[AO,Al, A1/2]
[on Ala _‘Al/z] i
axior
0 1 1 1/2 (0] 1
axiom for A axiom for A axiom for A A9, AT, -AY, -ATR] A%, AT,
. [AO AL AY2 AL —|A1/2] [AO AL A2 —|A1] [AO Al AY? (A— —|A)1/2} [AO Al (A— ﬁA)l}
axiom fOI' A ) 9 ) ) 9 9 9 9 ) 9 ) 9
[A0, A, A'/] [AY, AY2, (A — - A)Y [A°, AT, (A — —A) — A)'/]
[Alv Al/za ((A — _'A) — A)O] [Alv ((A

[(((A = =A) = A) — A)Y]
Proposition 4 The formula ((wA — —B) — (B — A)) is a tautology.
The problem is equivalent to proving the following sequent:
(A = =B) = (B — A))]

Derivation of [((=A — =B) — (B — A))1]:

axiom for B axiom for A axiom for B 2
[Al,Al/z,BO,Bl,BI/2] [AO,A17A1/2 BO 1/2] [Al,Al/z,BO,Bl,Bl/2] [AO,A
(A, 42, B, B2, 1% [AY, A*2, BO, B2, A1) axiom for A A%, A, BY, B, 2B°] [AT, A
[AY, A*2 BO B2 (-A — -B)?] [A®, At AY2 BO B! (-=A — -B)? [AY, AY? B° B2 (-A -

[AY, AY? B° (B — A)'?,(-A — —B)°] [AY,

(B — A)Y, (B — A)'/?,(=A — -B)°]

2 Bernays’s axioms for classical logic
Proposition 5 The formula (A — (B — A)) is a tautology.
Proposition 6 The formula (A — (A — B)) — (A — B)) is not a tautology.

(4
Proposition 7 The formula (A — (B — C)) = (B — (A — (C))) is a tautology.
Proposition 8 The formula (B — C) — ((A— B) — (A — C))) is a tautology.
Proposition 9 The formula ((AA B) — A) is a tautology.

Proposition 10 The formula ((AA B) — B) is a tautology.

Proposition 11 The formula (A — B) = (A — C) — (A — (BAC(C)))) is a tautology.



Proposition 12 The formula (A — (AV B)) is a tautology.

Proposition 13 The formula (B — (AV B)) is a tautology.

Proposition 14 The formula (B — A) = ((C — A) — (B V C) — A))) is a tautology.
Proposition 15 The formula (A — B) — (=B — —A)) is a tautology.

Proposition 16 The formula ((A — —A) — —A) is not a tautology.

Proposition 17 The formula (A — ——A) is a tautology.

Proposition 18 The formula (——A — A) is a tautology.

3 Classical tautologies not intuitionistically valid
Proposition 19 The formula (AV —A) is not a tautology.

The problem is equivalent to proving the following sequent:
[(AV—A)]

Derivation of [(AV —A)!]:
hypothesis
(A%, AT]
[Alﬂ _'Al]
[(AV—A)]
List of counter-examples:
[AY7]
Proposition 20 The formula (-AV ——A) is not a tautology.

The problem is equivalent to proving the following sequent:
[(~AV ——4)Y]

Derivation of [(=A V ——A)1]:
hypothesis
[A°, AY]
[A07 _‘AO]
[A0, ——AY)
(A vV —=A)Y]

List of counter-examples:
[AY?]

Proposition 21 The formula (A — —A) — —A) is not a tautology.

The problem is equivalent to proving the following sequent:

[((A = =A) = =A4)1]



Derivation of [((A — —A) — =A)]:

hypothesis
: : [A0 Al
axiom for ;4 axiom gor A ) ’ hypothesis
0 1 1/2 0 1 1/2 1/2 0 1 0
(A% A% AP axiom for A (4%, A%, A7, -] [A%, A%, —A"] axiom for A [A4°, A%
[AC A2 A0 [AC, At AY/?] [A®, AL (A — —A)'/?] [AC A A2 —AY?] A, A - A%
[AC A2 (A — —A)9] [AC A0 (A — —A)'/? [AC, AL (A — —A)Y/?]
[A®, —A"? (A — —A)?] [A® (A — —A)° (A — —A)"/?]
[FAY —AY2 (A — —A)°) [AY (A — —A)°, (A — =A)'/?]
[((A = =A) = =A)]
List of counter-examples:
[AY7]
Proposition 22 The formula (A — B)V (B — A)) is a tautology.
The problem is equivalent to proving the following sequent:
[((A— B) V(B — A))Y
Derivation of [((A — B) V (B — A))!]:
axiom for A axiom for B axiom for A axiom for A
[AO,Al,Al/z,BO,Bl,Bl/Z] [AO,AI,BO,Bl,Bl/z] [AO,Al,Al/z,BO,Bl] [AO,AI,AI/Z,BO,BI,Bl/z]
[A°, B, B'? (B — A)Y] [A®, A2 BY (B — A)Y]
[(A— B)', (B = A)']
[((A— B) V(B — A))*]
Proposition 23 The formula ((-A — A) — A) is not a tautology.
The problem is equivalent to proving the following sequent:
(A= A) = A)Y
Derivation of [((m4 — A) — A)1]:
hypothesis
hypothesis axiom f/or A , A%, AT]
0 41 0 A1 AY/2 1/2 0 41 1
axiom for A axiom for A (A%, AT] (4%, A%, AP, ~ATP] (A0, A%, - AT
. [AC AT A2 [AO, AY, AY2 A2 [AD, AY, - A1) [A®, AL, (=A — A)'/?]
axiom for A
[AC A A2 [AY, AY2 AN [AC, AL, (=A — A)'/?] [AY, AL, (mA — A)Y?]
[AY, A2 (mA — A)9] [AL, (A = A)°, (=A — A)'/?]

(A= 4) = A)7]

List of counter-examples:
[AY/7]

Proposition 24 The formula (((A — B) — A) — A) is not a tautology.

