Dyadisk Deontisk L ogik:
En Harledning av Nagra Teorem

Daniel Ronnedal

Abstrakt

Deontisk logik ar en gren av logiken som handlar om normativa begrepp,
satser, argument och system. Dyadisk deontisk logik &r en typ av deontisk
logik som innehéller sérskilda symboler som kan anvéndas for att analysera
villkorliga normer av formen: ”Det bor vara fallet att A givet att B &r fallet”,
”Det ar tillatet att A givet att B ar fallet” och ”Det &r forbjudet att A givet att
B édr fallet”. Sven Danielsson, Bengt Hansson, Bas van Fraassen, David
Lewis, Frans von Kutschera och Lennart Aqvist 4r nigra av pionjirerna inom
denna gren av logiken. Jag har i tidigare arbeten utvecklat en rad semantiska
tablasystem som bl.a. kan anvindas for att bevisa teorem och analysera och
vérdera argument i dyadisk deontisk logik. I den hér uppsatsen visar jag hur
ett av dessa system kan anvéndas for att hiarleda en mingd av de axiom som
%resenteras av Danielsson, Hansson, van Fraassen, Lewis, von Kutschera och

qvist.

1. Introduktion

Deontisk logik &r en gren av logiken som handlar om normativa begrepp,
satser, argument och system.' Dyadisk deontisk logik &r en typ av deontisk
logik som innehaller sédrskilda symboler som kan anvéndas for att analysera
villkorliga normer av formen: ”Det bor vara fallet att A givet att B ar fallet”,
”Det 4r tillatet att A givet att B dr fallet” och ”Det &r forbjudet att A givet att
B ar fallet”. Sven Danielsson (1968), Bengt Hansson (1969), Bas van
Fraassen (1972), (1973), David Lewis (1973), (1974), Frans von Kutschera
(1974) och Lennart Aqvist (1971), (1973), (1987) #r nigra av pionjirerna
inom denna gren av logiken. Se ocksa Rescher (1958) och von Wright
(1964). Jag har i tidigare arbeten utvecklat en rad semantiska tablisystem
som bl.a. kan anvéndas for att bevisa teorem och analysera och virdera
argument i dyadisk deontisk logik (Ronnedal (2009b); se ocksd Ronnedal
(2009) och Ronnedal (2012)). I den hér uppsatsen visar jag hur ett av dessa
system, ett system som kallas "TG” i Roénnedal (2009b), kan anvéndas for att

' Fér mer information om denna sorts logik, se t.ex. Gabbay, Horty, Parent, van der Meyden &
van der Torre (red.). (2013), Hilpinen (1971), (1981), Rénnedal, (2010), (2012), Aqvist (1984),
(1987), (2002). Mally (1926) och von Wright (1951) &r tvé viktiga historiska referenser.
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hérleda en médngd av de axiom som presenteras av Danielsson, Hansson, van
Fraassen, Lewis, von Kutschera och Aqvist.

Roénnedal (2009b) innehéller en lista pa de teorem vi skall hirleda i den
hér uppsatsen (teorem 19, del (i) och (ii)). P4 grund av det begrdnsade
utrymmet var det dock inte mojligt att inkludera alla bevis i Ronnedal
(2009b). En del hérledningar &r relativt enkla, men for att bevisa ett antal
teorem kravs ett ganska stort matt av kreativitet. Jag tror dérfor att det &r vért
att publicera dessa bevis.’

2. Dyadisk deontisk logik
Danielsson, Hansson, van Fraassen, Lewis, von Kutschera och Aqvist
anviander nagot olika symboler, sprak (ndgra sprak tillater iteration av
deontisk operatorer, nagra inte; nagra inkluderar aletiska operatorer, nigra
inte; ndgra innehaller komparativa virdebegrepp, nigra inte; antalet primitiva
begrepp varierar, olika sprék innehéller olika definitioner osv.), bevisteorier,
och semantiska system. Dessutom anvénder de ibland olika namn p&d samma
axiom, slutledningsregler, system osv. I den hir uppsatsen kommer jag dock
att ignorera dessa skillnader, eftersom de &r relativt ovdsentliga och det
forenklar framstéllningen avsevért.

Lat oss ga igenom den syntax, semantik och bevisteori vi anvénder i den
hér uppsatsen (for en mer utforlig framstéllning, se Ronnedal (2009b) eller
Ronnedal (2012)).

2. Syntax
Spréket L2 bestér av foljande alfabet och satser.

2.1. Alfabet
En méngd satsbokstéver p, q, 1, S, p1, 41, I1, S1, P2, Q25 12, S2, - - -
De satslogiska konnektiven — (negation), A (konjunktion), v
(disjunktion), — (materiell implikation) och <> (materiell ekvivalens).
Tre deontiska operatorer O, P och F.
T (verum), L (falsum), parenteser ), (, ] och [.
Tre aletiska operatorer 0 (nddvédndighet), <& (mdjlighet) och <
(omojlighet).

%1 Ronnedal (2009b) namner jag nigra filosofiska skl varfor det ar onskvirt att studera dyadisk
deontisk logik. Det kanske viktigaste skalet dr att vi tycks behova ndgon form av dyadisk
deontisk logik for att 16sa Roderick M. Chisholms s.k. contrary-to-duty” paradox (se Chisholm
(1963)). (Se ocksé Prior (1954).) Jag skall inte hér ta upp detta problem; istdllet hdnvisar jag den
intresserade ldsaren till Ronnedal (2012, ss. 112-118) for mer information (se ocksd Ronnedal
(2012, ss. 118-121) for ytterligare ett par skél att vara intresserad av dyadisk deontisk logik).
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2.2. Satser
Spraket L2 bestér av alla satser eller vilformade formler (vff) som genereras
frén foljande villkor.

Alla satsbokstiver, T och L ar vff.

Om A ir en sats, sa dr —A en sats.

Om A och B ér satser, s dr (A A B), (A v B), (A — B) och (A & B)
satser.

Om A och B ar vff, s ar ockséd O[A]B, P[A]B och F[A]B vff.
Ingenting annat ir en sats.

A, B, C, D... representerar godtyckliga satser i spraket (inte nodvéndigtvis
atomdra). Parenteser runt vélformade formler uteldmnas i regel om ingen
méngtydighet uppstér eller om den méngtydighet som uppstér &r irrelevant i
sammanhanget. De ”dyadiska” satserna i spraket ldses pé foljande sétt.

O[A]B: Det ér obligatoriskt att B givet A.
P[A]B: Det ar tillatet att B givet A.
F[A]B: Det ar forbjudet att B givet A.

Definitioner

OA = O[T]A. PA = P[T]A. FA = F[T]A. O'[B]A = P[B]TAO[B]A. P'[B]A =
—O'[B]—A (eller O[B]L v P[B]JA). F'[B]JA = —P'[B]A (eller O'[B]-A eller
(P[B]TAF[BJA)). A>2B = O[AVvB]LVvP[AVB]A (cller P[AVB]A). A>B
P[AVB]TAO[AVB]-B (eller O'[AvB]-B). A=B=0[AVvB]Lv(P[AVB]A
AP[AVB]B) (eller P[AVB]JAAPTAVB]B). ”A>B” ldses ”A ér béttre dn B”,
”A>B” lises ”A dr minst lika bra som B”, och A =B ldses A ir lika bra
som B”.

Semantik

I Ronnedal (2009b) introduceras tvd typer av semantik. Vi anvénder exakt
samma semantik i den har uppsatsen. De utvidgade ramarna och modellerna
innehaller en preferensrelation mellan mdjliga virldar. Den intuitiva tanken
ar att det dr sant att det ar obligatoriskt att A givet B (O[B]A) om och endast
om A ir sann i alla de bésta B-vérldarna, dér en B-vérld dr en mojlig vérld i
vilken B ar sann. Det dr sant att det ar tillatet att A givet B (P[B]A) om och
endast om A &r sann i dtminstone en av de basta B-vérldarna. Och det 4r sant
att det dr forbjudet att A givet B (F[B]A) om och endast om A inte ar sann i
nagon av de bésta B-vérldarna.
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Bevisteori
Vi anvinder exakt samma bevisteori i den hédr uppsatsen som i Ronnedal
(2009b) och (2012). Denna teori bygger pa s.k. semantiska tablaer. Om vi vill
bevisa en sats A, sa skapar vi en semantisk tabld for negationen av A. Om
alla grenar i denna tabla ar slutna, s& dr A giltig. Intuitivt innebér detta att
antagandet att A ar falsk leder till en motsdgelse, varfor A maste vara sann.
Vi anvéinder genomgaende systemet TG i véra bevis. Detta &r det starkaste
systemet som beskrivs i Ronnedal (2009b) och det innehéller alla tablaregler
som presenteras i denna uppsats.

Lét oss nu gé igenom ett antal system och sedan visa att alla satser i dessa
system kan bevisas i TG.

