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Leo Apostel on Dialectical Logic

Diderik Batens

1. To wrile the present paper, even to start wriling it, has not been an easy 
task. I have learnt to appreciale Leo Apostel as a very slimulating teacher, 
as an cxtremcly important and inspiring philosophcr, and as a dcep and com­
plex htiman bcing, whom I have the privilege to considcr as a friend. It is 
difTicnll for me to wrile on an aspect of his philosophy. First of all, bccausc 
I am afraid that I will fail and come up wilh too superficial a story. But there 
is a sccond rcason. I shall criticizc his views, in part by referring to some of 
my own work. However, on reading Leo Apostel’s older work, I have been 
constantly amazed by the ex tent to which I am influenced by him. So, I fear 
that I shall be crilicizing him by relying on ideas that are his own.

Irrespcclive of any personal feelings, Aposlel’s philosophy is difficult to 
write about. He is not a philosophcr of a few ideas or of a few theories. He 
lakesphilosophy extremelyserious. Hcbelieves that all major philosophers, 
even thosebelonging to schools which he opposes, were dealing wilh deep 
and important problcms. He is typically a Continental Europcan philosophcr 
in Uial he éschcws mere philosophical spccialization, considers philosophy 
as inlimately connected with the human condition, and feels the nced to lakc 
a stand on everything that affects this condition and to communicate his 
views to fellow human beings, whether philosophers or not. At the same 
time, however, he is dceply convinccd that the solulion of any philosophi­
cal problem presupposes thatone takes into account an extremely exlcnsive 
bodyofknowlcdgc providcdbylhcdiffcrcnlscienccs.includingmathcmali- 
cal theories. Finally, he is dceply convinced, and was so even before bcing 
a student of Rudolf Carnap, that clarity of expression and cxaclncss are cs- 
scntial to any philosophical discussion.

All this might suggest that Apostel’s programme is very demanding from a 
mclhodological poinl of view, bul it is even more demanding, and moreover 
complex and cnormous, wilh respect to content. There are few domains in 
human knowlcdge which Apostel has not feit the nced to sludy, and his work 
covers the wholc domain of logic and cpistemology - from dccision theory 
to cmpirical cpistemology, from the foundations of malhcmalics to the fouit-
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dations of the social Sciences - and much more besides, bolh wiüiin philos­
ophy (e.g., elhics) and outside philosophy (e.g., cogniti ve psychology). He 
has done work in all these ficlds, not bccausc he considers himself to have 
original ideas about all of Ihcm, but bccausc hc is convinccd that none of 
them can be dealt wilh separately; and by working in all thosc ficlds hc 
indeed comc up with original and important ideas, opened fundamcnlally 
new perspectives and look or indicated decisive steps towards the solulion 
of central philosophical problcms. On the other hand, his work suffers to 
some extent from the huge mclhodological and malcrial complcxity of his 
programme and from the extensiveness of his outlook. In most of his papers 
he did not reach well-slruclured theories in final formulalion. Sccing so 
many sensible allemalives, so many unsolved problcms, and so many rele­
vant aspects, he presumably is discouraged to stick to the aniculation of one 
single theory. It is quite clcar that the theories his programme aims al, can- 
not be arrived at by one single person. In this sense Apostel’s extremely 
slimulating work is at the same time frustrating. Wilh him one might hope 
that the battle foran interdisciplinary approach in philosophy (by teams of 
open-minded specialists) will be won, and in this sense hope for a beller fu- 
lure. With respect to one’s individual work, however, the juslificalion of 
one’s enthousiasm is bound to be somewhat meagre.

The domain of problcms most central to Leo Apostel’s philosophy concerns 
concrete human actions. His (very open-minded) nominalist allitudcdcrivcs 
from it, and not the other way around. His stress on concrete actions has 
clearly an anthropological basis. All philosophy is about üic world or, more 
specifically, about the concrete subsystems of the world which humans are. 
Leo Apostel sees human beings as characlerized essentially by actions, 
whereas the .world, in so far as it is accessible to us, is only accessible 
through actions. I employ the confusing term ’essenlially’ to indicate that, 
according to Apostel, the fact that humans are acting beings is nol merely 
a very important property of them. Rather, he seems convinced that any im­
portant property of humans concerns the fact that they perform spccific ac­
tions in specific ways. Aclion is even the essential clue to our mental 
processes. The laUcr are actions themsclves in the sense that wc transform 
our own mental States by them; but at the same time they are li nked to other 
(usually "extemal") actions which they direct, to which they commit, which 
they cause, etc. Apart from being fundamenlal for humans and their rela­
tions to the world, actions are also objects of concrete and cmpirical sludy. 
Whence philosophy, because it is centered on human aclion, depends basi-
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cally on empirical Sciences. This fundamental rcjection ol philosophia per­
ennis, lypical for llic more advanccd offsprings of the anli-dogmalic iradi- 
lion, is at the samc time a powerful intellcclual, viz. hypothcsis-gcnerating, 
dcvice and a powerful idcological and motivational factor. The latter com- 
binaiion too is lypical for Apostel.