The problem is equivalent to proving the following sequent:

(A= B) = A) = A)]



Derivation of [(((A — B) — A) — A)1]:

hypothesis axiom for A
0 A1 pl Pl 0 A1 42 pl
axiom for A axiom for A axiom for A (A%, A%, B ’B/] (A ’A’A/’B
. [AO,A17A1/2,Bl,Bl/2} [A07A1,A1/27Bl] [AO,A17A1/2,(A—>B)1/2] [AO,A17(A—>B)1]
axiom for A
[AO,Al,Al/"‘] [Al,A1/2,(A—>B)1] [AO,Al,((A—>B) —>A)1/2]
[AY, A2, ((A— B) — A)°] 4

(A= B) = A) = A)]
List of counter-examples:
[AY/2, B
4 Some more interesting tautologies
Proposition 25 The formula (A — (A — A)) is a tautology.
The problem is equivalent to proving the following sequent:
(A= (A= A)Y

Derivation of [(A — (4 — A))!]:

axiom for A axiom for A axiom for A  axiom for A
[AO,A17A1/2,(A—> A)1/2] [AO,A17A1/2,(A—> A)1/2] [AO,Al,Al/ﬂ [AO,Al,A1/2]
[4°,(A— A)', (A — 4)] A0 A2 (A A

(A= (A= A)Y
Proposition 26 The formula (AN (A — B)) — B) is not a tautology.

The problem is equivalent to proving the following sequent:
[((AA(A— B)) = B)Y|

Derivation of [((AA (A — B)) — B)]:

axiom for B axiom for
[AC A2 BO B B'/2] [A® A A2 ]

axiom for B hypothesis axiom for (A — B) [A°, A'2, B°, B, (A — B)'/?|
[A°, B®, BY, B'/?] [A° A',B' B'?] [A° B',(A— B)° (A— B)',(A— B)'/? [A° A2 B (
[A°, B, B'/? (A — B)?] [A°, BY, (A A (A — B))'/>,
[BY, B2 (AN (A — B))? [BY, (AN (A— B))° (AN

(AN (A= B)) = B)]

List of counter-examples:
[AY2) BO]

Proposition 27 The formula (A — B) = ((C — A) — (C — B))) is a tautology.



The problem is equivalent to proving the following sequent:
(A= B) = (C— A) = (C— B))*

Derivation of [((A — B) — ((C — A) — (C — B)))!]:

i for B
0 RO Pl pPl/2 oaXKfff pos 1/2 0
axiom for B [A°% BY B, B7/2,C% C2,((C— A) = (C — B))/?] [A° ]

[A°, B®, B, B*?,C° (C — B)'?,((C — A) — (C — B))*? [A°, B B, C°,C'? (C — B)">,((C
[A°, B® (C — B)',(C — B)',((C — A) — (C — B))'/?]

[B
Proposition 28 The formula (A — B) = ((B = C) — (A — ())) is a tautology.
The problem is equivalent to proving the following sequent:
(A= B) = ((B—C) = (A= ()Y
Derivation of [((A — B) = ((B— C) = (A — O)))']:
axiom for B axiom for C'
[A07A1/2,BO,BI,31/2,01,01/2] [AO,Al/z,BO7Bl7CO,Cl,C’l/z]
[4°, A2, B, BY,C*, ™2, (B — C)'”] E

[A® A2 B B, Ct, C'/? (A -

axiom for C

[A°, A2 B°,C° C,C'? ((B — C) = (A — C))'/?]

[A®, A2 BO Ot C'? (B — C)°, (B —=C)— (A—=C))

Proposition 29 The formula (A — (A — B)) — (A — B)) is not a tautology.

The problem is equivalent to proving the following sequent:

[((A— (A= B)) =+ (A B))']



Derivation of [((A — (A — B)) — (A — B))]:

axiom for B axiom for A ax
[AO Al/z BY Bl Bl/z} [AO Al Al/z Bl Bl/2] . [AO Al,
’ i Rt Uinlalit/ i) axiom for A ’
[A07A1/2’BlvBl/2v(A*> B)O] [AO’A17A1/2vBl7Bl/2] axiom fOI‘ B
[A® A2 BY B'? (A — (A — B))°] [A° A', B® B! B2 (A — (A — B))?

[A%,B', B",(A - B)'/, (A — (A~ B))°]

[(A— B)', (A—.

List of counter-examples:
[A*2, B

Proposition 30 The formula ((A — —A) — —A) is not a tautology.

The problem is equivalent to proving the following sequent:
[((A = —A4) = =A)Y]

Derivation of [((A — —A) — —A)1]:

hypothesis
. . (49, A1) .
axiom for A axiom for A hypothesis

0 Al Al/2 0 A1 41/2 1/2 0 41 0
M axiom for A [A%, AT, AT2, 2 AYE] (A9, AT, A9 axiom for A A%, AY]
[A®, AY2 A0 [AC AL A/ [A0, AT (A — —A)* [A0, AL, AY2 —AY2)] (A9 AL —A9)

[AC, A2 (A — —A)9] [A® —A0 (A — —A)'/? [A®, AL (A — —A)'/?]
[A%,—A? (A — —=A)° [A° (A — —A)° (A — —A)"/?]
[FA, —AY2 (A — —A)9) [AY, (A = —A)°, (A — =A)'/?]
[((A = =A4) = =A)]
List of counter-examples:
[AY7]
5 Some popular consequences
Proposition 31 The following consequence holds:
A, (A= B)FB

The problem is equivalent to proving the following sequent:
[A° A2 B (A — B)°, (A — B)"/?

Derivation of [A%, A", Bt (A — B)°, (A — B)"/]:

axiom for B axiom for A
[A® A2 BO B B'/?] [A° Al A2 B B'] .
axiom for A
[A®, A2 B° B' (A — B)'?] [A° A A2 BY (A — B)'?]

[A® A2 B (A — B)° (A — B)'/]



Proposition 32 The following consequence holds:
(A— B),~BF-A
The problem is equivalent to proving the following sequent:
[~A',~B% -B'2 (A — B)°, (A — B)"2]

Derivation of [2A!, ~B% =B"2 (A — B), (A — B)"?]:

axiom for A axiom for B
. [A® A A2 BY B'/?] [A° A',B° B',B'/?]
axiom for B
[A°, B®, B, B*? (A — B)/?] [A®, A', B B'? (A — B)'/

[A°, BY, B2 (A — B)°,(A — B)'?]
[A°, BY,-~B'? (A — B)°,(A — B)'/?]
[A°, -~B° -B'2 (A — B)°, (A — B)'?]
[~A', ~B° -B'2 (A — B)°, (A — B)'/?]

