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C om ing to Ł ódź  we have had a friendly discussion in (lie train . Im agine 
th a t there was a little green logician in the o u r c om partm en t too . w ho w rote  
dow n any th ing  we said. So he p ro toco led  e.g. m y assertion  ..T o com e to Łódź. 
the tra in  will go th rough  K unow ice”  as well as the opposite  op in ion , nam ely 
..Y ou m ust be stupid! By no m eans it will take that ro u te" . As the little green 
m an was a logician, he feels uncom fortab le : on  his sheet he w rote  dow n 
a sentence H together with its negation  non 1-І. In tw o-valued extensional logic 
one o f  them  m ust be false. W hence, accord ing  to the classical law  ex  falsa 
(juotllihci any th ing  follows from  H o r from  non H. T herefore  the little green 
logician decided to stop  p ro loco lling  the fu rther discussion because o f  its 
absurdity .

W as he right to do so'.’ Perhaps not. The quarre l ab o u t the rou te  produced 
an  inconsistent situa tion  in w hich opposite  claim s were u ttered , though  it did 
not result in a so called overfilled s itua tion  (tha t m eans in a situa tion  in which 
any u ttered  sentence w ould be accepted as true). T he  behav io r o f all 
partic ipan ts  in the discussion w as no tw ith stand ing  (m ore o r less) ra tional: we 
w ould be very surprised indeed if  a fte r th a t any  o f  us w ould claim  e.g. that 
bo th  u ttered  sentences are true o r tha t K unow ice is the very sam e tow n as 
Łódź.

In m y opin ion , logic should  - at least to  som e extent hand le  w ith com plex 
argum en ta tions  o f  ra tional speakers. Logic should  form alize ap p ro p ria te  
fragm ents o f  na tu ra l language (e.g. the language o f  em pirical theories) and 
investigate the form al co u n te rp a rts  thus ob ta ined  ra th e r than  e labora te  
sophisticated  regulations ab o u t how to use o u r language „co rrectly " .

N atu ra lly , it is no t easy to specify, w hat is a ra tiona l speaker o r m ore 
general: w hat kinds o f  na tu ra l language texts a re  su itab le  fo r logical
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investigation. But never m ind, for the m om ent we ju s t suppose that som e o f 
them  are  in fact inconsistent.

There are several a ttem p ts  to  form alize inconsistent s ituations, that m eans 
to construct logical calculi which su p p o rt inferences from  inconsistent sets o f 
prem ises.

O ne o f  those calculi, the system АЬ o f  so called ..discussive logic", was 
in troduced  by S tanislaw  Jaśk o w sk i1. He noted  a d istinction  between two 
properties  o f  a logical calculus, which a re  usually no t discerned w ithin classical 
logic:

Def. 1: A calculus (FO R , C n) is called inconsistent, iff for som e H є  FO R: 
H e  C n (0 )  & ,H  є C n (0 ).

Def. 2: A  calculus (F O R , Cn) is called overfilled (o r trivial) iff 
C n (0 )  =  FO R .

Jaskow ski's  aim  was the construction  o f a sentential calculus which meets 
three conditions: 1) when applied to inconsistent system s it would no t always 
entail their triviality, 2) it would be rich enough  to  enable practical inference,
3) it w ould have an  in tuitive justification .

Theories w hich a rc  inconsistent bu t no t trivial arc called ..paraconsis ten t"  
(the nam e was p roposed by M iró  Q uesada, it m eans ..beyond the consisten t").

O ne can say th a t Jaśkow ski no t only  constructed  the first form al 
p araconsisten t system in history  bu t th a t he m ade available the ineta lheorelieal 
b ackground  to  handle the phenom enon  „paraconsistcncy” form ally.

T he po in t o f  his construction  is this: to  accept a sentence m eans to  claim  its 
validity , bu t w ith hidden restrictions: „som eone o f the partic ipan ts  (in the 
discussion) claim s th a t H is tru e” o r ,.H  is true, provided th a t the term s are 
used according  to som e o f the adm issible m ean ings" o r som ething like that. 
Instead  o f  the usual ,,H is true*· we have henceforth  ,,it is possibly true th a t H " 
with reference to som e concept o f  possibility.

Jaśkow ski decided (not very fo rtunately , perhaps) to take the Lewis system 
S5  as m odal basis o f his construction .