As the reader might easily undcrrale the impact of the aciion- thcorctic ap- 
proach, I menlion, by way of an cxamplc, Leo Apostcl’s criticism of pre- 
sent-day logic and mathcmalics. Both disciplines underwent an extremely 
succcssfuldcvelopmentas faras abstract, theoretical matlcrsareconcemed. 
Howcvcr, the sludy of the concrete chains of aelions, the rcsult of which we 
call proofS, is scvcrcly ncglcctcd. (Even dccision procedures are handled in 
an abstract way, c.g. in terms of such abstract and theoretical entities as 
Turing machines). Even more negleclcd is the link of mathematics to such 
clcmcntary things as counting, and also (apart from a few recent contribu- 
tions) the sludy of such concrete activities as (mathematical) hypothesis 
gencration, although it is even essenlial for the "abstract" mathematician. 
The impact of the action-theoretic approach to logic (derivabiiity, natural 
implication) is illustrated by the last pages of [4], which summarize some 
idcas of a large set of lecture notes Apostel wrote some fifteen years ago.

Thcre is One aspect of Leo Apostel’s action-theoretic approach which I did 
not even mention up to now. Actions not only characterize human beings 
basically; they are not only the basic means by which human beings ap­
proach the world (and, by the results of which they enrich their models of 
the world), but they are also the basic means available to humans to meta- 
phorically understand the world or, which comes to the same, to generale 
models Etboul it. The latter function of actions is illustrated in Apostel’s 
theory of tausalily, which is most extcnsivcly dealt with in (1], There (and 
I simplify draslically) the act of producing an object from certain materials 
and with the help of spccific Instruments, is taken as the basic model of 
causality, which at the samc time detcrmincs a criteriology.

In view of the struclure of the book for which this paper is mcant, I would 
likc to phrasc two queslions in this first scction. They are not spccific for 
the subject of this paper, and would confuse the struclure of the paper if I 
were to postpone them. Yel, they sccm too essenlial to be Icft out. The first 
problem concerns the status of epistcmology; the sccond concerns 
epislcmological realism.
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According to Apostel, epistcmology - and the samc obUtins for otlicr philo- 
sophical disciplines as wcll - is a scienlific discipline, not in the sense thal 
it would bc redueed to a mcrcly empirical and dcscriplivc levcl, bul in the 

. sense Üiat it has the task, starting form the synthesis of results of the empiri­
cal Sciences and within the frame providc by rcccntly dcvclopcd formal 
ihcorics, to answer philosophical queslions and to generale new problcms 
for theolher (empirical and formal) Sciences. In defining epistcmology thus. 
Apostel tries (i) to bridge the subject-objcct gap, which compcls most 
cpislcmologies to makc the rationality of knowlcdgc-acquisition transcen­
dent with respect to the known reality, and (ii) to deal with epislcmological 
queslions in their full philosophical significancc, unlikc the old psycholo- 
gism, certain currcnts in present-day sociology of Science, or olhcr ap- 
proaches which, reducing epistemological queslions to their dcscriplivc 
aspects, loose any hope for the justification of their answers as wcll as any 
possibility to avoid bare relalivism. Let me stress that I am in deep agrcc- 
ment with this view and these aims of Apostel. Yet, preciscly bccausc of 
my agreement, I think it important that Apostel should spell out in gencral 
the justificatory impact of factual and epistemologically evaluative state­
ments respectively. I would have no objection against some circularity in 
the justification; the concept of a healthy circle is well-known. It sccms to 
me, however, that, if I may exaggerate somewhat. Apostel implies the pri- 
orily of the epistemological over the factual in discussing onlological prob- 
lems, but lurns the priority around while dcaling with epistemological prob- 
lems. Given the importance of the matter and the promising charactcr of the 
approach proposed, my present difficult queslion, which obviously con­
cerns the Is-Ought relalion, seems ralher central.