Von Kutschera

VKO.1 P[B]A < —=0O[B]-A

VK1 O[AJA

VK2 O[—-A]A—O[B]A

VK3 (O[-+(A—B)](A—>B)AO[C]A)—>O[C]B

VK4 (O[BJAAO[B]C)—O[BJ(AAC)

VK5 —0O[A]-B—(O[AAB]C+< O[A](B—C))

VK6 O[-A]JA—>A

DFL

Definitioner
O'[B]A =df P[B]TAO[B]A O[B]A < P'[B]LVvO'[B]A
P'[BJA =df O[B]LVP[B]JA P'[B]JA < O'[B]TAP[B]A

DFL-0.1.  P[BJA<>—0'[B]-A

DFL-1. O'[B]JA—P[B]A
DFL-2. O'[BJ(A—C)—(O'[B]JA—O'[BIC)
DFL-3. O'[B]JA—OO'[B]A

DFL-4. OA— (P[B]LvO'[B]A)

DFL-00. (A< B)—(0A]JC<>O'[B]C)

DFL-ol.  PTA]LVOT[AJA

DFL-02.  (P[AAB]LVOAABIC)— (PTA]LvOA](B—C))

DFL-03. OA—OTAIT

DFL-04.  (O[A]TAP[A]B)—
(PTA]LVOTA](B— C))— (PTAAB]LVOTAABIC))

* For mer information om tablimetoden, se t.ex. Beth (1955), (1959), D’Agostino, Gabbay,
Héhnle & Posegga (red.) (1999), Fitting (1972), (1983), (1999), Jeffrey (1967), Kripke (1959),
Priest (2008), Ronnedal (2009), (2009b), (2012), Smullyan (1963), (1965), (1966), (1968).
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O'[B]A =df P[B]TAO[BJA
P'[B]A =df O[B]LvP[B]A

Lwl.
Lw2.
Lw3.
Lw4.
Lw5.
Lwé.
Lw7.
Lw8.
Lw9.

Lw10.
Lwll.
Lwl2.
Lwl3.

P'[C]A <>—0O'[C]-A
O'[CI(AAB)<> (O'[CJAAO'[C]B)
O'[C]JA—P[C]A
O'[CIT=0'[C]C
O'[CIT=O'[BvC]T
(O'[BJAAO[C]A)— O'[BvC]A
(P'[C]LAOBVC]A)—O[B]A
(P'[BvCIBAOBVC]A)—O'[B]A
O'[TIT

A—OTAIT

O'TA]T— P[PTA]L]LL
O'[B]JA—P[-O'[B]JA]L

P'[B]A —P'[-P[B]A]L

Van Fraassen

Definitioner

O'[B]A =df P[B]TAO[B]A
P'[B]A =df O[B]LvP[B]A

vF1.
vE2

vE3

vF4.
vF5.
vF6.
vF7.

Gl.
G2.
G3.
G4.
GS.
Go6.
G7.

P'[B]JA <>—O'[B]-A

O'[BJ(A—C)— (O'[B]JA—O'[B]C) (= DFL-2).
O'[BJA—P'[B]A (= Lw3).
O[A]B—O[A](BAA)

O'[AVB]-B— (0'[BvC]-C—OTAvC]-C)
P[AvB]A— (O'[BvC]-C—OAvC]—C)
O'[AvB]-B— (P[BvC]B—O[AvC]-C)

O[A]lL->0O-A
P[A]B—(P[AAB]C—P[A](BAC))
O[AvB]-B—O[AVvBvC]-B
(O[AvB]-BAP[BVvC]B)—>O[AVvBVvC]-C
P[AVB]JA—P[AVBVC]T
P[AVBJA—P[AVC]T
(P[AVB]TAO[AVB]-B)—>P[AVB]A
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Von Kutscheras system
VKO.1P[B]A <>—0O[B]-A
(1) =(P[BJA<>—=0[B]—=A), 0

4 N
(2) P[BJA, 0 [1, =] (3) =P[B]A, 0 [1, =]
(6) O[B]—A, 0 [4, /] (7) O[B]—A, 0 [3, —P]
(8) Orgl [2, P] (9) P[B]—A, 0[5, —0]
(10) A, 1[2,P] (11) 0rgl [9, P]
(12)=A, 116, 8, O] (13) =—A, 1 [9, P]
(14) * 110, 12] (15)—-A,1[7,11, 0]
(16) * [13, 15]
VK1 O[AJA VK2 O[-A]JA—O[BJA
(1) =0[A]A, 0 (1) =(O[-A]JA—O[B]A), 0
(2) P[A]-A, 0[1,—0] (2) O[-A]JA, 0 [1, ——]
(3) Orpl [2, P] (3) =O[B]JA, 0 [1, =—]
4)—A,1[2,P] (4) P[B]—A, 0 [3, =0]
5)A,1[3, Tal] (5) Orgl [4, P]
(6) * [4, 5] (6) —A, 1[4, P]

(7) Or_x2 [6, Ta3]
(8)A,21[2,7,0]
(9)=A, 2 [7, Tal]
(10) * [8,9]

VK3 (O[-(A—B)](A—B)AO[C]A)— O[C]B
(1) =((O[-(A—B)](A—=B)AO[C]A)—=O[C]B), 0
(2) (O[«(A—>B)][(A—>B)AO[C]A) [1, =—]
(3) =O[C]B, 0 [1, =—]
(4) O[«(A—B)I(A—B), 0 [2, A]
(5) O[C]A, 0 [2, A]
(6) P[C]—B, 0 [3, —=0O]
(7) Orcl [6, P]

(8) =B, 1 [6, P]

9 A, 1[5,7,0]

4 N

(10) ~«(A—B), 1 [CUT] (11) A—B, 1 [CUT]
(12) Or_(a_, 52 [10, T3] % N

(13) A>B,2[4,12,0]  (14)—=A, 1[11,—>] (15)B, 1[11, =]
(16) =«(A—B), 2 [12, Tal] (17) *[9, 14] (18) *[8, 15]

(19) * [13, 16]
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VK4 (O[B]JAAO[B]C)— O[B](AAC)
(1) =((O[BJAAO[B]C)—O[B](AAC)), 0
(2) O[BJAAO[BIC, 0 [1, =—]

(3) =O[BJ(AAC), 0 [1, =]

(4) O[B]A, 0 [2, A]

(5) O[B]C, 0 [2, A]

(6) P[B](AAC), 0 [3, —O]
(7) Org1 [6, P]

(8) =(AAC), 1 [6, P]
(9) A, 1[4,7, 0]
(10)C, 1[5, 7 0]

4

(11) —|A, 1 [8, _l/\] (12) —|C, 1 [8, _l/\]
(13) * [9, 11] (14) * [10, 12]

VK5 =O[A]-B—(O[AAB]JC+ O[A](B—C))
(1) =(=O[A]-B— (O[AAB]C«O[A](B—())), 0
(2) =O[A]-B, 0 [1, =]
(3) 7(O[AAB]JC«<O[A](B—C()), 0 [1, =]
"4 N

(4) O[AABIC, 0 [3, =] (5) —=O[AABIC, 0 [3, =]
(6) =O[A](B—C),0[3, =]  (7) O[A](B—C), 0 [3, =]
(8) P[A]=(B—C), 0 [6, —O] (9) P[A]—B, 0 [2, —0]

(10) Ora1 [8, P] (11) PJAABI]-C, 0 [5, —O]
(12) =«(B—C), 1 [8, P] (13) Oral [9, P]

(14) B, 1 [12, =] (15) =B, 1[9, P]
(16)—C, 1 [12, =—] (17)B, 1 [15, =]

(18) Ora, 1 [10, 14, To2] (19) Ora, 2 [11, P]

(20)C, 1[4, 18, O] (21)=C, 211, P]

(22) * [16, 20] (23) 0r,2 [13, 17, 19, Ta4]

(24) B, 2[13, 17, 19, To4]
(25)B—C, 2[7, 23, 0]
"4 N

(26) =B, 2 [25, ] (27)C, 2 [25, -]
(28) * [24, 26] (29) * [21, 27]
VK6 O[-AJA— A
(1) ~(O[-AJA—A), 0

(2) O[-AJA, 0 [1, =—]
(4) 0r_al [3, Ta3]
(5)A,1[2,4,0]
(6)—A, 1[4, Tal]
(7) * [5, 6]
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Systemet DFL

Definition O[B]A <> P'[B]LvO'[B]A =
O[B]A <& ((O[B]LvP[B]L)v(P[B]TAO[B]A))

Vinster till hoger
(1) =(O[BJA— ((O[B]LVvP[B]L)V(P[B]TAO[B]A))), 0
(2) O[B]A, 0[1, =—]
(3) =((O[B]LVvP[B]L)V(P[B]TAO[B]A)), 0 [1, =—]
(4) =(O[B]LVvP[B]L), 0 [3, =]
(5) =(P[B]TAO[B]A), 0 [3, —V]
(6) =O[B]L, 0 [4, —V]
(7) =P[B]L, 0 [4, —V]
"4 N
(8) =P[B]T, 0[5, =A] (9) =O[B]A, 0[5, =A]
(10) P[B]—L, 0 [6, =O] (11) * 12, 9]
(12) O[B]—T, 0 [8, —P]
(13) Orgl [10, P]
(14)—L, 1 [10, P]
(15) =T, 1[12, 13, O]
(16) * [15]

Hoger till vanster
(1) =(((O[B]LVvP[B]L)v(P[B]TAO[B]A))— O[B]A), 0
(2) (O[B]LVvP[B]L)V(P[B]TAO[B]A), 0 [1, =—]
(3) =O[B]A, 0 [1, =—]
(4) P[B]—A, 0 [3, =0]
(5) Orgl [4, P]
(6)—A, 1[4, P]
"4 N
(7) O[B]LVP[B]L [2, V] (8) P[B]TAOQ[B]A, 0[2, V]
v N (9) P[B]T, 0 [8, A]
(10) O[B]L,0[7,v] (1) P[B]L,0[7,v] (12)O[B]A, 08, A]
1 2,

(13) L, 1[5, 10,0] (14)0rg2 [11, P] (15) A, 1[5, 12, 0]
(16) * [13] (17) L, 211, P] (18) * [6, 15]
(19) * [17]
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Definition P[B]A <> O'[B]TAP/[B]A =
P[B]A < ((P[B]TAO[B]T)A(O[B].LvP[B]A))