Proposition 33 The following consequence holds:
(A= B),(B=-C)F(A—=(C)
The problem is equivalent to proving the following sequent:
[(A— B)°,(A— B)"2 (A— C)',(B—C)° (B — ()"
Derivation of [(A — B)°, (A — B)*?,(A — C)*,(B — C)°,(B — C)'/):

axiom for C
axiom for C axiom for B [on A1/27 B, 31/27 co,ct, c/
[A®, A2 BO B2 CO C' C'? (B — C)'/?] [A°,A'? B° B B2 C' C'* (B — C)'/?] [A® A'/2 BO B/
[A°, AY2 BO B2 C',C'? (B — C)°, (B — C)'/?]

[A'2 B° B2 (A — C)',(B — C)°, (B — C)'/?]

Proposition 34 The following consequence holds:
(AVvB),-AFB
The problem is equivalent to proving the following sequent:
[B,~A° A2 (AV B)°, (AV B)"/?]

Derivation of [B',-A% —AY? (AV B)°,(AV B)"?]:

axiom for B axiom for B axiom for A
[A17A1/2’BO731731/2] [Al,Al/z,BO,Bl7Bl/2] [AO,AI,AI/Z,BO,BH axciom for A
[At, A*2 B B (AV B)*/?] [A® A A2 B' (AV B)?]

[AY, A2 B (Av B)° (AV B)'/?
[A, B, A2 (AV B)°,(AV B)*/]
[BY,-A° —AY2 (AV B)°, (AV B)'/




Proposition 35 The following consequence holds:
(=CV-D),(A—=C),(B— D)k (-AV-B)
The problem is equivalent to proving the following sequent:
[(A— C)° (A — C),(B— D)° (B— D)2 (=AV-B), (-CVv-D)° (-CV-D)"

Derivation of [(4 — C)°, (A — C)"?,(B — D)°,(B — D)2, (=AV =B)!,(=C Vv -~D)°, (-C Vv =~D)"/?]:

0
axiom for D axiom for C' [A4°.
[A9 A2 BO B'2 C° C'? D° D', D'? (~CVv-D)?] [A° A*? B° B2 ,C° CY C*'? D° D2 (-~CV-D)'?]
[A07 A1/27 BO’ Bl/zu 007 01/27 D07 D1/27 ﬁ-DOJ ("C \ ﬁ‘D)l/z] [AO’ A1/27 BO7 B1/27 007 01/27 DO; Dl/za "007 (ﬁc \ "D)l/z]
[A0 AY2 B0 BY2 C° C'2 DO D'2 (-CV -D)° (-C Vv -D)"?
[A°, A2 B2 C° C'?, DO D2 -B' (-C Vv -D)°, (-C Vv -D)"?
[A1/27 B1/27 007 01/27 DOa D1/2a _‘Ala _‘Blv (_‘C \ _‘D)O’ (_‘C \ _|D)1/2]
[AY2 B2 C°,C*? DO D'? (=AV -B),(~C Vv —D)° (=C Vv —~D)"?]
[A72,CO,.
Proposition 36 The following consequence holds:
(AVvB),(A—C),(B— D) (CVvD)
The problem is equivalent to proving the following sequent:
[(A— O)° (A— C)72(B— D)° (B— D)/ (Av B)° (Av B)'/? (CV D)!]
Derivation of [(4 — C)°, (A — C)'/?,(B — D)°,(B — D)'/?,(AVv B)°,(AV B)'/2,(C v D))
axiom for C axiom for C axiom for C

[A1/27B05B1/2300701301/23D07D17D1/2] [A1/27B05Bl/Z?C(]?Clﬁcl/Z?D()?Dl?Dl/z] [AO)A1/27BO7Bl/2700701701/:
[A'2 B® B'2 C° C'? D° D'? (Cv D) [AY? B° B'/? C° C'? D° D' (Cv D) [A° A'? B° B'/? C° C'? D°
[AY2, BO, BY/2 C° C2 D° D2 (Av B)"/2,(CV D)!]

(A" B2 Cf

Proposition 37 The following consequence does not hold:

(A= (B—-C)F(AAB)—C)



The problem is equivalent to proving the following sequent:
(A= (B—0)° (A~ (B— ()" ((AAB) = C)']

Derivation of [(A — (B — C))°, (A — (B — C))2, (A A B) — O)1]:

[A°,
axiom for C axiom for C axiom for C'
[A'? B> C° Ct,C*? (AN B)°] [AY? B2 ,C° CY,C*?,(AAB)° (AAB)Y?] [A'Y? B, C° C,C'>, (AN B)°
[A'2 B2 00 C'? ((AAB) — C)Y] [AY/

[AY2 C° (B — C)'/2,((AAB) — C)Y

List of counter-examples:
[A1/2, Bl/27 CO]

Proposition 38 The following consequence holds:
(AAB)=»C)F(A— (B— ()
The problem is equivalent to proving the following sequent:
[(A—= (B—C)Y((AAB) = ) ((AAB) = C)'/
Derivation of [(A — (B — O))', ((AA B) — C)°, ((AA B) — O)2]:

axiom for B

[A°, AY B° BY B2 C' C"

axiom for B

0 RO Rl Pl M1 M) 1/
axiom for C' [A° BO B, B'2,C1,C"2 ((ANB) — C)'/?]
[A°, B B2 C°,C*,C*?, (AN B) — C)*/?] [A®, B®, B/ C,C'/2 (
[A°, B® B2 C',C*?,((AANB) = C)°, ((AA B) — C)'/?]

Proposition 39 The following consequence holds:
(A— B)F (=B — —A)
The problem is equivalent to proving the following sequent:

[(A— B)° (A — B)'/? (=B — -A)!]