My second queslion concerns realism. As long as I know Leo Apostel, he 
has been a realist, both at the onlological levcl and at the epistemological 
level. I shall not, of course, involve the whole recent dcbale on epislcmo­
logical realism here, but only point to a problem I belicve to affect Apos- 
id's views. Given the empirical and hypothetical status which Apostel at­
tachés to methodological theories, and to epistcmology in gencral, it is 
difficult to sec how such theories could guarantce the Irulh of our theories 
(including themselves), or could guarantce their Iruth-likcncss and their 
converging towdrds Irulh. We may sensibly intendsome theories as descrip- 
tions of reality, and we may believé that the problcms Üiese theories meel 
are caused by their parlial falsehood, but how could we justify epislcmo­
logical realism as an empirical hypothesis if we take into account the aelual
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hislory of the Sciences and the absence of a non-empirical mcthodology? I 
trust that Apostcl’s rcalism is more sophisticated than the more naive brand, 
bul I fail to sec as yet how it overcomcs Üie aforementioned.

2. In this seclion I shall bricfly considcr Apostel’s work on dialcclics out- 
side the domain of logic. Two distinct domains are involved: on the onc 
hand, the domain that is directly relalcd to human consciousncss: bclief-sys- 
tems, prefcrcnccs, aelions, etc.; and on the olhcr hand, the olhcr hand, the 
other aspects of reality (cf. the so- called dialcclics of nature). I shall start 
with the latler.

Only a short passage of [2], Leo Apostcl’s most recent paper on dialcclics, 
concerns the dialcclics of nature. The passage in mainly a summary of somc 
theses from Milton Fisk’s Dialectics and Ontology. Apostel considcrs 
Fisk’s tfeatmenl of the problem extrcmely important, bul time and space 
prevent him from offering a personal rejoinder.

[3], an older paper, is concerned explicitly the dialcclics of nature and the 
rcsulting dialcclics in the Sciences. One of the aims of this paper is to de- 
monstrate that dialeclical processes may be dcscribed by means developcd 
wilhin the tradition of Western Science, viz. cybernetics, information theory, 
game theory, and even thermodynamics. In doing so, Apostel shows thaldi- 
alectical processes should for this very reason be considered as scrious and 
rcspcctable by scientists and philosophers from the analytic tradition; 
viewed under this angle, dialectica! processes are not merely intelligible, 
but actually occur.

With respect to the dialectics of bclicf-systems, preference- Systems, etc. 
Apostel follows basically the same strategy: hc shows Üial the basic charac- 
leristics of dialectics, as describcd by Hegcl, may be formulalcd wilhin the 
analytic tradition. The status of aelions is somewhat special in this respect, 
on theone hand forreasonsl explained in thefirstscction.on the other hand 
because aelions do not merely pertain to human beings but to the specific 
"concrete rclation" between human beings and the world in gencral. In a 
sense, the dialcclics in aelions is threefold: human bclicfs, goals and 
deliberations behave dialcctically; actions in the sense of purposeful 
changes to the world behave dialcctically; and the World ilself behaves di- 
aleclically. The specific case of human aelion is studied exlcnsively in, 
whcrcas the gencral problem of dialectics within the human sphere is
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studied in.

It seems to me that the analysis in is pushed furlhcr than in the papers to 
which I referred up to now. Let us considcr the specific case of "inlcllcctuai 
contradictions"; i.e. contradictions in knowledge-syslcms and bclicf-sys­
tems. Summarizing heavily, I may render Leo Apostel’s claims as follows. 
(i) All belief Systems are inconsistent at any time, in that inconsislencics 
may be derived from the set of statements believed by some (rational) pcr- 
son at some time. (ii) Some of these inconsislencics are nccessary. The ar­
gument is that, on the one hand, as Hintikka has shown in Knowledge and 
Belief, no one can reasonably defend to have conclusive reasons to defend 
p, unless he also defends to have conclusive reasons to defend this, but, on 
the other hand, in view of, e.g., the numerous mislakes that appear from the 
history of Science, any person should realize that he or she has no conclu­
sive reasons for his or her knowledge; hence, at least for some p, both KaKap 
and -KaKap. (iii) The "direction" in which the system - in our case, the 
belief-system - is changed depends on the specificity of the inconsislcncy. 
With respect to "intellectual contradictions" this condition is guaranteed by 
the fact that the person who faces the inconsislcncy, will try to save as much 
as possible from the previous set of beliefs. The reader will have noticed 
that (ii) and (iii) are absolulely nccessary to convincc any adherent of 
Hegelian dialectics that the process describcd is indeed dialectica!.