Vinster till hoger

(1) =(P[BJA— ((P[BITAO[B]T)A(O[B]LVP[B]A))), 0
(2) P[B]A, 0 [1, =—]
(3) =((P[BITAO[BIT)A(O[B]LVP[B]A)), 0 [1, =—]
4 N

(4) ~(P[BITAO[BIT), 0 [3, =] (5) ~(O[B]LVP[B]A), 0 [3, =]
¢ N (6) —O[B]L, 0 [5, =]
(7) —P[BI]T, 0 (8) —O[BIT,0[4,—A]  (9)—=P[B]A, 0[5, —v]

(10) O[B]=T,0[7] (11)P[B]-T,0[8,=0]  (12)*[2,9]
(13)Orgl [2,P]  (14) Orgl [11, P]

(15)A, 1[2,P] (16) =T, 1 [11, P]

(17) =T, 1[10,13] (18) *[16]

(19) * [17]

Hoger till vénster

(1) =(((P[B]TAQO[B]T)A(O[B]LVvP[B]A))—>P[BJA), 0
(2) (P[BITAO[B]T)A(O[B]LVvP[B]A), 0 [1, =]
(3) —=P[B]A, 0 [1, —=—]

(4) P[BITAO[B]T, 0 [2, A]

(5) O[B]LVP[B]A, 0 [2, A]

(6) P[B]T, 0 [4, A]

(7) O[B]T, 0 [4, A]

(8) O[B]—A, 0 [3, =P]

"4 N
(9) O[B]L, 0[5, v] (10) P[B]A, 0 [5, V]
(11) Org1 [6, P] (12) Org1 [10, P]
(13)T, 1[6, P] (14) A, 1 [10, P]
(15) L, 1[9, 11, 0] (16) —A, 1 [8, 12, O]
(17) * [15] (18) * [14, 16]
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DFL-0.1. P'[B]A <>—O'[B]—A =
(O[B]LvP[B]A)<>—(P[B]TAO[B]—A)

Vinster till hoger

(1) =((O[B]LVvP[B]JA)——=(P[B]TAO[B]=A)), 0
(2) O[B]LVP[B]A, 0 [1, =—]
(3) ——(P[B]TAO[B]-A), 0 [1, =—]
(4) P[B]TAQO[B]—A, 0 [3, =]
(5) P[B]T, 0 [4, A]
(6) O[B]—A, 0 [4, A]
(7) Orgl [5, P]
@& T, 1[5,P]

"4 N
(9) O[B]L, 0 [2, V] (10) P[B]A, 0 [2, V]
(11) L, 17,9, 0] (12) Org2 [10, P]
(13) *[11] (14) A, 2 [10, P]

(15)=A, 2 [6, 12, 0]
(16) * [14, 15]

Hoger till vénster

(1) =(=(P[B]TAO[B]=A)— (O[B].LVvP[B]A)), 0
(2) =(P[B]TAO[B]=A), 0 [1, =—]
(3) =(O[B]LVvP[B]A),0[1,=—]
(4) =O[B]L, 0 [3, =]
(5) =P[B]A, 0 [3, =V]
(6) P[B]—L, 0 [4, =O]
(7) O[B]—A, 0 [5, —P]
4 N
(8) =P[BIT, 0 [2, =A] (9) =O[B]=A, 0 [2, =A]
(10) O[B]—T, 0 [8, —P] (11) P[B]—A, 0 [9, =0O]

(12) Org1 [6, P] (13) Orgl [11, P]

(14) —L, 1 [6, P] (15) —aA, 1 [11, P]

(16) —T, 1 [10, 12, O] (17)=A, 1[7, 13, 0]
(18) *[16] (19) *[15, 17]
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DFL-1. O'[B]JA—P/[B]A =
(P[B]TAO[B]A)— (O[B].LVP[B]A)

(1) =((P[B]TAO[B]A)— (O[B]LVP[B]A)), 0
(2) P[BITAO[BIA, 0 [1, =—]
(3) =(O[B]LVP[B]A), 0 [1, =—]
(4) P[B]T, 0 [2, A]
(5) O[BIA, 0 [2, A]
(6) =O[BI.L, 0 [3, =]
(7) =P[B]A, 0 [3, =]
(8) O[B]=A, 0 [7, —P]
(9) Org1 [4, P]
(10)T, 1 [4, P]
(11) A, 1[5,9, 0]
(12) =A, 1[8,9,0
(13) * [11, 12]

Notera att denna sats, liksom for ovrigt flera andra satser, kan bevisas redan i
det svagaste dyadiska systemet DDL (plus relevanta definitioner).

]

DFL-2. O'[B](A— C)— (O'[B]A > O'[BIC) =
(P[B]TAO[B](A —C))— ((P[B]TAO[B]JA) — (P[B]TAO[B]C))

(1) =((P[B]TAO[B](A—C))— ((P[BITAO[B]A) = (P[B]TAO[B]C))), 0
(2) P[BITAO[BJ(A—C), 0[1, =]
(3) ~((P[B]TAO[B]A)— (P[BITAO[B]C)), 0 [1, ~—]
(4) P[B]TAO[BIA, 0 [3, =]
(5) =(P[B]TAO[B]C), 0 [3, =—]
(6) P[BIT, 0[2, A]
(7) O[BI(A—C) [2, A]

(8) P[B]T, 0 [4, A]
(9) O[B]A, 0 [4, A]
4 N
(10) =P[B]T, 0 [5, =] (11) =O[B]C, 0[5, =]
(12) * [6, 10] (13) P[B]-C, 0[11,=0]

(14) Ol [13, P]
(15)=C, 1 [13, P]
(16) A—C, 1[7, 14, O]
(17) A, 1[9, 14, 0]
(18) C, 1[16, 17, MP]
(19) * [15, 18]
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DFL-3. O'[B]JA —OO'[B]A =
(P[B]TAO[B]A)— O(P[B]TAO[B]A)

(1) =((P[B]TAO[B]A) » O(P[B]TAO[B]A)), 0
(2) P[B]ITAO[B]A, 0 [1, =—]
(3) =O(P[B]TAO[B]A), 0 [1, =—]
(4) P[B]T, 0 [2, A]
(5) O[BJA, 0 [2, A]
(6) O=(P[B]TAQ[B]A), 0 [3, =[]
(7) =(P[B]TAO[B]A), 1 [6, <]
4 N
(8) =P[BIT, 1 [7, =A] (9) =O[B]A, 1 [7, =]
(10) O[B]T, 1 [8, =P] (11) P[B]-A, 1 [9,=0]

(12) Org2 [4, P] (13) 1rg2 [11, P]
(14) T, 2 [4, P] (15)—A, 211, P]
(16) 112 [12, Ta6] (17) Org2 [13, Ta6]
(18) =T, 2 [10, 16, O] (19) A, 2[5, 17, O]

(20) * [18] (1) * [15, 19]

DFL-4. OA— (P'[B]LVO'[B]A) =
OA— ((O[B]LvP[B]L)v(P[B]TAO[B]A)

(1) =«(CA—((O[B]LVvP[B]L)v(P[B]TAO[B]A)), 0
2)0A,0[1,=—]
(3) =((O[B]LVvP[B]L)V(P[B]TAO[B]A)), 0 [1, =]
(4) =(O[B]LVvP[B]L), 0 [3,=V]
(5) =(P[B]TAO[B]A), 0 [3, —V]
(6) =O[B]L, 0 [4, V]
(7) =P[B]L, 0 [4, =V]
(8) P[B]—L, 0 [6, =O]
4 N
(9) =P[BIT, 0 [5, =A] (10) =O[B]A, 0 [5, =A]
(11) O[B]—T, 09, —P] (12) P[B]-A, 0 [10, =0O]

(13) Orpl [8, P] (14) Org1 [12, P]
(15)—L, 1[8, P] (16) —A, 1 [12, P]
(17) =T, 1[11, 13, O] (18) A, 1[2, 0]
(19) * [17] (20) * [16, 18]
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DFL-00. 0(A <> B)— (O'[A]C <> O'[B]C) =
0(A < B)— ((P[A]TAO[A]C) <> (P[B]TAO[B]C))

—(0O(A < B)— ((P[A]TAO[A]C) <> (P[B]TAO[B]C))), 0
(A< B), 0

—~((P[A]TAO[A]C) <> (P[B]TAO[BIC)), 0

[(A <> B)—(O[A]C <> O[B]C), 0

O[A]C < O[BIC, 0

4 N
P[A]TAO[A]C, 0 —~(P[A]TAO[A]C), 0
—~(P[B]JTAO[BIC), 0 P[B]TAO[BIC, 0
P[A]T. 0 P[BIT, 0
O[A]C, 0 O[B]C, 0
4 N 4 N
O[A]C, 0 —O[A]C, 0 O[AIC,0  —O[A]C, 0
O[BIC, 0 * O[B]C.,0  —O[B]C, 0
"4 N 4 N *
_P[B]T,0 —O[B]C,0 —P[A]T,0 —O[A]C,0
O[B]-T,0 * O[A]=T,0 *
OrAl OrBI
T,1 T, 1
O[A]=T, 0 O[B]—T, 0
71 71
* *

DFL-al. PTA]LVOTA]A =
(O[A]LVP[A]L)V(P[A]TAO[A]A)
(1) =((O[A]LVvP[A]L)V(P[A]TAO[A]A)), 0
(2) =(O[A]LVP[A]L), 0 [1, =Vv]
(3) =(P[A]TAO[A]A), 0 [1, =V]
(4) =O[A]L, 0 [2, =V]
(5) =P[A]L, 0 [2, —=V]
(6) P[A]-L1, 0[4, =0]
4 N
(7) =P[A]T, 0 [3, =] (8) =O[A]A, 0 [3, =]
(9) O[A]-T, 0 [7, =P] (10) P[A]-A, 0 [8, =0]