10



Derivation of [(A — B)°, (A — B)"?, (=B — =A)']:

ax/iom for B ) axiom for B

0 gl/z2 RO R1 pPl/2 0 41 RO pR1 pt
[A®, A*2 BO B! B/ axiom for B axiom for A [A®, A, B B! B/
[A07A1/2yBOaBl/2a_‘BO] [A07A1/2aBOaBlaBl/2a_‘Bl/2] [AoaAlaA1/2aBO7_‘BO] [onAlaBoyBla_‘Bl/2]

[onAl/zaBovBl/27_‘Al/27_'BO] [A07A1/szOaBl/za_'Bov_‘Bl/z] [onAlaBOv_‘Al/za_'BO] [AO’AI,BO’_LBO’_‘Bl/Z]
[A1/2vBO7Bl/zv_'Alv_‘Al/2a_'BO] [Al/zaBOaBl/2a_'A1a_‘BO7_'B1/2] [A17BovﬂA1a_‘Al/2a_‘Bo] [A17Boa_‘A17_‘BO7_‘Bl/2]
[A*2 B, B2, (~B — —A)!] [AY, B, (=B — —A)!]
[B%, (A — B)"2, (=B — —A)]

[(A— B)° (A -
Proposition 40 The following consequence holds:
(A —-B)F(B— A)
The problem is equivalent to proving the following sequent:
(B — A)',(=A — -B)°, (=A — -B)"/?]
Derivation of [(B — A)', (=A — —B)°, (-A — —~B)"/?]:
axiom for B
[AY, A2 B°, B! B/ :
’ L i axiom for A
[Ala A1/27 BO; Bla ﬁBl/z] [AO, A17 Al/za BO7 Bla ﬁBo]
1 1 0 1 1 1 1 1 0 1 1 0
[A ,AY?, B, B!, ~A"?, B /2] (A  AY2, B, B, -A , 7B axiom for A axiom for B
[A', A'2, B%, B', (-A — —B)*/?] A, AT, A", B® (nA — -B)'?]  [AY, B B, B'?, (A
[AY, A2 B° -B° (A — -B)'/ [AY, A2 B A (=A — —-B)'?] [A',B° B'/? -B°, (-A
[A', A'2 BY, (-A — =B)% (A - -B)"/] [A

(B — A)',(~A — =B)°, (=A — =B)"?]
Proposition 41 The following consequence holds:
(A= B),(A—=-C)F (A= (BAC))
The problem is equivalent to proving the following sequent:
[(A— B)°,(A— B)"/2,(A— C)° (A= C)"2 (A= (BAC))Y

Derivation of [(A — B)°, (A — B)"2,(A — C)°, (A = C)'?,(A = (BAC))Y):

axiom for C axiom for B axiom for C
[A®, A'/2 BO B2 CO CY C'? (BAC)'/? [A° A2 BO B B2 C° C'? (BAC)/? [A° A2 BO B2 C° CY C'/?
[A®, A*2 BO B2 CO C'? (BAC),(BAC) [A®, A*/2 B° B'/2,

[A'2 BO B2 C° C'? (A — (BAC))Y

(A2,

11



Proposition 42 The following consequence holds:
(AVB)=C)F(A—=C)AN(B— ()
The problem is equivalent to proving the following sequent:
[((A—= C)A(B— C)Y, ((AV B) = C)°, ((AV B) = C)'/?]
Derivation of [((A — C) A (B — C))Y, ((AV B) = C)°, ((AV B) — C)*/2]:

axiom for B axiom for B axiom for A
[A*, B®, B', B'/2,C*,C"?] [A', A2, B°, B, B'2,C",C"/?] [A°, A', A" B°, B*,(

(A1, B®, BY,C,C",(AV B)'?
0 1 1/2 1 1/o
axiom for C' [B°,CY,C"2 (AV B)',(AV B)/?]
[B°,C0° CY,C*? ((AV B) — C)'/? [B°,CY,C'2 ((AV B) — C)"
[B°,C,C*2,((AV B) — C)°, ((AV B) — C)"/?]

6 Some popular equivalences

Proposition 43 The formulas (BV C) A A) and ((B A A)V (C A A)) are equivalent.
The problem is equivalent to proving the following sequents:

[(BVC)ANA)PC, (BVC)ANA)?Y2 ((BAA)V(CAA))Y
[(BVCO)AA)Y,((BAA)V(CAA)C, (BAA)V(CA AN

Derivation of [((BV C) A A)°, ((BV C)A A2 ((BAA)V (CA A)):

axiom for A axion
om for A [A0, AY, AY2 B, C0,CM2] [A°, A'2, BY

axiom for
[AO,Al,Al/Z,CO,Cl/Z, (C/\A)l] [A07A1/2,Bl700701/27 (C/\A

[A°, AY2,C0,CM2, (B A A)Y, (C A A)Y]
[AC, A2 .CO CY2 (BAA)V(C A A

axiom for A

[AC AL A2 (BV C)°,((BAA)V(CAA))Y

Derivation of [(BV C)A AL, (BAA)V (CAA)N°, ((BAA)V(CA A2

axiom for A axiom for A axiom for C
[AO’ Ala A1/27 CO] [A07 Ala Al/za CO) 01/2] [AO’ Ala CO; Cla 01/2] 1 1
axiom for A axiom for A
[A®, A, CO,(C A A)'/2] [A0, AT AY2 CO,(C' A A)'?] A, AT, AY2, B2, CO, (C
[A°, AT, CO (C A A)°, (C A A (A0, AL,
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Proposition 44 The formulas (AN (BV C)) and (AN B)V (AAC)) are equivalent.

The problem is equivalent to proving the following sequents:

(AN (BVC)°,(AN(BVC)?, ((ANB)V (ANC)Y
[(AA(BVO)L((AAB)V(ANC)® ((AAB)V(AAC))

Derivation of [(AA (BV C))°, (AA(BVC)'72,(AANB)V (AANC)]:

axiom for C axiom for A
(A9, A2, B1,CO,.C CY]_[A°, A1, A", BY, C°,
[AO,AI/Z,Bl,CO,Cl/z,(A/\C)l] [A0, A

[A07A1/2’ CO’ 01/2’ (A /\ B)17 (A
[A®, AY2 CO C*2 ((AAB)V (A

axiom for (B V C)
[A°, (BV C)°,(BV C)Y,(BVC)'? ((ANB)V (AANC))Y]

Derivation of [(A A (BV C)Y,(AAB)V (AAC))°, (AAB)V (AAC)):

axiom for C axiom for C axiom for A axiom for C axion
[AO,Bl,CO,Cl7Cl/2] [AO,A1/2,B1,CO701701/2] [AO,Al,Al/z,Bl,CO,CI] [AO,Bl,Bl/2,CO,Cl,Cl/2] [AO,AI/Z,Bl,E
[AO,BI,CO,Cl,(A/\C’)l/z] [AO,Bl,Bl/27

[A°, B, C% C*, (ANC)° (AN C)'T]

Proposition 45 The formulas (B AC)V A) and ((BV A) A (C V A)) are equivalent.