Before the discussion of the aforementioned statements is begun, it should 
be emphasized that Leo Apostel rejects explicitly the current reliance on di­
alectics that is found both with obscurantists of al! sorts and with wcll-mcan- 
ing but confused Progressive social workers. as wcll as contain severe rc- 
jectionsof and attackson defensive moves in termsof unanalyzcd dialectics. 
It seems to me that the people attacked here might be attackcd on two ac­
counts; they do not take dialectics seriously enough, or they fail to meet the 
criteria imposed by the present state of the art; the latter refer both to con- 
temporary requiremenls of clarily of expression as well as to requirements 
related to content,x.g., to take account of contemporary rcsulls of relevant 
domains. (Herbert Marcuse’s wcll-known "dialeclical" criliquc of "contem­
porary Science” fails espccially in the latter respect). I shall soon comc to 
some queslions related to taking dialectics seriously.

Let us return to the aforementioned analysis of "inlcllcctuai contradictions". 
I cannot sce any reason to question (i); the aelual inconsislcncy of belief-
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Systems seems inescapable in view of the mulliplicity of domains covered 
by such systems, the fact that changes to such Systems occur locally, and 
the fact that such changes are very frequent. Incidentally, the occurrence of 
inconsistent scientific theories and of inconsistent sets of such theories has 
rcccntly been documented by hislorical studies.

I am less confident of the impact of the argument in (ii). The argument it- 
self is quite all right, and the necessity of inconsistencies follows within a 
globalistic framework, but I doubt whether such framework is correct. In 
[5] I dcfcnded a rathcr radical approach to meaning and belief (and, impli- 
cilly, to knowledge, but I was not interested thcre in the specificity of knowl- 
cdgc with respect to belief). Within this approach it seems clcar i\\z\.KaKap 
and -KaKap, as conslrued before, belong to dislinct contexts. By a context 
I roughly rtiean a "communication situalion", centering around some prob- 
lem and in which a set of statements is taken as beyond discussion. (As i 
cannol elaborate on the matter here, I beg the reader to believe that the fol- 
lowing vague statements are capable of bcing formulaled in an exact way). 
Lel us accept that Hintikka is right in taking Kap 3 KaKap to bc a theorem 
for tbe rcasons stated before. The conclusive reason to hold Kap, depend on 
the context in which one holds Kap; in olher words, they depend on the pur- 
pose Kap has to serve in this context, on the conscquences which holding 
Kap with respect to a specific problem to be solved. E.g., wherep is some 
law of nature, an cnginccr may defend that he has conclusive reasons to hold 
Kap with respect to a context in which he appliesp in, say, planning a bridge, 
and a phySicist may do the same with respect to a context in which he needs 
to rcply on p in order to set up an experiment. This, however, does by no 
means entail that either of them should defend to have conclusive reasons 
to hold Kap in the foundalional sense in which Descartes thought he could 
hold his cogito. The matter is even more transparent with respect to the "nec- 
cssary incönsislcncy" Kap and -Kap. In so far as the argument far-KaKap 
is conclusive - and 1 am convinced that is is - il follows (in view of the 
theorem Kap 3 KaKap) that -Kap. Again, it seems prefcrable to me to say 
that we do not know p in the sense that we cannot defend tó have an abso­
lute foundation forp, but that we may nevertheless have conclusive reasons 
to hold p with respect to some contexts. The reason for this prefercnce is 
not that I wish to talk inconsistencies away, but rather that I am convinced 
that thcre is a real diffcrcnce in this respect conceming Kap and -Kap. Lest 
the reader believe that the distinclion is ad hoe, I refer him to for complctely 
independent arguments to introducé dislinct contexts. Incidentally, I also
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offer an argument there which, under the present presuppositions, may be 
reconstructed to the effect that, for somep, Kap and Ka~p, again with re­
spect to different contexts.