Very roughly , his original defin ition  can be restated  as follows: let F O R j be 
the set o f  all form ulas bu ilt up from  a denum erab le  set o f  p ropositional 
variables by m eans o f  som e boo lean  com plete set o f  functo rs  and  tw o 
add itiona l tw o-argum ent „discussive” connectives: discussive con juction  &tj 
and  discussive im plication  » j. N ext, let / be a transla tion  from  F O R j in to  the 
m odal language, ľ leaves p ropositiona l variables unchanged  as well as all

1 S. J  a š k o  w  s k i. R achunek zdań  dla system ó w  dedukcy jnych  sprzecznych , „ S tu d ia  Societatis  
S c ien tia ru m  T o ru n e n s is”  1948. sec. A . n r  5. p . 5 7 -77 .
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boolean  connectives. F o r M  beeing the .S’5-possi bílily we set: 
ř(H  &d G ) =  dr t(H ) & M /(G ) and  t(H  » d G ) =  dr M ;(H )  » t(G ). 
(D o n 't w orry  ab o u t the m o tiva tion  o f  th a t som ew hat strange „ inc lined” 
functors, o th e r defin itions are possible.) N ow  we are  able to  define:

D2 = d ľ  {H є  F O R d: M t(H ) є  S5}.

Jaskow sk i’s idea can  be generalized in to  several d irections: it is possible to 
use a large class o f  m odal system s, am ong  them  even non -no rm al calculi, to 
ob ta in  in teresting  discussive system s. F u rth er, it seem s m ore n a tu ra l to take  in 
discussive logic as a logical calculus (i.e. a consequence opera tion  in a form al 
language) ra th e r th an  as a  set o f form ulas. F o r each m odal logic 5  con ta in ing  
S3  in Parakonsistenz in schwachen M oilalkalkülen  we explained a consequence 
opera tion  C ns in the discussive language F O R d and  gave a  direct sem antical 
charac te riza tion  fo r the  system s Ds thus ob ta in ed 2.

F ac t l : 'C n S3(0 )  =  D2
Fact 2: V 5  V X £  F O R d V H , F  є  F O R d: H  »dF  є  C n s (X )< = >  

F  є  C ns (X u  {H})

U sually  we in te rp re t the fact, th a t the deduction  theorem  ho lds in a system 
as a  p roperty  o f  the regarded im plication. B ut now  we go the o th e r w ay round: 
we a lready  know , th a t the discussive im plication  posesses a lo t o f  p ro 
perties expected o f  a discussive inference. By deduction  theorem  they  are 
induced to  the consequence re la tion . M oreover, the  original system  D2 o f  
Jaśkow ski belongs to  the class o f  system s Ds ob ta ined  in the  above 
construction .

T herefore  we call Ds the class o f  discussive Jaśkow ski system s. Each o f 
them  generates a class o f  higher-degree discussive system s. Surprising  enough: 
for no rm al S the  w hole m anifo ld  collapses in to  D 2. Som e fu rther p roperties  o f 
the non -no rm al based system s are p resented  in P anikonsisten: in schwachen  
M  odalkalkiilen1.

A constitu tive  p ro p erty  o f all Jaśkow ski system s is the rejection o f  
A djunction: none o f  the  system s accept the rule H , G  Hd H  & G . T his is 
essential fo r those system s. V ery weak assum ptions a b o u t the underly ing  
m odal system  allow  to  prove b o th  the law o f  excluded con trad ic tion  (H 
& - H )  and  C onjunctive  Spread H & -  H  »d G . T herefo re  A djunction  w ould 
lead from  inconsistency to  triv iality  and  shou ld  be ruled o u t consequently .

2 M . U r c h s ,  P a ra ko n sis ien : in schw achen A ioda lka/kiilen . K o n s ta n z e r  B erich te  L ogik  an d  
W issen sc h afts th eo rie  N r . IL  1990,

3 Ibid.
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But w orse luck, the superin tenden t o f  paraconsisten t logic disagrees: 
..G iven a choice o f  rejecting one o r o th e r o f  A djunction  and  C onjunctive 
Spread to  avoid paradoxes and  ca tas tro p h ic  spread  from  an  inconsistency, the 
rejection o f  A djunction  is the w rong  choice”4. Priest offers several serious 
objections to Jaskow ski's  construction .

In his op in ion the discussive consequence opera tion  is too  strong, it is only 
..ha lf-hearted ly” paraconsisten t (because o f  accepting  the e x  contradictione 
qnodlibet principle) and  therefore ..to ta lly  unsuitab le  as the underlying logic o f 
naive set theory  [...] (and) o f naive sem antics” 5.

T ha t seems not very dam aging to  discussive logic, because the Jaśkow ski 
system s share  this peculiarity  with a lot o f  hono u rab le  logical calculi.