The problem is equivalent to proving the following sequents:

[(BVA)YA(CVA)L,(BAC)VAO, ((BAC)V A
[(BVA)A(CV A, (BVA)A(CV A2 ((BAC)V A

Derivation of [((BV A) A (CV A)L, (BAC)V A)°,(BAC)V A2

axiom for C axiom for C axio

[AO,Al,BO,CO,Cl,Cl/z} [AO,Al,BO,BI/Z,CO,CI,CI/Z] [AO,AI,BO,]
axiom for A axiom for A [AO’ A% B2, C0,C1, (BAC) /2]
[AO, Al A2, Cl] [AO,AI, A2 C1, (BA 0)1/2] [AO,Al, ct, (B A C’)O, (B A 0)1/2]
[A°, AY,CY,((BAC)V A)'/7]
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Derivation of [((BV A) A (C'V A)°, ((BV A)A(CVA))2 (BAC)V AL

axiom for A axiom for A
[AO,Al,Al/Z,(B/\C’)l] [AO,Al,Al/z,C’l/z,(B/\C')l] [4

[AC, A2 (BAC)V A [A° AY2 C2 (BAC)V A)Y] [AS
[A®, A2 (CVv A2 ((BAC)V A

axiom for (C'V A)
[(BV A, (CV AL (CVvA?(CVA2(BAC)V A

Proposition 46 The formulas (AV (B AC)) and ((AV B) A (AV C)) are equivalent.
The problem is equivalent to proving the following sequents:

[((AVB)A(AVC)Y, (AV (BAC))?, (AV (BAC))Y?
[((AVB)A(AVC)°, (AVB)A(AVC)'2 (AV(BAC))

Derivation of [((AV B) A (AV C)Y, (AV (BAC))°, (AV (BAC))'2):

axiom for axiom for axiom for
for C for C for B
[A1730700701701/2] [Al’BO’Bl/27007017CI/2} [AlaBovBlvBl/zaCO’Cl] axiom for C axiol
[AY, B®,C°,CY, (B A C)'/?] [AY, A2 B° C° CY,C'?]) [AY, A2 BO I
[A17BO,C'O,C'1,(B/\C)O,(B/\C)l/z] [Al,Al/z,BO,

[AY, B®, CO CY,(AV (BAC)
[AL,CY (BAC)°, (AV (BAC

Derivation of [((AV B) A (AV C))°, ((AV B)A(AV C))'/2 (AV (BAC))):

axiom for C axiom for B

[AY, B®, B'/2,C°,C*,C"?] [A,B°, B, B'/2,C° C"?] [AY,/
[AY, B®, BY/2,C°,C*2, (B A C)Y
[B%, B*2,C°,C*2, (AV (B A C))Y

axiom for (A V C)
[(AV B)°, (AvC) (AVO), (AvC)'/2 (Av (BAC))Y

7 Interdefinability of connectives

Proposition 47 The equality (A — B) = (A V B) does not hold.
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The problem is equivalent to proving the following sequents:

[(A— B)° (=AV B)',(~AV B)'/?]
[(A— B)',(mAV B)° (-AV B)'/?]
[(A— B)'/? (-AvV B)° (-AV B)}]

Derivation of [(4 — B)?, (=AV B)',(-AV B)'/?]:

axiom for A
[AC A A2 BO BY]

[A07A17 Bov Blv _'A1/2]

axiom for A
[A07 Al’ A1/27 Bl7 Bl/z:l

axiom for B axiom for B axiom for B _
[A°, B® B B*?] [A°, B° B',B'? -A'?] [A° B° B!, -A° -A'?] [A° Al B° B' B'?] [A° A', B! B'/? -A'?] |
[A°, B®, B, (—AV B)'?] [A®, A, Bt (=AV B)'/?
[B°, B, =A', (~AV B)"/] [A', BY,-AY, (mAV B)'7
[B°, (mAV B)!,(=AV B)'/ [A, (mAV B)',(mAV B)'/?

[(A— B)°,(~AV B),(~AV B)'/2]
Derivation of [(A — B)*, (=AV B)°, (-AV B)'/?]:
axiom for A
. [AO,AI,A1/27BI,BI/2]
axiom for A
axiom for B [AO’ At, A1/2v B, Bl/z] [Aoa A',B'. B 1/2 Al/z]
[A°, A, B® B, B'] [A° A', B, B'2 A" [A° Al B B~ a0 LAYz i
axiom for B [onAlvBl’Bl/2v(ﬁAVB)l/z] [AO,A1/27
[A°, B®, BY, B'? (-AV B)/?] [A°, BY, B'/? ~A° (-AV B)*/]
[A°, B, B'/? (-=AV B)°,(-AV B)'/?]

(A= B)', (=AV B)% (-
Derivation of [(A — B)2,(=AV B)°, (=AV B)']:
axiom/ for A ) hypothesis
0 1 1/2 1 1/2
Vi ’%/’A S ’Bl/’B j hypothesis [A°, AY, B, BY]
axiom for B [A 7A B ~4 } [A07A17BovBl] [AlaBO:Blv_'Al]
[AI/Z’BO B, B/, —AY [Al,A1/2 B/ ,(mAV B)Y [AY, B®, Bl - A1 [AL, B (~AV B)!]
[A'? B® B2 (=Av B)'] [AY? B'/? -A° (=AV B)!] [AY, B (mAV B)'] [A',B% -A% (=AV B)!]
[A"2, B2, (=AV B)°, (-AV B)Y] [T, B°, (=AV B)°, (-AV B)Y]
[(A— B)*2,(=AV B)®, (=AV B)]

List of counter-examples:
[AY2, B2

Proposition 48 The equality (A — B) = —(A A =B) does not hold.
The problem is equivalent to proving the following sequents:
[~(AA-B)',~(AA=B)"2 (A~ B)°]
A — B)

[ﬂ(AAﬂB)Oﬁ(AAﬁB)”Z,( ']
[F(AA=B)%,~(AA-B)', (A~ B)"?]
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Derivation of [~(A A =B)Y, ~(AA-B)"/2 (A — B)?):

axiom for B axiom for B axiom for A
[A°, B®, BY, B'? (A — B)°]  [A°, A2 B° B B'?] [A° Al A'? B' B'/?
[A07BovBly_'Bl/2a(A—>B) } [AOvA1/27B1 1/2 (A_>B)0] axiom fOY A
[A°, BY,-B',-B? (A — B)°] [A° A2 B, -B'? (A — B)°] [A° AY A2 B' (A — B)?]