I now turn to (iii): the way in which the specificity of the incönsislcncy dc- 
termines the dircclion of the changc. This ispar excellcnce the aspect of di- 
alectics I always found either obscure or false, and, I must confess, Leo 
Apostel’s analysis does not help me out. His poinl is that the person who 
faces an inconsistency will try to save as much as possiblc from the previous 
set of bcliefs. As I have a bit more information about scientific changc than 
about change to belief-systems, I shall mainly refer to the formcr (I realize, 
though, that a negative conclusion pertaining to the formcr necd not entail 
a negative conclusion as to the lalter).

Let me first state up to which point I understand the claim and agree with 
it. Problems are localized; they are attributed to specific domains; whenever 
we try to solve a problem, we question only part of our bclief-system, and 
keep considering the rest as provisionally beyond doubt. Thcre is, of course, 
the riddle of Quine’s (and Kuhn’s) holism, but in [6] Larry Laudan presents 
an analysis of scientific problems that enables us to get beyond holism in 
some cases and to some extern (see e.g., his distinclion between unsolved 
problems and anomalies), and chapter 4 of [7] bears the picturcsque tilJc 
"Dissecting the Holist Picture of Scientific Change". So, Iet us maximally 
concede to Apostel and suppose that only one single theory T is under strain, 
whereas all (previously accepted) theories about olher domains are beyond 
discussion. Morcover, depending on the state of the rcscarch-lradilion (and 
on some olher factors which are not loo wcll arliculalcd in the prcscnl-day 
litcraturc) several parts of T itself (and perhaps of some rcjcctcd compcti- 
tors of T) are more or less beyond discussion. All thosc theories and paris 
of theories form conslraints on the solution of the problem under considcra- 
tion, viz. to find an altemative to T in which the inconsistency is lost. The 
heuristic guidance offered by such conslraints, and the way in which such 
conslraints may ralionally be violaled has been studied in recent litcraturc. 
I refer especially to Thomas Nickles’s main paper in his [8], to die rcfcr- 
ences given therein, and to olher papers in this bqok. Up to this point, I un­
derstand what is meant by (iii).

Does il follow from all this that a person who faces an inconsistent theory 
would try to rclain as much of this theory as hecan? By no means so, Pcoplc
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usually don’t and, moreover, shouldn’t do so. This is argued at length in [9], 
now rcworked as chapter 5 of. Consequenüy, I think we should reject even 
the final statement of (iii), which, as Leo Apostel explicitly States in, is only 
a vcry weak echo sAufhebmg. Of course, I did go a long way wilh
Apostel in the prcvious paragraph, but what I stated thcre concerning con- 
straints was stil! much weaker than Apostcl’s very weak echo: the dclcrmi- 
nation of IhoAufhebmg by the spccificity of the contradiction is lost, were 
it only because a large mulliplicity of ideas may be taken as the point of de- 
parlurc of the aufhcben-de Theorie, each of which might lead to giving up 
dislinct conslraints, and because thcre is no rcason to bclicve that the com- 
binalion fo some idea with some set of conslraints uniqucly detcrmines the 
final formulation of the tlicory. The fact llial diere is no hislorical documen- 
lation for such a mulliplicity of points of dcparlure is obviously the con- 
scquenceof the limited characlerof human imaginalion.nof of some inher­
ent dialcctical determination.

Bcforc ending this scclion I would like to formulatc some more gcneral 
questions about dialeclics. By answering them, il scems to me, Leo Apos­
tel would clarify his views. The questions concern the status of Hegel’s 
theory about dialeclics. Is this merely a source of inspiration, useful wilh 
respect to the articulation of theorics which might then be evaluated inde- 
pcndcnlly? Or is it more? And, if so, is Hegcl’s dialeclics - and I only mean 
the formal proporties, nol the fact that it is inlerlwinglcd wilh idcalism - a 
correct théory, which has perhaps to be reformulaled wilh respect to pre- 
sent-day slandards? Let me phrase the question in another way. Leo Apos­
tel shows, e.g., that some dialectica! processcs may be formulated in sys- 
lem-theoretic terms. Does this count as a confirmation for (part of) Hegel’s 
theory? Moreover, does the fact, that some processcs, that are describable 
in systcm-lhcoretic terms, are dialcctical, entail that Hegel’s theory provides 
us wilh information which is nol alrcady providcd by olhcr theorics? The 
same questions may be asked concerning Marx’s (or Marxian) dialeclics, 
in as far aS it is different from Hcgd’s.