(11) Ora1 [6, P] (12) Ors1 [10, P]

(13) =L, 1[6, P] (14) =A, 1[10, P]

(15) =T, 1[9, 11, O] (16) A, 1 [12, Tal]
(17) * [15] (18) * [14, 16]
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DFL-0.2. (P[AAB]LVOTAAB]C)— (PTA]LVOTA](B—C)) =
((O[AAB]LVP[AABIL)V(P[AAB]TAO[AAB]C))— ((O[A]LVP[A]L)v
(P[AJTAO[A](B—C)))

(1) =(((O[AAB]LVP[AAB]L)Vv(P[AAB]TAO[AAB]C))—
((O[A]LVP[A]L)V(P[A]ITAO[A]I(B—C)))), 0
(2) (O[AAB]LVP[AAB]L)V(P[AAB]JTAO[AAB]C), 0 [1, =—]
(3) =((O[A]LVP[A]L)V(P[A]ITAO[A](B—C))), 0 [1, =—]
(4) =(O[A]LVP[A]L), O[3, =V]
(5) =(P[A]TAO[A](B— 1)), 0 [3, —V]
4 N

(6) =P[A]T, 0[5, =] (7) =O[A](B—C), 0 [5, —A]
(8) O[A]=T, 0 [6, —P] (9) P[A]~(B—C), 0 [7, —O]
(10) =O[A]L, 0 [4, =] (11) Oral [9, P]
(12) —=P[A]L, 0 [4, =] (13) =«(B—C), 1 [9, P]
(14) P[A]-.L, 0 [10, O] (15) B, 1 [13, =]
(16) OrA1 [14, P] (17) =C, 1 [13, =]
(18) L, 1 [14, P] (19) Orp,g1 [11, 15, Ta2]
(20) T, 1 [8, 16, O] ¢ N
(21)*[20]  (22) O[AAB]LVP[AAB]L,0 (23)P[AAB]TA
% N O[AABIC, 02, V]
(24) O[AAB]L (25) P[AABIL, 0[22,v] (26) P[AABIT, 023, A]
(27) L, 1[19, 24, 0] (28) Or 52 [25, P] (29) O[AABIC, 0 [23, A]
(30) * [27] (31) L, 2[25,P] (32) C, 1[19, 29, O]
(33) * [31] (34) * [17, 32]

DFL-03. OA—O'[A]T =
OA— (P[A]TAO[A]T)

(1) =(CA— (P[A]TAO[A]T)), O
2) <A, 01, =]
(3) =(P[A]TAO[A]T), 0 [1, =]
v N
(4) =P[A]T, 0 [3, =] (5) =O[A]T, 0 [3, =]
(6) O[A]-T, 0 [4, —P] (7) P[A]-T, 0[5, =0]

(®) A, 1[2, O] (9) Oral [7, P]
(10) OrA2 [8, Ta3] (11) =T, 1 [7,P]
(12) =T, 2 [6, 10, O] (13) * [11]
(14) * [12]
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DFL-04. (O'[A]TAPA]B)— ((P[A]LVO'TA](B— C))— (PTAAB]LVO'A
ABIC)) =
((P[A]TAO[A]T)A(O[A]LVP[A]B))—> ((O[A]LvP[A]L)v(P[A]TAO[A](B
—()))— ((O[AAB]LVP[AAB]L)vV(P[AAB]TAO[AAB]C)))
(1) =(((P[A]T AO[A]T)A(O[A]LvP[A]B))— ((O[A]LVP[A]L)V (P[A]T A
O[A](B—C)))— (O[AAB]LVP[AAB]L)v(P[AAB]TAO[AAB]C)))), 0

(2) (P[A]TAO[A]T)A(O[A]LVP[AIB)), 0 [1, =]

(3) =(((O[A]LVP[A]L)V(P[A]TAO[A](B—C)))—> (O[AA

B]LvP[AAB]L)V(P[AAB]TAO[AAB]C))), 0 [1, =]

(4) P[A]TAO[A]T, 0 [2, A]

(5) O[A]LVP[A]B, 0 [2, A]

(6) (O[A]LVP[A]L)v(P[A]TAO[A](B—C))), 0 [3, =]

(7) =((O[AAB]LVP[AAB]L)

V(P[AAB]TAO[AABIC)), 0 [3, —=—]

(8) P[A]T, 0 [4, A]

(9) O[A]T, 0 [4, A]

(10) =(O[AAB]LVP[AABIL), 0 [7, =]

(11) =(P[AABJTAO[AABIC), 0 [7, =]

(12) =O[AABIL, 0 [10, -]

(13) =P[AABIL, 0 [10, =]

"4 N
(14) O[A]L, 0[5, V] (15) P[AIB, 0 [5, V]
(16) OrA1 [8, P] (17) P[AABI]-L, 0 [12, —O]
(18) T, 1 [8, P]
(19) L, 1 [14, 16, O] v N
(20)*[19] (21) O[A]LVP[A]L,0  (22) P[A]TAO[A](B—C), 0[6, V]
% N (23) P[A]T, 0 [22, A]

(24)0[A]L,0 (25) P[A]L, 0[21,V] (26) O[A](B—C), 0 [22, A]
(27) Oral [8] (28) Oral % N
9T, 1[8] (30)L,1  (31)=P[AABIT,0 (32)—O[AAB]C,0[11,—A]
(33)L, 1 (34)*[30] (35) O[AAB]=T,0 (36) P[AAB]—C,0[32,—O]
(37) * [33] (38) Orp,51 [17,P] (39) Oral [15, P]
(40)—L, 1 [17,P] (41)B, 1[15,P]
(42) =T, 1[35,38] (43) Ora .52 [36, P]
(44) * [42] (45) =C, 2 [36, P]
(46) Orp2 [39, 41, 43, Tad]
(47) B, 2 [39, 41, 43, Ta4]
(48) B—C, 2 [26, 46, O]
(49) C, 2 [47, 48, MP]
(50) * [45, 49]
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Lewissystem

Lwl. P'[C]A<>—O'[C]—A é&r bevisad ovan.

Lw2. O'[C](AAB)«<> (O'[CIAAOQO'[C]B) =
(P[CITAO[CI(AAB))<> ((P[CITAO[C]JA)A(P[C]TAO[C]B))

Vanster till hoger
(1) =((P[C]ITAO[C](AAB))— ((P[CITAO[CJA)A(P[C]TAO[C]B))), 0
(2) P[C]ITAO[C](AAB), 01, =—]
(3) =((P[CITAO[CJA)A(P[C]TAO[C]B)), 0 [1, =—]
(4) P[C]T, 0 [2, A]
(5) O[CI(AAB), 0[2, A]
"4 N
(6) =(P[C]TAO[C]A), 0 [3,=A] (7)) =(P[CITAO[C]B), 0 [3, —A]
"4 N 4 N

(8) =P[C]T, 0 (9) =O[C]A [6] (10) =P[C]T, O (11)=0[C]B, 0 [7]

(12) * (13) P[C]—A, 0 [9] (14) * [4, 10] (15) P[C]-B, 0 [11]
(16) Orcl [13, P] (17) Orcl [15, P]
(18) =A, 1 [13, P] (19)—B, 1[15, P]
(20) AAB, 1[5, 16, O] (21) AAB, 1[5, 17]
(22) A, 1[20, A] (23) A, 121, A]
(24) B, 1[20, A] (25)B, 1[21, A]
(26) * [18, 22] (27) *[19, 25]

Hoger till véanster
(1) =(((P[C]TAO[C]A)A(P[C]TAO[C]B))— (P[C]ITAO[C](AAB))), 0
(2) (P[C]ITAO[C]A)A(P[C]ITAOIC]B), 0 [1, =]
(3) =(P[CITAO[C](AAB)), 0 [1, =—]

(4) P[CJTAOQ[C]A, 0 [2, A]

(5) P[CITAO[C]B, 0 [2, A]
(6) P[C]T, 0 [4, A]
(7) O[C]A, 04, A
(8) P[C]T, 0[5, A]
(9) O[C]B, 0 [5, A]

v

N
(10)=P[C]T,0[3,=A]  (11)=O[C](AAB), 0 [3, =A]
(12) * 6, 10] (13) P[C]~(AAB), 0 [11, —O]

(14) Orc1 [13, P]
(15) =(AAB), 1 [13, P]

(16) A, 1[7, 14, 0]
(17) B, 1 [9, 14, O]
"4 N
(18) =A, 1 [15, —A] (19) =B, 1[15, =]
(20) * [16, 18] (21) * 17, 19]
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Lw3. O'[C]JA—P'[C]A éir bevisad ovan i DFL.