[A°, B, (AA-B)"?,(A — B)°]
[A®,-~B° (AA-B)'/? (A — B)?
[(AA-B)° (AAN-B)"? (A — B)
[<(AA-B)"? (AN-B)° (A — B)
[+(AA=B)',~(AA-B)"? (A — B)?

Derivation of [~(A A =B)%, ~(AA—-B)"/2 (A — B)']:

axiom for B axiom for B
[AO’ B°, B, B1/2] [AO A1/2 B° Bl’Bl/2] axiom for B axiom for B
[B°, B2 (A — B)'] [A0 A2 BO B B2 [A° A'? BO B! B'? axiom for A
[B°,-B'? (A — B)] [A'2 B° B2 (A — B)Y] [A° A A2 B° B' B'/?
[B°,-B',-B"? (A — B)'] [A'? B® B> (A — B) [AY, A2 BO (A

[B°, (AA-B)"? (A — B)!
[~B',(AA-B)"?, (A — B)']

Derivation of [~(A A —B)°,=(AA-B), (A — B)"?:

axiom for B hypothesis
0 1 0] 1 1 0 1 0 1
(49, A2 B° Bl B'?] [A°, Al,B°, Bl] axciom for A hypothesis
[A°, B®, B, (A — B)/?] [A°, AY, AY? BY B'?] [A° Al B B']
[A°, B, -B',(A — B)'?] [A° AY, B (A — B)'/

[A°, B, (AA-B)', (A — B)'?]
[A®,-~B° (AA-B)', (A — B)'?
[(AA-B)° (AA-B)', (A — B)'/?
[<(AA-B)', (AAN-B)!, (A — B)'/
[+(AA-B)°,~(AA-B)', (A — B)'/?

List of counter-examples:
[AY2, B2

Proposition 49 The equality (AV B) = ((A — B) — B) holds.

The problem is equivalent to proving the following sequents:

[((A— B) = B)',((A— B) = B)"*,(Av B)°]
[((A— B) = B)°,((A— B) = B)"/*,(AV B)']
[((A— B) = B)°,((A— B) = B)',(AV B)"?]
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Derivation of [((A — B) — B)',((A — B) — B)'/?,(AV B)°]:

axiom for B axiom for A
[Al, AY2 B Bl B'2] [A° Al AY/2 B! B/ -
axiom for B
[AY, AY2 BY, B'? (AV B)°] [AY, B®, B, B*? (AV B)°]
axiom for B [A', B*, B'2 (A — B)'?,(Av B)]
[B°, B, B'* ((A — B) — B)'/2,(Av B)?] [AY, BY, B'? ((A — B) — I

[BY,B*?,(A — B)°,((A— B) —» B)'?,(AV B)°]

Derivation of [((A — B) — B)°, ((A — B) — B)?,(AVv B)']:

axi
0 71
axiom for B axiom for B axiom for A A%, A7,
[AY, A*? B°, B! B'/?] [A', B°, B, B'/?] . [A0, A A2 B0 BY [A°, A2 B
axiom for B
[A'2,B°, B'2,(AV B)'] [A',B% B2 (AV B)'] [A° B° B, B"2 (AvB)'] [A° A'2 B° B! (AVB)!]
[B®, B'/?,(A— B)"2 (AV B)!| (B, (A— B)L,(AV B)1]
[B°, (A~ B) = B)'*, (AV B)']
[((A -
Derivation of [((A — B) — B)°,((A — B) — B),(AV B)"/?]:
axiom for B axiom for B axic
axiom for B [AY, B®, B!, B'/?] [A', A" B° B, B'?] [A°, A",
(A2, B° B!, B',(AV B)'/?| [AY, B0, Bt (AV B)"2]
axiom for B [B°, B, (A= B)',(AV B)"]
[BY, B, B2 (A — B)°,(AV B)"/?| [B°, B, (A — I

[B°, (A — B) — B)',(AV B)"/?]

Proposition 50 The equality (AV B) = —~(=A A —B) holds.
The problem is equivalent to proving the following sequents:
%]

[+(=A A =B)',~(=AA-B)"72 (AV B)
A\/B)l]

[(=A A =B)°, ~(=A A -~B)"2,(
[F(~AN=B)°,~(~A A =B), (AV B)/
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Derivation of [~(=A A =B), ~(=AA=B)"/2, (AVv B)?]:

axiom for B axiom for A
axiom for B [Al’ A2, B° BY, Bl/z] [A07 Al A' B Bl/z] axiom for A
[A*, B, BY, B*? (A vV B)°] [AY, A2 BY, B2 (AV B)? [A®, AY, AY? B (AV B)°]
[AY, B®, B, -~B? (AV B)°] [AY, AY2 BY -B'? (AV B)°] [A® A, BY —A'? (AV B)°]
[A', BY,~B',-B"2 (AV B)°] [AY, BY,~A'2 ~B'2 (AV B)? [AY, BY,—A' —A"2 (AV B)°]

[AY, BY, (mAA-B)'/2,(AV B)?]
[AY, =B (=AA-B)"?, (AV B)°
[-A%,-~B° (mAA-B)"? (AV B)°]
[(RAA-B)°, (=AA-B)"? (AV B)°]
[+(=AA-B)? (mAA-B)°, (AV B)°]
[+(=AA-B)',~(=AA-B)"?, (AV B)°]

Derivation of [ﬁ(ﬁA A ﬁB)O, ﬁ(ﬁA A ﬁB)l/z, (A \% B)l]:

axiom for B axiom for B axiom for A axiom for B
[Al BO B1 Bl/z] [Al,Al/z BO Bl 1/2] [AO,Al,Al/Z,BO,Bl] [AO,Al BO Bl 1/2] [AO,
[B°, B2, (AV B)] [AY2,B°, B'2,(AV B)] [A°, A2 B® (AV B)'] [A°, B, B'/2,(AV B)'] (A9, /

[B°,-~B'? (AV B)] [A'? B°,-B'2 (Av B)'] [A° B° -A'2 (AvB)'] [A° B° -B'2 (AvB)'] [A° A
[B°,-B',-B"'2 (Av B)'] [B° -A'2 -B'? (Av B)!] [B°-A',-AY? (Av B)'] [A°,-B',-B'2 (Av B)!] [A° -/
[BY, (=AA-B)"72, (AV B)!] [A°, (.
[-BY, (~AA-B)2 (AV B)!] [~AL, (-
[(FAA-B)Y, (=AA-B)"2 (AV B)!]
[~(=AA=B)"2 (=AN=B)', (AV B)]
[+(=A A -B)°, ~(=AA-B)"? (AV B)']