3. A large part of 110] is devolcd to a formal sludy of Marx’s Das Kapital. 
As onc might expcct, Leo Apostel needs a vcry complex logical basis to 
perform this lask. This logical basis is not fully presented, bul is clcarly in- 
dicated by referring to existing logical systems and to the changcs that have 
to be induced to these. In doing so, Apostel makes il quile clcar how the 
logical basis has to be reconstructed, allhough i t is by no means obvious that
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such a unique reconstruction is possible, or that it will nol give risc to un- 
foreseen problems.

The basic idea is to combine Chisholm’s M-opcrator (intentional aelion) 
wilh von Wright’s operators T ("and next") and / ("inslcad”) in such a way 
that each of these may occur within the scope of any number of the olhcr 
operators or of itself. The resulting system is embedded in a second-order 
predicate logic (including propositional quantifiers). In order to fonnalize 
Marx’s Capital, (i) each of these elcments has to be transformed in such a 
way that it becomes paraconsistent, (ii) the result has to bc adapted to the 
effect that different actors may be referred to, and (iii) the result has to be 
combined in a rather "deep" way wilh a temporal logic. Again, a number of 
technical and philosophical problems will evolve when this programme is 
pursued, but it is quite obvious that it should nol be too difficult to work it 
out, because the clements, the way in which üiey nced to bc combined, and 
the required transformations are clearly slipulalcd.

Presupposing the aforementioned system, and employing ils language. 
Apostel actually formally expresses several central concepts and concep- 
tual relations from Capital. These include such esscntials as exchangc value 
and use value, labour, its force, dimensions, and relations to exchange value, 
etc. The main "contradiction" sludied is the one that obtains between use 
value and exchange value. Typically, the formal machincry cnablcs Apos­
tel to distinguish several "contradictions" and to characlcrize some of them 
as logical contradictions and others as oppositions between propertics that 
originate under dislinct respects.

I am rather incompetent about Capital, viz. fully incompetent, to darc for- 
mulate any appreciation about the accuracy of the formalization or of its 
clarifying, problem-generating and problem- solving character. Ncvcrlhe- 
less, I would like to stress that this enterprise of Aposlcl’s is important for 
two independent reasons. The first is that, given the complexity of Marx’s 
concepts and theory, the formalization of this theory at the logical Icvel (and 
not only on the malhematical level) is absolutely necessary to demonslrate 
that this theory may be rendered within a perspieuous and exact conceptual 
system. The second reason is more general. The logical basis that is required 
to formalize economie aelion will have at least the complexity of the sys­
tem indicated by Apostel, and will moreover consist of the same or equiv­
alent (probably more complex) clements. Slraighlforward "consistent logi-
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cians" mighl disputc Ihc paraconsistent charactcr of the logical system, but 
even if they were able to uphold ibis claim in conneclion with a realislic 
thcory of human aclion, Ibis would nol change much in the degree of com- 
plcxily of the logical system.

In [4] Leo Apostel offers, among ollicr things, a vcry dctailcd analysis of 
different aspccls of the logic of action, which are directly relevant to dia- 
lectics. This contribution forms an important rejoinder to the first part of. I 
choosc not to commcnt on Apostcl’s action-thcorctic approach to dialectics. 
One of my rcasons for this decision is thal I am more familiar with the prob- 
lems of propositional dialcctical logic and that I think to bc able to offer a 
more inlcrcsting contribution to this volume by conccntraling on this topic, 
which morcovcr is a ncccssary preliminary to all sorts of modal dialcctical 
logies. Another reason is that Apostel’s contribulions to the dialcctical logic 
of aclion cannot be separated from his other work on the logic of action. 
Even a glance at Aposlel’s bibliography, however, will convince one that 
this topic hasbeen Aposlel’s main concern during his wholecarcer, and that 
he has written an enormous number of papers on it. Although the results of 
are vcry convincing and illuminaling, I consider them neither very difficult 
to oblain nor the most important parts of Apostel’s work in the logic of ac­
lion, and for this reason too I shall now concentrate on propositional dialec- 
lical logic.

The sccond part of is devoted to this type of logic (with propositional quan- 
tifiers), excepl for some excursions in temporal logic and in logies concem- 
ing less familiar modalities. I shall nol pay any altention to lliese excursions 
eilher. 1 hope that the reader by now rcalizes that my subsequent discussion 
of Apostel’s dialcctical logic concerns a very truncated version. Neverthe- 
less, I believe thal even this version contains Apostel’s most profound con­
tribution in the field, and that it allows for a discussion of the merits of his 
dialcctical logic and of its programme.