How ever, the second argum ent looks really dangerous lo r the 
non-adjunctive  app roach  to paraconsistency: ..The o th e r side o f  this objection 
to discursive logical consequence is that it is too  weak. T o  be exact, let Σ be 
a non-null set o f  zero degree form ulas and  let A be a first degree form ula. Then 
if Σ  |= (i A there is som e В є  Σ  such th a t {B j |= а  А. Т о  see this, suppose for 
m in c tio  th a t there is no B e  Σ  such th a t jB] |= j  A. T hen for every В we can 
find a m odel A/B such th a t, for som e w orld w in М ц. В is true  in w. whilst for 
no w orld w. A is true  in w. Let M  be the collection o f  all the w orlds in every 
Λ/β. T hen M  is counter-m odel to Σ  j=a A ”".

W henever it is possible to  deduce A from  a set Σ  o f  prem ises. A can be 
ob ta ined  from  one single elem ent o f  Σ. In such a system . Priest concludes, 
no th ing  new will be gained by com bina tion  o f in fo rm ations o r know ledge 
bases o f tw o o r m ore partic ipan ts  in a discussion. ..This shows, tha t as a logic 
for draw ing inferences in real life situa tions, discursive logic is useless” . A nd: 
..the non-adjunctive  app roach  to  paraconsistency  should  be dism issed” 7.

Priest second argum ent looks qu ite  obvious but unfo rtunately , it is not 
true: the s truc tu re  M  p resented above m ay be inconsistent, i.e. in general it is 
no t a m odel. Perhaps, the  following exam ple will suffies.

E x a m p l e :  F o r any  H . F  є  F O R j:
H. F  »(t“tF) but neither Η » d ^ F )  n o r F И л ( Н  » j- iF ) .
T o  com e back to  the first a rgum ent, for o th e r reason it is not really 

convincing too. First o f  all, the discussive system s respect the discussive 
A djunction:

H . G  t= H  G .

4 G . P r i e s t .  P.  R o u t  l e y .  ľ i i s l  H istorica l In troduction: A P relim inary I  f i s to n  o f  
P araconsisten t ancf D ialelftic Approaches, (in:] P araconsistent Logic . Essays on the Inconsisten t. 
M ü n ch e n  1989. p. 48.

5 G . P r i e s t .  R.  R o u t  l e y .  S y s te m s  o f P araconsisten t Logic , [in:] P araconsistent Logic ....
p. 160.

6 Ibid., p . 161.
7 Ibid., p . 162.
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This is not dangerous at ail because o f  H & j- iH  ff G . A nd second, it seems 
to m e th a t tru th -func tiona l A djunction  is not a t all so n a tu ra l as it seems at the 
first insigth. Im agine once m ore the quarre l in the tra in . It is qu ite  norm al in 
any discussion and  ra llie r harm less from  logical poin t o f view, if there arc 
claim ed opposite  sentences. But if som ebody would claim  the con junction  o f 
two opposite  sentences sim ultaneously, he would allow  a deep insigth in his 
intellectual capacities. P erhaps any  such speaker should  be excluded from  
ra tional discussion. Ruling ou t the tru th func lional A djunction  seems perfectly 
in keeping with the in tu itions underly ing  Jaskow ski's  construction . In o ther 
words: there a rc  s ituations in which ra tional speakers m ain ta in  opposite  
em pirical facts. Such s ituations should be considered  by form al logic. It is 
possible to m odelize them  within paraconsisten t logic. Hence it is highly 
entitcled indeed to call in question  the universal validity o f  the classical 
principle ex  fa tso  quodlibel.

I d o n 't know w hether D uns Scotus really wished to  express the p roperty  
I have in m ind. But anyhow , it seem s no t to be w orth less to d istinguish 
intplicalional overfillness. i.e.

H » (-.H » F)

from  its conjunctive version H & -iH )> F. T he hist one coincides undoubted ly  
with the e.v contradictione quodlibet principle. H ence it m akes sense to indentify 
the la ir o f  iniplicalional overfillness w ith the ex  fa tso  qttodlihet principle.

In spite o f  the p a rt o f the e x  fa tso  quod/ihet it is quite  a n o th e r th ing  with 
the second principle ex  contradictione qttodlihet. I perfectly  agree with 
Lukasiew icz's conviction (shared by Jaśkow ski too): the law o f  excluded  
contradiction  seems to be the keystone o f  any  ra tiona l a rgum en ta tion , it is by 
all m eans the c riterion  fo r ra tionality . In my opin ion  it is exactly there -  in the 
realm  o f  p araconsisten t logic w here passes the borderline  between the serious 
investigations o f non-classical logics and  m ysticism. Logical system s, which 
violate the first principle m ay be interesting. System s vio lating  the second one 
deserve all o u r suspicion.