Derivation of [=(—=A A —B)%,=(=AA-B)*, (A V B)"?:

axiom for B axiom for B axiom for A axiom for B axiom for A axio:

[AI,BO,BI7BI/2] [Al,Al/z,BO,Bl,Bl/z] [AO,Al,Al/z,BO,Bl] [AO,A17BO,BI,Bl/2] [AO,Al,Al/Z,Bl,Bl/2] [AO,AI
(A, BO, BY, (AV B)*?] [A°, A*, B, (AV B)"/]
[AlvBlv_‘Bla(A\/B)l/2] [AlvBlv_‘Alv(A\/B)l/z]

[AY, BY, (-AA-B)',(AV B)*
[AY,-B° (mAA-B)', (AV B)'/?
[-A° -B° (mAA-B)', (AV B)'/?
[(RAA-B)°, (mAA-B)', (AV B)"/?]
[~(=AA-B)', (=AA-B), (AV B)"/?]
[+(=A A =B)°, ~(=AA-B), (AV B)'/2

Proposition 51 The equality (AN B) = =(A — —B) does not hold.

The problem is equivalent to proving the following sequents:

[_'(A - _'B)lv_‘(A - _'B)l/za (A A B)O]
[~(A = =B)% ~(A — =B)"/2, (A A B)Y]
[~(A = =B)%,~(A = =B)",(AA B)"|
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Derivation of [~(A — =B)*, ~(A — —B)"/2, (A A B)?]:

axiom for B hypothesis
[A°, A*2 B Bl B'/?] [A0 Al BO B1]

hypothesis
[AO,A1/2,BO,Bl7_|B1/2] [AO,Al,BO,Bl, _\BO] axdiom for A [AO,A17BO,B1]
[A°, B, B (A — —B)"/?| [A% At A'2 B0 -B'?] [A° A' B° -BO
[4%, B%,-B°, (A — -B)"/?] [4%, A, B®, (A = -B)"]

[A°, B°, (A — -B)°, (A — =B)"/?]
[(AAB)°, (A — =B)° (A — =B)*?]
[+(A — —B)"?,(AAB)° (A — =B)?
[+(A — -B)',~(A - -B)"?,(AA B)°]

Derivation of [~(A — =B)% —(A — =B)"2 (A A B)']:

axiom for B axiom for A
1 [A07A1/27B0aB13B1/2} 1 [A07A17A1/27B0aB1/23_'Bl/2]
axiom for B axiom for A
[A°, B°, B', B2, (A —» =B)*/?]  [A° A2 B° B',-B'/?] [A° A', A" B° B',-B° [A°, AY, B®, B2, (4
[A°, B®, B', =B, (A » —B)"/] [A°, A" B, B!, (A — -B)"/"| [A°, A, B®,=B"2, (.
[A07 B17 ﬂBl) _\Bl/2’ (A _> ﬂB)1/2:| [A07 A1/27 B17 _\Bl7 (A _> _|B)1/2] [A()? A17 _|B17 ﬂBl/2) (

[BY, (A — =B)', (A — =B)"?]

[(AAB)Y, (A — =B)', (A — -B)"?]
[-(A = -B)"/2,(ANB)', (A = -B)"]
[—\(A — ﬂB)O, —\(A — —|B)1/27 (A A\ B)l]

Derivation of [-(A — =B)% (A — =B)!, (A A B)l/z]:

axiom for B axiom for B
[onBOvBlvBl/zv_'Bl/z} [AO’A1/27BO’BI’BI/2] axiom fOI‘ B [AO7A
[A°, BY, B*/2 =B ~B'/2] [A° A'2 B' B'2,-Bl] [A° A B° B', B'2 -B'| axiom for A 4%, A7
(B, B'2,(A — —B)*] [A° A, BY, B2 —~B' —~B'?] [A® A A'= B, B' -B|
[BY, B'/?,-B°, (A — -B)'] [AY,B', B'? (A — -B)Y]

[BY, B*? (A — =B)°, (A — =B)!]

List of counter-examples:
[AY2, B2

Proposition 52 The equality (AV B) = =(-A A =B) holds.

The problem is equivalent to proving the following sequents:
[~(=AA-B)*,~(=AA-B)"?, (AV B

)
[(~A A=B)®, ~(~A A -B)"2, (AV B)!]
[~(=A A =B)%,~(=A A =B, (AV B)2]

%l
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Derivation of [~(=A A =B), ~(=AA=B)"/2, (AVv B)?]:

axiom for B axiom for A
. [AY, A2 BO B B'?] [A°, A', AY? B, B'/? .
axiom for B axiom for A
(A1, B° B, B2 (AV B)Y] (AT, A2 B', B (AV B)Y] [4°, A1, A2 B (A B)°|
[AY, B®, B, -~B? (AV B)°] [AY, AY2 BY -B'? (AV B)°] [A® A, BY —A'? (AV B)°]
[AlvBl7_‘Bla_‘ 1/27(AVB) ] [AlaBla_‘Al/za_‘ 1/27(‘4\/B) ] [AlaBla_‘Ala_‘Al/za(AvB)o]

[AY, B, (mAA-B)'/2, (AV B)?]
[AY, =B (=AA-B)", (AV B)°
[-A°,-~B° (mAA-B)'/? (AV B)°]
[(RAA-B)°, (=AA-B)"? (AV B)°]
[+(=AA-B)"? (mAA-B)°, (AV B)°]
[+(=AA-B)',~(=AA-B)"2, (AV B)°]

Derivation of [ﬁ(ﬁA A ﬁB)O, ﬁ(ﬁA A ﬁB)l/z, (A V B)l]:

axiom for B axiom for B axiom for A axiom for B
[Al BO B1 Bl/z] [Al,Al/z BO Bl 1/2] [AO,Al,Al/z,BO,Bl] [AO,Al BO Bl 1/2] [AO,
[B°, B2, (AV B)] [A"2,B°, B'2,(AV B)] [A°, A2 B° (AV B)'] [A°, B, B'/2, (AV B)'] (A9, /