Lw4. O'[C]T—O'[C]C =
(P[C]T AO[C]T)—> (P[C]T AO[C]C)

(1) =((P[C]TAO[C]T) = (P[C]TAO[C]C)), 0
(2) P[CITAO[C]T, 0 [1, =—]
(3) =(P[CITAOI[C]C), 0 [1, =—]
(4) P[C]T, 0 [2, A]
(5) O[C]T, 0 [2, A]
4 N

(6) =P[C]T, 0 [3, =] (7) =O[C]C, 0 [3, —A]
(8) * [4, 6] (9) P[C]-C, 0 [7, =0]
(10) Orc1 [9, P]

(11)=C, 1[9, P]
(12) C, 1[10, Ta1]
(13) * 11, 12]

LwS. O'[C]T>O'[BvC]T =
(P[C]T AO[C]T)— (P[BVC]TAO[Bv C]T)

(1) =((P[C]TAO[C]T)—> (P[BVC]TAO[BVC]T)), 0
(2) P[CITAOIC]T, 0 [1, =—]
(3) =(P[BvC]TAO[BVCIT), 0 [1, =—]
(4) P[C]T, O [1, A]
(5) O[CIT, 0 [1, A]
4 N

(6) =P[BVC]T, 0 [3, =] (7) =O[BVCIT, 0 [3, =]
(8) O[BVC]—T, 0 [6, —P] (9) P[BvC]—T,0[7, 0]
(10) Orcl1 [4, P] (11) Orp,c1 [9, P]
(12)T, 1 [4,P] (13) =T, 1[9, P]
¢ N (14) * [13]

(15) ~(BvC), 1 (16) BvC, 1 [CUT]
(17) =B, 1 [15, =v] (18) Or,c2 [16, Ta3]
(19) =C, 1 [15,—v] (20)—T, 28, 18, O]
(21)C, 1[10, Tal] (22) * [20]

(23) *[19, 21]
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Lw6. (O'[BJAAO'[CIA)—=O'[BvC]A =
((P[B]JTAO[BJA)A(P[C]ITAO[C]A)) = (P[BVCITAO[BVC]A)
(1) =(((P[B]ITAO[B]A)A(P[C]TAO[C]A))— (P[BVC]TAO[BVC]A)), 0
(2) (P[B]TAO[BJA)A(P[CITAO[C]A)), 0 [1, =]
(3) =(P[BVC]TAO[BVC]A), 0 [1, =—]
(4) PIB]TAO[B]A, 0 [2, A]
(5) P[CITAO[C]A, 0 [2, A]
(6) P[B]T, 0 [4, A]
(7) O[B]A, 0 [4, A]
(8) P[CIT, 0[5, A]
(9) O[C]A, 0[5, A]

"4 N
(10) =P[BVC]T, 0 [3, —A] (11) =O[BVC]A, 0 [3, —A]
(12) O[BVvC]~T, 0 [10, —P] (13) P[BvC]—A, 0 [11, —0]
(14) Org1 [6, P] (15) OB ((BvC)AB)), 0 [GA]
(16) T, 1 [6, P] (17) O[(BVC)ABIA, 0[7, 15]
(18) B, 1 [14, Ta1] (19) O(C> ((BvC)AC)), 0 [GA]
v N (20) O[(BvC)AC]A, 0 [9, 19]

(21)=(BvC),1  (22)BVvC, 1 [CUT] (23)Ors,cl [13, P]
(24) =B, 1 [21, —v] (25) Orp,c2 [Ta3]  (26) =A, 1 [13, P]
(27)—C, 1[21,—v] (28)—T,2[12,25] (29)BvC, 1 [23, Tal]

(30) * 18, 24] (31) * [28] v N
(32)—B, 1 [CUT] (33)B, I [CUT]
¢ N (34) Org, )8l
(35)B,1[29]  (36)C, 1[29] (37) A, 1[17,34]

(38)*[32,35]  (39) Or.cyhcl (40) * [26, 37]
(41) A, 120, 39, O]
(42) * [26, 41]

Nod (39) ovan hirleds fran nod (23) och nod (36), och nod (34) fran (23) och
(33), bdda med Ta2. I beviset av satsen Lw7 nedan har vi anvént regeln
(Global Assumption (GA)) (se Ronnedal 2009b) och adderat O0—-C — (B v
C)«>B) vid nod (8). O-C—0O((BvC)«> B) ar ett teorem 1 TG, vilket enkelt
kan bevisas med hjélp av en semantisk tabld. Nod (20) och (21) hérleds fran
nod (4) med hjilp av (v), och nod (24) hérleds frdn nod (15) med hjélp av
(Ta3). Nod (25) och nod (29) foljer fran nod (21) med hjilp av (P). Nod (28)
fas fran nod (20) och nod (24) med O-regeln. Nod (16) hérleds fran nod (13)
med hjélp av (—P). Nod (26) foljer fran nod (10) och nod (16) med hjélp av
DR2, och nod (27) fran nod (7) och nod (10) med hjélp av DR1.

Vid nod (24) i beviset av Lemma 2 nedan, har vi ocksd anvént regeln
(Global Assumption) och adderat CJ(((Bv C) A B) <> B). Aven denna sats kan
latt bevisas i TG. Nod (13) och (14) fas frén nod (4) med hjélp av (v).
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Lw7. (P[C]LAOBvC]A)—O'[B]JA =
((O[C]LVP[C]L)A(P[BvC]TAO[BVC]A))—> (P[B]ITAO[B]A)
(1) =(((O[C]LVP[C]L)A(P[BvC]TAO[Bv C]A))— (P[B]TAO[B]A)), 0
(2) (O[C]LVP[C]L)A(P[BvCITAO[BVC]A), 0 [1, =]
(3) =(P[B]TAO[B]A), 0 [1, =]
(4) O[C]LVP[C]L, 0 [2, A]
(5) P[BVC]TAO[BVCIA, 0 [2, A]
(6) P[BVC]T, 0[5, A]
(7) O[BvC]A, 0[5, A]
(8) O-C—((BvC) <> B), 0 [GA, Lemma]
"4 N

(9) —=0—C, 0 [8, =] (10) O((BvC)<>B), 0 [8, =]

(11) O——C, 0 [9, =] ¢ N

(12) —C, 1 [11, O] (13) —P[B]T, 0 (14) =O[BJA, 0 [3, =]

(15)C, 1[12, =] (16) O[B]—T, 0 (17) P[B]-A, 0 [14, —O]
v N (18) Org,c1[6,P]  (19) Orgl [17, P]

(20) O[C]L,0 (21)P[C]L,0 (22)T, 1[6, P] (23) A, 1 [17, P]

(24) 0rc2 Ta3 (25)0rc2  (26) O[BvC]=T,0 (27) O[BJA, 0
(28) 1,2 (9)L,2  (30)—T, 1[18,26] (31)A, 119,27, 0]
(32)*[28]  (33)*[29]  (34) * [30] (35) * [23, 31]

I beviset av Lw8 kommer vi att anvinda flera hjdlpsatser och ett par hirledda
regler.

Lemma 1 (L1). O'[BvC]A—O'[BVC]T.

Lemma 2 (L2). (P'[BvC]BAO'[BVvC]A)— O'[B]T.

Lemma 3 (L3). (O'[BvC]TAP[BvC]B)— ((P'[BvC]LVvO'[BVvC](B—A))
—(OT(BvC)AB]T-OT(BvC)AB]A)).

Lemma 4 (L4). O'[BvC]A— (P'[BvC]LvO'[BvC](B— A)).

Lemma 5 (L5). OB« ((BvC)AB)).

Haérledd regel (DR10) Hérledd regel (DR11)
OA<B),i OA<B),i
OTAIC, i O'[B]C, i
\) \)

O'[B]C, i O'TA]IG, i

Vi skall bevisa Lemma 2. Ovriga bevis ir relativt enkla och kan limnas till
lasaren. Notera att Lemma 3 kan hérledas fran f6ljande sats: (OTA]T A
PTAIB) = ((P'TA]L v O'TA]I(B — C)) > (PTA AB]L v O'[A AB]C)) som kan
bevisas med hjélp av relevanta definitioner och tablaregeln Ta4.
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Lemma 2 (P'[BvC]BAO'[BVC]A)—O'[B]T =
((O[BvC]LvP[BvCIB)A(P[BVC]TAO[BVC]A))— (P[B]TAO[B]T)
(1) =(((O[BvC]LVvP[BVCIB)A(P[BVC]TAO[BVC]A))— (P[B]TA
O[B]T)), 0
(2) (O[BvC]LvP[BVCIB)A(P[BVC]TAO[BVC]A), 0 [1, =—]
(3) =(P[B]TAO[B]T), 0 [1, =—]

(4) O[BVC]LVP[BVC]B, 0 [2, A]
(5) P[BVCITAO[BVCIA, 0 [2, A]
(6) P[BVC]T, 0[5, A]
(7) O[BVC]A, 0[5, A]
"4 N
(8) —=P[BI]T, 0 [3, =] (9) —O[B]T, 0 [3, —=A]
(10) O[B]—=T, 0 [8, —P] (11) P[B]=T, 0 [9, —=O]
N (12) Org1 [11, P]
(13) O[BvC] 0 (14)P[BVC]B,0[4,v]  (15)—=T, 1 [11, P]
(16) Org,c1 [6 ] (17) Org, c1 [14, P] (18) * [15]
(19)T, 1[6, P] (20) B, 1 [14, P]

(1)L, 1[13,16]  (22) Orgucy.sl [17, 20, To2]
(23) * [21] (24) O((BvC)AB) <> B), 0 [GA, Lemma]
(25) O[(BvC)AB]—T, 0 [10, 24 DR2]
(26) —T, 1 [22, 25, O]
(27) * [26]

Lw8. (P[BvC]BAO[BvC]A)—O'[B]A
(1) =((P'[BvC]BAO'[BvC]A)— O'[B]A), 0
(2) P[BvCIBAOBVCIA, 0 [1, =]
(3) =O'[BIA, 0 [1, =]
(4) P[BVC]B [2, A]
(5) O'[BVCIA, 0 [2, A]
(6) O'[BVCIT, 0[5, GA, L1, MP]
(7) O'[BT, 0 [2, GA, L2, MP]
(8) (O'[BvC]TAP[BvC]B)— ((P'[BvC]LvO[BvC](B—A))— (O[(BVC)
AB]T—)O'[(BVC)/\B]A)), 0 [GA, L3]