4. As a storting point for the discussion of propositional dialcctical logic, I 
give a brief survey (based on [11]) of paraconsistent logies based on matc- 
rial implicalion. 1 rcalize that Leo Apostel in several places expresses the 
need to replacc malcrial implicalion by some relevant implicalion. 
However, he never specified in a precise way the relevant implicalion he 
prefers in this conneclion. Moreover, I shall demonstrate in this paper that 
several ideas propounded by Apostel, even if they may sound somewhat bi-
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zarre at first sighl, lead to inlcrcsting formal thcorics; I have been unablc up 
to now to rcach such results with respect to relevant logies. Lel us stort with 
the paraconsistent logic PI, which I consider to be minimal.

Axiomalic system

Aol pr»(qr>p)
Ar>2 (p r. (q r> r) )z> ((p 3 q) 3 (p 3 r))
Az>3 ((p 3 q) 3 p) 3 p 
A&l (p&q) 3 p
A&2 (p&q)3q
A&3 p 3 (q 3 (p&q)
Avl p 3 (pvq)
Av2 q 3 (pvq)
Av3 (p 3 r)3((q 3 r) 3 ((pvq) 3 r)
A- (p 3 ~p) 3 -p

Rules: Modus Ponens and uniform Substilution.

Semantics

CO v:F—>(1,0) (F is the set of formulas)
C 3 v(A 3 B)=l iff v(A)=0 or v(B)=l 
C& v(AvB)= 1 iff v(A)= 1 or v(B) = 1
Cv v(AvB)=l iff v(A)=l or v(B)=l
C— If v(A)=0, then v(~A)= 1
There are two obvious ways to strengthen PI in such a way that the rcsult is 
still paraconsistent; with respect to the present system this means that not 
all formulas of the form (A&~A)3B are theses. The first way to do so is by 
relating negations of complex formulas to trulh- functions of less complex 
formulas. All the following beloog to this family of theses (the correspond- 
ing semantic clauses are perfectly

A~3ls ~(p 3 q) 3 (p&~q)
A~32’ (p&~q) 3 ~(p3q)
A-& 1 -(P&Q) ^ (~Pv~q)
A-&25 (~v~q) 3 ~<p&q)
A-vl’ -(pvq) 3 (~p&~q)
A~v2* (~p&~q) 3 -(pvq)
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A—]s —P=>P
A—2S p 3 —p

All llicsc axioms may bcaddcd togcthcr lo PI. The rcsulting logic, which in 
I callccl PI* bccausc it was first formulalcd by SchilUc, is strictly paracon- 
sislcni (for no A, 1— (A&-A) B) and is maximally paraconsislenl (the ad- 
dilion of any non-dcrivable rule or axiom, cxccpt for ihosc containing non- 
logical proposilional constants, Icads to a non-paraconsistcnt logic, viz. 
cillicr the classical proposilional calculcs, PC, or tbc trivial calculus).

, The second obvious way to slrengthcn PI is to add axioms which Icad lo 
spccific forms of (A&~A):dB, i.e. axioms which slipulate that negation bc- 
haves classically in front of formulas that have some or olher complex form. 
Hcre they are (the corresponding semantic clauses are again obvious):

A~3v ~(p 3 q) ((p 3 q)3r)
A~&v ~(P&q) ^ ((P&q) r)
A-vv ~(pvq) 3 ((pvq) 3 r)
A~~v —p z. (~p 3 q)

If all these axioms are together added lo PI, we obtain a System, called in 
PIV because it was forged by Ayda I. Arruda after ideas of N.A. Vasil’ev, 
which is maximally paraconsislenl, but not strictly paraconsislenl.

As, according to some marxists, all laws of classical logic stay valid in di- 
aleclical logic — I take thisclaim from [12] -- it is worth menlioning thatPl’ 
and scvcral of ils fragments conlain all theses of PC (because they have the 
same disjunction-negation fragment), bul not all of ils rules (c.g., Disjunc- 
ti vc Syllogism is not valid). PIV and any of ils fragments which have at least 
onc of the four axioms as theses, conlain both all theses and all rules of PC 
(bccausc the classical negation may bc defined, c.g., by —iA:(ir~(A&A) in 
the prcscncc of A~&v).