H aving in m ind the enorm ous m ethodological pow er o f  the ex  contradic
tione quodlibet principle, as it was dem onstra ted  in Lukasiew icz 's essay8, wve 
define:

Def. 3: A  system  (F O R . C n) is called (methodological) powerful iff 
C n (i)  =  FO R . (A s usual, L denotes the lalsum .)

I’araconsistensists in troduced  the im pressive and  crafty  no tion  o f  an 
explosive system: logical system s are  e ither paraconsisten t o r explosive. If  you

s J. L u k a s i e w i c z .  О  zasadzie sp rzecznośc i u A rysto te lesa , P W N . W a rsza w a 1987: com p. 
J a ś k o w s k i .  R achunek zdaň...
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th ink o f an deductive system  as o f a vehicle (e.g. a m o to r bike o r a space 
shuttle) which brings you from  prem ises to conclusions, then it w ould  be 
calm ing to  know  th a t it is no t explosive. O n the o ther hand , to  be a good space 
shuttle , it is not enough to  be non-explosive: it should  be pow erful as well. 
N ow , we are able to  present Jaskow ski’s discussive calculus as the first 
non-explosive, bu t pow erfu l system  o f  paraconsisten t logic.

Igor U rbas  observed, th a t som e system s (e.g. Johanssons  m inim al calculus 
o r som e o f  A rru d a 's  set theoretical systems) fulfil the form al c riterion  o f 
paraconsistency. though  they are very close to beeing explosive. T herefore  he 
m akes use o f  a m odified concep t o f „stric t paraconsistency” 0 to find o u t the 
system s paraconsisten t in spirit, n o t m erely form al. H e a rg u es10, th a t (except in 
the case o f  conclusions which are theorem s) strictly  paraconsisten t inferences 
from  c o n trad ic to ry  prem ises satisfy the relevant requirem ent o f  shared  
variables. H ow ever, it is n o t hard  to  prove:

Fac t 3: N o  Ds fulfils th a t requirem ent.

W hence the Jaśkow ski discussive system s w ould be ruled o u t from  
paraconsisten t logic in the stric t sense. Jaskow ski’s D i  is surely no t perfect. 
N evertheless, if  som e c rite rion  excludes n o t only D?. bu t the w hole fam ily o f  
Jaskow ski’s discussive system s sim ply because they v iolate tru th -func tiona l 
A djunction , th an  the c riterion  should  be tried very carefully. So we have to 
conclude, th a t e ither U rbas  con junctu re  is w rong, o r  the  concep t o f  strict 
paraconsistency is m isleading. But perhaps, truly paraconsistensists can defend 
both.

In s titu te  o f  L ogic an d  T h e o ry  o f  Science 
L eipzig  U n iv ers ity  

G e rm an y

M a x  Urchs

O  „ M O C N Y C H "  L O G IK A C H  P A R A K O N S Y S T E N T N Y C H

W  p racy  p re zen to w a n e  są n ie k tó re  w ynik i do ty czące  w p ro w ad z o n e j, w  jed n e j z p o p rz ed n ich  
p ra c  a u to ra , k lasy tzw . d y skusy jnych  system ów  Jaśk o w sk ie g o . W  szczególności zw raca  się uw agę 
na p a ra k o n sy s te n tn o ść  ow ych system ów , b ra k  reguły  d o łąc zan ia  praw dziw ośc iow ej k o n iu n k cji 
o ra z  resp ek to w an ie  reguły  d o łąc zan ia  tzw . k o n iu n k c ji dyskusy jnej w k ażd y m  z  tych  system ów . 
Ja k o  specja lne system y p a ra k o n sy s te n tn e  s ta n o w ią  o n e  p u n k t w yjścia d o  dyskusji n ad  pew nym i 
w łasnościam i log ik  p a ra k o n sy s te n tn y c h . A u to r  p o d d a je  k ry ty ce  s tan o w isk o  P ries la  n a  tem at roli 
d o łąc zan ia  k o n iu n k c ji d la  logik p a ra k o n sy s te n tn y c h  o ra z  sensow ność  pojęć ścisłej p a rak o n sy s ten - 
cji.

9 D . B a  t e  n s, P araconsisten t E xie n sio n a / P ropositional Logic . . .L o g iq u e  e t A n a ly se "  1980. 
N o . 9 0 -9 1 . p. 195-234.

10 I. U r b a s ,  P araconsistency. ..S tu d ies  in Sovie t T h o u g h "  1990. N o . 39. p . 343-354.