[B°,-B'? (AV B)'] [AY2 B -B'2 (Av B)'] [A°,B° A2 (Av B)'] [A° B° -B'? (AvB)] [A° A
[B°,-B',-B'? (Av B)'] [B° -A'? -B'2 (Av B)'] [B® -A',-A'2 (Av B)'] [A° -B' -B'? (Av B)!] [A°,
[B°, (A A-B)72 (AV B)Y [A9, (-
[-BY, (A A-B)"?, (AV B)! [~AL, (=
[(FAA-B)', (mAA-B)"72 (AV B)
[+(mAA-B)"?, (mAA-B)', (AV B)']
[+(=A A -B)°, ~(=AA-B)"? (AV B)']

Derivation of [=(—=A A —B)%,=(=AA-B)*, (AV B)"?:

axiom for B axiom for B axiom for A axiom for B axiom for A axio:

[AI,BO,BI,BI/Z] [Al,Al/z,BO,Bl,Bl/z] [AO,Al,Al/z,BO,Bl] [AO,A17BO,BI,Bl/2] [AO,Al,AI/Z,Bl,Bl/2] [AO,AI
(A, BO, BY, (AV B)"?] [A°, A*, B, (AV B)'/]
[AlvBlv_‘Bla(A\/B)l/2] [AlvBlv_‘Alv(A\/B)l/z]

[AY, BY, (-AA-B)',(AV B)*
[AY,=B° (-AA-B)', (AV B)'/?]
[-A° -B° (mAA-B)', (AV B)'?
[(RAA-B)°, (mAA-B)', (AV B)"/?]
[~(=AA-B)', (=AA-B), (AV B)"/?]
[+(=A A =B)°, ~(=AA-B), (AV B)'/

8 Metaconsequences
Proposition 53 The following meta-consequence does not hold:

PQ+FR |/ PFH(Q—R)
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The problem is equivalent to proving the following sequents:

[P°, P2,Q",(Q = R)']
[P0, P*2, R®, R'/?,(Q — R)"]
Derivation of [P°, P2, Q*, (Q — R)']:
hypothesis axiom for @)
[‘P07 P1/27 Q07 Q17 Rl? Rl/z] [P(]? P1/27 QOJ Q:l? Q1/27 Rl]
(P2, P*2,Q", (Q = R)"]

Derivation of [P°, P2, R®, R*/?,(Q — R)']:

axiom for R axiom for R
[P07 P1/27 QO) R07 R17 Rl/ﬂ [P07 P1/27 Q07 Q1/27 RO’ Rla R1/2]

[PO, P2 R®, R (Q — R)

List of counter-examples:
[P*,Q"2, R

Proposition 54 The following meta-consequence does not hold:
(PANQ)FR |/ PH(Q—R)
The problem is equivalent to proving the following sequents:
[P°, P*2 RO, R'? (Q — R)!]
(PO, P2 (PAQ)(Q — R)Y
Derivation of [P®, P*/?, R%, R'/?,(Q — R)']:

axiom for R axiom for R
[P07 P1/2a Q07 R07 R17 Rl/z} [P07 P1/27 Q07 Ql/za RO’ R17 R1/2]

[PO, P2 R®, R (Q — R)|

Derivation of [P°, P*/? (P A Q)Y,(Q — R)']:

hypothesis axiom for
[PO’Pl/Z’QO’Ql’Rl’?l/Z] [PO,Pl/Z’QOle’Ql/zle] axiO{n for P
[PO, P2 Q',(Q — R)Y] [PO, P P2 (Q — R)']

[P°, P2, (P AQ)Y, (Q — R)']
List of counter-examples:

[P, Q" RO

9 Program listing: ex_lukasiewiczl.pl

% Test file to check things in Lukasiewticz logic

% make sure MUltseq t¢s loaded
:- ensure_loaded(’../multseq/multseq’).

% load sample properties
:- [properties].
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% load the rules
:- load_logic(’lukasiewicz.msq’).

% define standard Omap
:- setOmap ([(neg)/(-),imp/(>),and/(/\),or/(\/) ,equiv/(=)1).

% check all properties and write report to out.tezx

:- set_option(tex_output(verbose)).

:- start_logging(ex_lukasiewiczl,’.tex’).

:- print_tex(tex_title("Report,ony3-Valued,\\L ukasiewicz Logic")).

;- print_tex(tex_paragraph(["We,checkaynumber of properties in,the 3-valued,\\Lyukasiewicz
logic."1)).

;- print_tex(tex_logic).

:- print_tex(tex_section(["Wajsberg’s axioms for \\L ukasiewicz logic"])).

:- (member (X, [wajsbergl ,wajsberg2 ,wajsberg3,wajsberg4]), chkProp(X), fail; true).
:— print_tex(tex_section(["Bernays’syaxiomsforyclassicallogic"])).

% leaving out bernaysll-13 as these involve equuvalence

:- set_option(tex_output(terse)).

:- (member (X, [bernaysl,bernays2,bernays3,bernays4,bernaysb,bernays6,bernays7,bernays8,
bernays9 ,bernays10,bernaysi14 ,bernaysl5,bernaysl16 ,bernays17]), chkProp(X), fail; true).

:~ set_option(tex_output(verbose)).
:— print_tex(tex_section(["Classical, tautologiesynot,intuitionistically,valid"])).

:- (member (X,[lem,weaklem,bernayslb ,prelinearity ,mirabilis,peircel]), chkProp(X), fail; true)

:- print_tex(tex_section(["Someymore interesting, tautologies"])).

:~ (member (X, [mingle,pseudomp ,prefix,suffix,contraction,reductio]), chkProp(X), fail; true).

:- print_tex(tex_section(["Someypopular consequences"])).

:- (member (X, [modusponens ,modustollens ,hyposyllogism,disjsyllogism,destrdilemma,
constrdilemma , importation ,exportation,contraposl,contrapos2,agglomeration,sdal), chkProp
(X), fail; true).

:- print_tex(tex_section(["Some,popular equivalences"])).

:- (member (X,[ldistrright ,ldistrleft]), chkProp(X), fail; true).

/% Here we switch and and or

:- (member (X,[ldistrright ,ldistrleft]), chkProp([or/(/\),and/(\/)]1,X), fail; true).

:- print_tex(tex_section(["Interdefinability of,connectives"])).

:- (member (X, [defimpor ,defimpand ,deforimp,deforand,defandimp,deforand]), chkProp(X), fail;
true) .
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print_tex(tex_section(["Metaconsequences"])).
(member (X, [deductionthm ,residuation]), chkProp(X), fail; true).
print_tex(tex_listing("ex_lukasiewiczl.pl")).

stop_logging.
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