(9)—|(O[BVC]T/\P[BVC]B) o (10)(P[B\/C]J_v0[BvC](BeA))—>
(O'[(BVC)AB]T—O'[(BVC)ABJA), 0
(11) (12) (13) P[BvC]LvO'[BVvC](B—A), 0 [L4]
—O'[BVC]T,0 —P[BvC]B,0 (14) O'[(BvC)ABIT—O(BvC)AB]A,0
(15)* [6,11] (16)*[4,12]  (17) OB < ((BvC)AB)), 0 [GA, L5]
(18) O'[(BVC)ABIT, 0[7, 17, DR10]
(19) O'[(BvC)AB]A, 0 [14, 18, MP]
(20) O'[B]A, 0[17, 19, DR11]
1) *[3,20]
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Lw9. O'[T]T = P[TITAO[T]T
(1) ~(P[TITAO[T]T), 0
"4 N

(2) =P[T]T, 0 [1, =A] (3) =O[T]T, 0 [1, =A]
(4) O[T]T, 0[2, =P] (5) P[T]—T, 0 [3,=0]
v N (6) Orrl [5, P]
(7)—T,0 (8) T, 0[CUT] 9T, 1[5,P]
(10) * [7] (11) Orr1 [8, Ta3] (12) * 9]
(13)—-T,1[4,11,0]
(14) * [13]

Lw10. A—O'TA]T = A—(P[A]TAO[A]T)
(1) =(A—=(P[A]TAO[A]T)), 0
2)A,0[1, =]
(3) =(P[A]TAO[A]T), 0 [1, =—]
4 N
(4) =P[A]T, 0 [3, =] (5) =O[A]T, 0 [3, =]
(6) O[A]-T, 0 [4, —P] (7) P[A]-T, 0[5, =0]

(8) Oral [2, Ta3] (9) Oral [7, P]
(10)—T, 1 [6, 8, O] (11) =T, 1 [7, P]
(12) * [10] (13) * [11]

Lwll. OTA]T—PPTA]LLL =
(P[A]T AO[A]T)—> (O[O[A]LvP[A]L]LvP[O[A]LVP[A]L]L)
(1) —((P[A]T AO[A]T)—> (O[O[A]Lv P[A]L]L v P[O[A]Lv P[A]L]L)), O
(2) PLAJTAO[A]T, 0 [1, ——]
(3) ~(O[O[A]LvP[A]L]LvP[O[A]LvP[AILIL)), 0 [1, =—]
(4) P[AT, 0 [1, A]
(5) O[A]T, 0 [1, A]
(6) —O[O[A]LVP[A]L]L, 0 [3, -]
(7) <PIOIALLVPIALLIL. 0 3. ]
(8) P[O[A]LVP[A]L]=L, 0 [6, =O]
(9) Oropajopan! [8, P]
(10) =L, 1[8, P]
(11) O[A]LVP[A]L, 19, Tal]
v N

(12) O[A]L, 1 [11, V] (13) P[A]L, 1 [11, V]

(14) Ora2 [4, P] (15) 11,2 [13, P]
(16) T, 2[4, P] (17) L, 213, P]
(18) Ir\2 [14, Ta6] (19) * [17]
(20) 1, 212, 18, 0]
(21) * [20]
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Lwli2. O'[BJA—P[-0O'[B]A]L =
(P[B]TAO[B]A)— (O[—(P[B]TAO[B]JA)]LVP[—(P[B]TAO[B]A)]L)
(1) =((P[B]TAO[B]JA)— (O[=(P[B]TAO[B]JA)]LVP[—=(P[B]TAO[B]A)]L)),0
(2) PBITAQ[B]A, 01, =—]
(3) =(O[—~(P[B]TAO[B]A)]Lv
P[—(P[B]JTAO[B]A)]l1),0 [1,——]
(4) P[B]T, 02, A]
(5) O[B]A, 0 [2, A]
(6) =O[—(P[B]TAO[B]A)]L, 0 [3, —V]
(7) =P[~(P[B]TAO[B]A)]L, 0 [3, —V]
(8) P[(P[B]TAO[B]A)]—L, 0 [6, —O]
OL(P[B]TAO[B]A)1 8P
0)—L, 1 [8, P]
(11) =(P[B]TAO[B]A), I [9, Tal]
"4 N

(12) =P[B]T, 1 [11,=A]  (13)—=O[B]A, 1 [11, =]
(14) O[B]—T, 1 [12,—P]  (15) P[B]-A, 1 [13, —O]

(16) Org2 [4, P] (17) 1rg2 [15, P]
(18)T, 2[4, P] (19) =A, 2 [15, P]
(20) 1152 [16, Ta6] (21) Org2 [17, Ta6]
(22) —T, 2 [14, 20, O] (23) A, 2[5, 21, O]
(24) * [22] (25) * [19, 23]

Lwl13. P[BJA—P'[—P'[B]JA]L =
(O[B]LVvP[B]A)— (O[=(O[B]LVP[B]A )]J.vP[—(O[B]J.vP[B]A)]J_)
(1) =((O[B]LVvP[B]A)— (O[—=(O[B]LVvP[B]A)]LVP[=(O[B]Lv
P[B]JA)]L ))
(2) O[B]LVP[B]A, [1 ——]
3) —|(O[—|(O[B]J_v BJA)]Lv
P[—(O[B]LVvP[B]A)]L), 01, =—]
(4) —=O[—(O[B]LVvP[B]A)]L, 0 [3, =V]
(5) =P[—=(O[B]LVvP[B]A)]L, 0 [3, —V]
(6) P[~(O[B]LVvP[B]A)]-L, 0 [4, =0]
7) Or—.(O[B]LvP[B]g)IP[67 P]
(9) =(O[B]LVvP[B]A), 1 [7, Tal]
(10) =O[B]L, 1 [9, —V]
(11) =P[B]A, 1 [9, —V]
(12) P[B]—L, 1 [10, =O]
(13) O[B]—-A, 1 [11,—P]
'4 N

(14) O[B]L, 0 [2, V] (15) P[B]A, 0 [2, V]
(16) 1132 [12, P] (17) Org2 [15, P]
(18) =L, 2 [12,P] (19) A, 2 [15, P]

(20) Org2 [16, Ta6] (1) 1rg2 [17, Tab]

(22) 1,214, 20, O] (23) =A, 2 [13, 21, 0]

(24) * [22] (25) * [19, 23]
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Van Fraassens system

vF1. P'[B]JA < —-0'[B]-A

vF2 (= DFL-2). O'[B](A—C)—(0'[B]JA—O'[B]C)
vF3 (=Lw3). O'[BJA—>P'[B]JA

vF4. OTA]IB—> O'[A](BAA)

vF5. O[AvB]-B—(0'[BvC]-C— OTAVvC]-C)
vF6. P[AVB]A— (O'[BvC]-C—O'[AVC]-C)
vE7. OTAvB]-B— (P'[BvC]B— O'TAvC]-C)

Innan vi bevisar van Fraassens axiom skall vi gd igenom G1-G7. Vi anvénder
sedan dessa teorem som hjilpsatser i vara bevis. Bevisen av vF5-vF7 ér
kanske de svaraste och kréver ett ganska stort matt av kreativitet.

Gl1.O[A]lL->0O-A
(D) =(O[A]L—>0O-A), 0

(2) O[A]L, 01, =—]

(4) &——A, 0[3, -]
5)—A, 1[4, O]
6) A, 1[5, —]
(7) Ora2 [6, Ta3]
®)L,2[2,7,0]

9) *[8]

G2. P[A]IB—(P[AAB]C—P[A](BAQ))
(1) =(P[A]B— (P[AAB]C—P[A](BAC))), 0
(2) P[AIB, 0 [1, =—]
(3) =(P[AAB]JC—P[A](BAC)), 0 [1, =—]
(4) PIAABIC, 0 [3, ——]
(5) =P[A](BAC), 0 [3, =—]
(6) O[A]=(BAC), 0[5, —=P]
(7) Oral [2, P]
®)B,1[2,P]
(9) Ora 52 [4, P]
(10)C, 2[4, P]
(11) 0ra2 [7, 8,9, Tad]
(12)B,2[7,8,9, To4]
(13) «(BAC), 2 [6, 11, O]
4 N
(14) =B, 2 [13, =] (15) —=C, 2 [13, =]
(16) * 12, 14] (17) * [10, 15]
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G3. O[AvB]-B—O[AvBvC]-B
(1) ~(O[AVvB]-B—O[AVBvC]=B), 0
(2) O[AVBI]-B, 0 [1, =]
(3) =O[AVBVC]=B, 0 [1, —=—]
(4) P[AvBvC]=B, 0 [3, =0]
(5) Oraup.cl [4, P]
(6) ——B, 1[4, P]
(7) AVBVC, 1[5, Tal]
N

"4
(8) =(AvB), 1 [CUT] (9) AvB, 1 [CUT]

(10) =A, 1 [8,—Vv] (11) OrayBvoyaavml [5, 9, Ta2]
(12) =B, 1 [8, =] (13) O(((AvBVvC)A(AVB))<>(AVvB)), 0 [GA]
(14) * [6, 12] (15) O[(AvBVvC)A(AVB)]-B, 0 [2, 13, DR2]

(16)=B, 1[11, 15, O]
(17) * [6, 16]

Innan vi bevisar G4 skall vi bevisa ett antal hjdlpsatser (Lemma 1-4) och
slutledningsregler (HR1 och HR2).

Lemma 1 (L1) O(B—C)—(P[A]B—P[A]C)
(1 —|(D(B—>C)—>(P[A]B—>P[A]C)), 0
2)Om—C),0 — ]

() =(PLAIB - PIAIC
(4) P[A]B, 0 [3,
®)] —|P[A]C 0[3,— ]
(6) O[A]-C, 0 [5 —P
(7) Oral [4 P]
(8)B, 1[4, P]
9)—-C,1]6,7,0]
(10) B—)C, 1 [2, O]
(11)C, 18, 10, MP]
(12)* 9, 11]

Lemma 2 (L2) O(B—C)—(O[A]B—O[A]C)
(1) ~-(OB—-C)—(O[A]B—O0[A]C)), 0
2)OB—C),0[1,=—]
(3) ~(O[A]B—O[A]C), 0 [1, =—]
(4) O[A]B, 0 [3, =—]
(5) =0O[A]C, 0 [3, ——]
(6) P[A]-C, 0[5, —=0]
(7) Oral [6, P]
(9)B,1[4,7, 0]
(10)0B—C,1[2,0
(11 C, 19,10, MP]
(12) *[8, 11]
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Harledd regel (HR1) Harledd regel (HR2)
OB—0),i OB—C),1
P[A]B, i O[A]B, i
\) \)

P[A]C, i O[A]G, i

Bevis av HR1
(HOB—C),1i
(2) P[A]B, i
(3) dB—C)— (P[A]B—P[A]C), i [GA, Lemma 1]
(4) PIA]B—P[A]C,i[1, 3, MP]
(5) P[A]C,1[2, 4, MP]

Bevis av HR2
(HhOB—C0),i
(2) O[A]B, i
(3) OB—C)—(O[A]B—O[A]C), i [GA, Lemma 2]
(4) O[A]IB—O[A]C,i[1, 3, MP]
(5) O[A]C,i[2, 4, MP]

Lemma 3 (L3). O(—=—C—(BvC)).

Lemma 4 (L4). (=B —((BvC)——B)).

Lemma 5 (L5). [AVBVC](BvC)— (O[AVvBVC](BvC)——B)—>O[(Av
BvC)A(BvC)]—B). Enkelt!

Lemma 6 (L6). O(((AvBVvC)A(BvC))«>(Bv(Q))
—=O((AvBvCOA(BVC)«(Bv()),0
O—(((AvBVC)ABVC)«—(Bv(Q)), 0

—((AvBVvC)A(BVC))« (BVQO)), 1
v

N
(AvBvO)ABVO), 1 —=((AvBvC)A(BVQ)), 1
—(BvO), 1 Bv(C, 1
AvBv(C, 1 v N
Bv(C, 1 —-(AvBv(), 1 —(Bv(), 1
—-B, 1 —A, 1 —B, 1
—C, 1 —B, 1 —C, 1
v N -G, 1 v N
B, 1 C, 1 v N B,1 C1
* * B,1 C,1 * *

* *
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Vi kan nu visa att G4, (O[AvB]-BAP[BVvC]B)— O[AVvBvVC]-C, ar ett
teorem i TG.

(1) =((O[AvB]=BAP[BvC]B)— O[AvBvC]-C), 0
(2) O[AVB]-BAP[BVC]B, 0 [1, =]
(3) =O[AVBVC]-C, 0 [1, =]
(4) O[AVB]-B, 0 [2, A]
(5) P[BvC]B, 0 [2, A]
(6) P[AVBvC]——C, 0 [3, —0]
(7) O(=—C—(BvC)), 0 [GA, Lemma 3]
(8) PJAVBVC](BvC), 0 [6, 7, HR1]
(9) O[AvB]-B—O[AVvBVC]-B, 0 [GA, G3]
(10) O[AvBvC]-B, 0 [4, 9, MP]
(11) O(=B—((BvC)——B)), 0 [GA, Lemma 4]
(12) O[AvBvC]((BvC)——B), 0 [10, 11, HR2]
(13) P[AVBVC](BvC)—(O[AvBvC](BvC)——B)

—O[(AvBvC)A(BVC)]—=B), 0 [GA, Lemma 5]

(14) O[AvBvC](BvC)——B)
—O[(AvBvC)A(BVC)]-B, 08, 13, MP]
(15) O[(AVBVC)A(BvC)]—B, 0 [12, 14, MP]
(16) O(((AVBV C)A(BVC))<> (BvC)), 0 [GA, Lemma 6]
(17) O[BvC]-B, 0 [15, 16, DR1]
(18) Orp.cl [5, P]
(19) B, 1[5, P]
(20) =B, 1[17, 18, O]
(21) * 19, 20]

G5. P[AvB]A—P[AVBVC]T
(1) =(P[AvB]A —P[AVBVC]T), 0
(2) PIAVBIA, 0 [1, =]
(3) =P[AVBVC]T, 0 [1, =]
(4) O[AVBVC]—T, 0 [3, —P]
(5) Ora, 51 [2, P]
(6) A, 1[2,P]
4 N

(7) ~(AvBvC), 1 [CUT] (8) AvBvC, 1 [CUT]

(9)—A, 1[7,-v] (10) Orayp.c2 [8, Ta3]
(11)* [6, 9] (12)—T, 2[4, 10, O]
(13) * [12]
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G6. PIAVB]JA—P[AVC]T
(1) =(P[AVB]A—P[AVC]T), 0
(2) PIAVBIA, 0 [1, =—]
(3) =P[AVCIT,0[1, =—]
(4) O[AvC]—T, 0[3, —P]
(5) Oraygl [2, P]
(6) A, 1[2,P]
4 N

(7) ~(AvC), 1 [CUT] (8) AvC, 1 [CUT]

(9)—A, 1[7,=v] (10) Ora,c2 [8, Ta3]
(11) *[6, 9] (12) =T, 2[4, 10, O]
(13) * [12]

G7. (P[AVBITAO[AVB]-B)—P[AVB]A
(1) =((P[AVB]TAO[AvB]-B)—P[AVB]A), 0
(2) PIAVB]TAO[AVBI]-B, 0 [1, =]
(3) —=P[AVBIA, 0 [1, =—]
(4) PIAVBIT, 0 [2, A]
(5) O[AVBI]=B, 0 [2, A]

(6) O[AVB]=A, 0 [3, —P]
(7) Orp Bl [4 P]
)T, 1[4, P]
9 —B,1]5,7,0]
(10) —A, 1[6 7 O]
(1) AvB, 17, T(xl]
4 N
(12) A, 111, v] (13)B, 111, V]
(14) * 10, 12] (15) * 9, 13]

vF1 — 3 har redan bevisats ovan.

vF4. O'[A]B—O[A](BAA) = (P[A]TAO[A]B)— (P[A]TAO[A](BAA))
(1) ~((P[A]TAO[A]B) = (P[A]TAO[A](BAA))), 0
(2) PIA]TAO[A]B, 0 [1, =]
(3) =(P[AJTAO[A](BAA)), 0 [1, =]
(4) PIA]T, 0 [2, A]
(5) O[A]B, 0 [2, A]
4 N

(6) —P[A]T, 0 [3, =] (7) =O[A](BAA), 0 [3, =]
(8) * [4, 6] (9) P[A]=(BAA), 0 [7, =0O]
(10) Oral 9, P]
(11) =(BAA), 1 [9, P]
(12) A, 110, Ta1]
(13) B, 1[5, 10, O]
"4 N

(14) =B, 1 [11, 5] (15)=A, 1 [11, 2]
(16) * [13, 14] (17) *[12, 15]
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vF5. O'[AvB]-B—(0'[BvC]-C— O'[AvC]-C)
O'[AvB]-B— (O'[BvC]-C—O'TAVC]-C) =
(P[AVB]TAO[AVB]-B)— ((P[BVvC]TAO[BVvC]-C)— (P[AVC]TAO[AV
Cl-0))
Nér vi har bevisat vF6 (nedan) kan vi enkelt bevisa vF5 med hjilp av
foljande lemma. Detaljerna ldmnas till 1dsaren.
O'[AvB]-B—PTAVB]A =
(P[AVB]TAO[AVB]-B)—(O[AVB]LVP[AVB]A)
(1) =((P[AVB]TAO[AVB]-B)— (O[AVB]LVP[AVB]A)), 0
(2) PIAVB]TAO[AVB]-B, 0 [1, =—]
(3) =(O[AVB]LVP[AVB]A), 0 [1, =—]
(4) PLAVBIT, 0 [2, A]
(5) O[AVB]-B, 02, A]
(6) =O[AVBIL, 0[3, —=v]
(7) =P[AVBI]A, 0 [3, —=V]
(8) O[AVB]-A, 0[7, —P]
(9) Ora g1 [4, P]
(10) T, 1[4, P]
(11)=B, 1[5, 9, 0]
(12) =A, 1 (8,9, O]
(13) AvB, 1 [9, Tal]
4
(14) A, 113, V] (15)B, 1[13,v]
(16) * [12, 14] (17)*[11,15]

vF6. P[AVB]A—(O'[BvC]-C—OTAVC]-C) =
(O[AVB]LVP[AVB]A)— ((P[BVCITAO[BVC]-C)— (P[AVC]TAO[AV
Cl-0))
Beviset av vF6 ér ldngt. S& jag har delat upp det i flera delbevis. I de
semantiska tablderna anvénder jag ett antal hjdlpsatser; L1 = Lemma 1, L2 =
Lemma 2 etc. Alla dessa hjilpsatser kan relativt enkelt bevisas i TG.
(1) =((O[AVB]LVvP[AVB]A)— ((P[BVvC]TAO[BVC]-C)— (P[AVC]TA
O[AVC]-())), 0
(2) O[AVB]LVP[AVBIA, 0
3) =((P[BvC]TAO[BVC]-C)—
(P[AVC]TAO[AVC]=(0)), 0
(4) P[BVC]TAO[BVC]-C, 0
(5) =(P[AVC]TAO[AVC]-C), 0
(6) P[BVC]T, 0
(7) O[BvC]-C, 0
4 N
(8) O[AVBI]L, 0 (9) PLAVBIA, 0
T1 T2
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T1
O[AVBI]L, 0
O[AVB]L—0O—(AVB), 0 [GA, L1]
O—(AvB), 0 [MP]
O—(AvB)=>O((BvC)«(Av(Q)), 0 [GA, L2]
O((BvC)«>(Av()), 0 [MP]
P[AVCI]T, 0 [6, sats omedelbart ovan, DR3]
v N

—P[AVC]T, 0 —O[AVC]-C, 0[5, =A]
* O[AvC]—-C, 0[7, DR1]
%

T2
P[AVBIA, 0
P[AVBVC](AvB)— (P[(AvBvC)A(AvB)](Av—B)—P[AVBVC]((AVB)
A(Av—=B))), 0 [GA, G2]
O[AvBVC](AVBVC), 0 [GA, L3]
O[BvC]-C—O[AVBVC]-C, 0 [GA, G3]
"4 N
—O[BVC]-C,0  O[AVBvC]-C, 0
*[7] (O[AVBVC](AVBvC)A
O[AvBvC]-C)—O[AVBVC](AvB) [GA, L4]
"4 N

—(O[AVvBVC]J(AvBVvC)AO[AVBVC]-C), 0 O[AVBvVC](AvB), 0
P[AVB]A—
v N P[AVBVCIT, 0 [GA, G5]
—-O[AVvBVC](AvBvC(C),0 —=O[AvBvC]-C,0 N
* *

—P[AVBJA,0 P[AVBVC]T, 0
* T3

T3
(O[AVBVC](AvB)AP[AVBvC]T)—P[AVvBVC](AvB), 0 [GA, L5]
"4 N

—~(O[AVBVC](AVB)AP[AVBVC]IT),0  P[AVBVC](AVB),0

P[AVB]A—
v N P[AVB](Av—B), 0 [GA, L6]

—O[AVBVC](AVB),0 —P[AVBVC]T,0 P[AvB](Av—B), 0 [MP]

* * T4
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T4
O(AvB)<((AvBVvC)A(AVB))), 0 [GA, L7]
P[(AvBVC)A(AVB)](Av—B), 0 [DR3]
P[(AvBVC)A(AVB)](Av—B)—>P[AVvBVC]((AvB)A(Av—=B)), 0 [MP]
P[AVBVC]((AvB)A(Av—B)), 0 [MP]
A< ((AvB)A(Av—B)), 0 [GA, L8]

P[AVBVC]A, 0
P[AVBVC]A—P[AVBVC](AvC(), 0 [GA, L9]
P[AVvBVC](AvC), 0 [MP]
P[AVBVC](AvC)—(O[AVBVC]((AvC)—>—-C)—>O[(AVBVC)A(AV
C)]-C), 0 [GA, L10]
O[AVBVC]((AvC)—>—-C)—>O[(AVvBVC)A(AVC)]-C, 0 [MP]
O[AvBVC]-C—O[AVBVC](AvC)——-C), 0 [GA, L11]
O[AVBVC]((AvC)——-C), 0 [MP]

v N

—O[AVBVC]((AvC)—>—=C), 0 O[(AVBVOA(AVO)]-C, 0
* O(AvCO) < ((AvBVCO)A(AV(Q))), 0
[GA, L12]
O[AVC]-C, 0 [DR2]
P[AVB]A—P[AVC]T, 0 [G6]
P[AVC]T, 0 [MP]
v N
—P[AVC]T,0[5] —-O[AVvC]-C,0][5]

I det hér skedet &r alla grenar i tridet slutna. Alltsd ar hela tridet slutet. Det
foljer att vF6 &r ett teorem i TG.

vF7. O'[AvB]-B—(P'[BvC]B—>O'[AVvC]-C) =
(P[AVB]TAO[AVB]-B)—((O[BvC]LvP[BvC]B)—
(P[AVC]TAO[AVC]-0))

I beviset av vF7 anvénder vi flera olika hjélpsatser. Alla dessa &r teorem i
systemet TG. De dr sammanfattade nedan. Bevisen lamnas till ldsaren.
Lemma 1 (L1) O[BvC]L—O—(BvC)

Lemma 2 (L2) O—=(BvC)—O((AvB)<(AvC))

Lemma 3 (L3) O—(BvC)—0O-C

Lemma 4 (L4) O0-C—O[AvC]-C

Lemma 6 (L6) O[AvBVC](AvBvC)

Lemma 7 (L7) (O[AvBvC](AvBvC)AO[AVvBVvC]-B)—>O[AVvBvVC](Av
0

Lemma 8 (L8) (O[AVBVC](AVC)AP[AVBVC]T)>P[AVBVC](AVvC)
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Lemma 9 (L9) P[AVBVC](AvC)— (O[AVvBVC](AvC)—»—-C)—>O[(AVB
vCO)A(AVC)]-C)

Lemma 10 (L10) O[AvBvVC]-C—O[AVBVC](AvC)——-C)

Lemma 11 (L11) O(((AvBVC)A(AVC)) <> (AVv())

Lemma 12 (L12) (P[AVB]TAO[AVB]-B)—P[AVBJA

(1) ~((P[AVB]TAO[AVB]-B)— ((O[BvC]LvP[BvC]B)— (P[AVC]T A
O[AvC]—C))), 0
(2) P[AVB]TAO[AVB]—=B, 0 [1, —=—]
(3) =((O[BVvC]LvP[BvC]B)—
(P[AvC]TAO[AVC]-C)), 0 [1, =—>]
(4) O[BvC]LVP[BVC]B, 0 [3, =]
(5) ~(P[AvC]TAO[AVC]-C), 0 [3, =]
(6) PIAVBIT, 0 [2, A]
(7) O[AVB]=B, 0 [2, A]
4

N
(7) O[BVC]L, 0 [4, V] (8) P[BVC]B, 0 [4, V]
(9) O~(BvC), 0 [7, L1 etc] (10) O[AVBVC]-C, 0 [7, 8, GA, G4 etc]
(11) O~(BvC)— (12) O[AVBvC]-B, 0 [7, GA, G3 etc]
O((AVB)< (AvC)), 0 [GA] (13) O[AVBvC](AvBvC), 0 [GA]
(14) O((AVB) < (AvC)), 0 (15) O[AVBVC](AvC), 0 [12,13,L7etc]

(16) P[AVC]T, 0 [6, 14, DR3]  (17) PIAVBVC]T, 0 [GA, G5, 8 etc]
(18) O—~(BvC)—0—C, 0 [GA] (19) PIAVBVC](AvC), 0 [GA, 15, 17]
(20) O—C, 0 [9, 18, MP] (21) P[AVBVC](AvC)—
(22) O-C—O[AvC]—C, 0 [GA] (O[AvBvC](AvC)——C)
(23) O[AvC]-C, 020,22, MP] —O[(AvBvC)A(AvC)]=C), 0 [GA]
v N (24) O[AvBvC]-C—
25) (26) O[AVBvVC]((AvC)——C), 0 [GA]
—P[AVC]T,0 —O[AvC]—=C,0 (27) O[AVBVC]((AvC)——C), 0
(28) * [16,25] (29) *[23,26]  (30) (O[AvBvC](AvC)——C)—
O[(AVBVC)A(AVC)]-C), 019, 21]
(31) O[(AVBVC)A(AvC)]-C, 0 [27, 30]
(32) O(((AVBVO)A(AVC)) < (AVC)), 0
(33) O[AvC]—C, 0 [31, 32, DR1]
(34) PIAVB]A, 0 [GA, 6, 7, L12 etc]
(35) PIAVC]T, 0 [GA, 34, G6 etc]
"4 N
(36) =P[AVC]T, 0 (37)—O[AvC]—C, 0
(38) * [35, 36] (39) * [33, 37]

Nod (9) foljer fran nod (7) med hjilp av regeln Global Assumption, Lemma 1
etc. Nod (11) fas fran Global Assumption, (11) = Lemma 2. Nod (13) &r
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héarledbar med hjidlp av Global Assumption, (13) = Lemma 6. Notera att
Lemma 6 ar en instans av O[A]A. Nod (15) foljer fran nod (12) och nod (13)
med hjilp av Global Assumption, Lemma 7 etc. Nod (18) fas fran Global
Assumption, (18) = Lemma 3. Nod (22) foljer med hjilp av Global
Assumption, (22) = Lemma 4. Nod (25) och nod (26) &r hirledbara fran nod
(5) med hjélp av (—A). Nod (19) foljer fran nod (15) och nod (17) med hjilp
av Global Assumption, Lemma 8 etc. Nod (21) fas fran Global Assumption,
(21) = Lemma 9. Notera att (21) &r en instans av P[A]B — (O[A](B—C) —
O[A AB]C). Nod (27) foljer fran nod (10) och nod (24) med hjalp av Modus
Ponens (MP). Nod (32) ar hérledbar fran Global Assumption, (32) = Lemma
11. Nod (36) och nod (37) foljer fran nod (5) med hjélp av (—=A). Och nod
(34) foljer fran nod (6) och nod (7) med hjilp av Global Assumption, Lemma
12 etc.

Vi dr nu fardiga med vart bevis: alla satser i Danielssons, Hanssons, van
Fraassens, Lewis, von Kutscheras och Aqvists system som vi har nimnt ovan
ar teorem i tablasystemet TG!
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