Intuitionisiic countcrparts (as far as implication is concerncd) of all these 
logies may bc oblained by dropping A33; these countcrparts are more ele­
gant from tbc point of view of natural deduction. The predicalive exten- 
sions are most easily oblained by adding the usual axiom-schcme and rule 
for the universal quanlifier and the corresponding axiom-scheme and rule 
for the existcntial quanlifier. The extensions are served well by:
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A-Vl® ~(Va)A 3 (3a)~A
A~V25 (3a)~A 3 ~(Va)A
A~31s ~(3a) 3 (Va)~A
A~32s Va)~A 3 ~(3a)A
A~Vv ~(Va)A 3 ((Va)A 3 B)
A~3V ~(3a)A 3 ((3a)A 3 B)

PI may also be extendcd by adding some axioms from the SchüUcscrics and 
some from the Vasil’ev-series. Some of these logies are again maximally 
paraconsislenl. Sevcral of the aforementioned logies (and of their frag­
ments) have been studied in the literature.

The logic which Apostel takes as a starling point in consisls of A3I, A32, 
A&1-3, Avl-3, A-, and A—1\ which is Newton C.A. da Costa’s syslcm 
Cco (see, e.g., [13]). Instead of the Cn-axioms (l>n>(ü), such as the non-con- 
tradiction spreading

(~(p&~p)&~(q&~q))3~((p3q)&~(p3q))

Apostel supplements the previous system witli axioms which I shall con- 
sidcr soon,

The choice of the aforementioned system is somewhat arbilrary, and even 
somewhat determined by the absence of a beller, viz. relevant, alternalive. 
In order lo express his interest in the mulliplicity of means which cnablc us 
to deal wilh paraconsislenl theories (i.e., to combine inconsistcncy with non- 
triviality), Apostel studies a large number of theses which are problcmatic 
from the paraconsislenl point of view (pp. 53-58-all rcfcrcnccs by page 
numbers are lo , unlcss slalcd olhcrwise). In this scclion (which is some­
what messed up by the printer and contains at least one mislake by die 
aulhor) Apostel considcrs two distinct kinds of problcms.

The first kind of problcms concerns combinations of Üiescs and rules from 
which the exfalso quodlibet is dcrivable; it is demonstrated that some theses 
have to be rejccted in the prcsence of some olher theses and rules. The lal- 
ter are not subscribcd lo, and are not all valid in the aforementioned syslcm 
(from which Apostel starts) or even in PC. The second kind of problcms are 
claimed to be related to ihcfalsehoodof certain formulas. So, e.g., on p. 54, 
Apostel argucs that, allhough (Vp)~(p&~p) need not rcsull in (p&~p)3q, il
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isfalsc bccausc we acccplcd that pi&~pi migiit bc truc in the first place.

It scems to me that such uscs of ’falschood’ are mistaken. Let me present 
my argument in the form of a dilemma. According to the view which I 
defended in , and which is implicil in the work of da Costa and his school 
and even in Apostel’s (p. 48). inconsislencies occur, if they occur, on the 
object level and nol on the semanlic meta-level. In other words, an incon- 
sistency is rendered by saying that boih A and ~A are true, and not by say- 
ing that A is bolh true andfalse. One of the arguments I adduced in con­
cerns the fact that, if we give up the consistency of our meta- language, the 
objcct-lcvel theory fails to be a theory about some domain (for we are un- 
ablc to teil what it States about the domain), even if the meta-level theory 
may bc a theory about the objcct-lcvel theory (provided we dcscribe the 
meta-lheory in aconsistent way in the mela-meta-theory).Simplifying: "the 
world", including mathcmalical domains and suchlike constructions, may 
force us, possibly in view of the inadcquacy of our conceplual Systems, to 
considcr inconsistent theories as true, but in order to describe the world by 
such theories we need to keep our thinking about (not in) such theories con­
sistent. From this point of view, there is nothing wrong with saying that 
pi&~pi is true for factual reasons whereas (Vp)-(p& ~p), and hence also 
~(pi&~pl), is true for logical reasons. (In general, the negation of any logi- 
cal trulh may turn out to be factually true). The altemali ve view on truth and 
falsehood is held by Graham Priest, e.g., in [14], with whom I had some in- 
struclivc but undccidcd discussions on the maller. Priest renders p&~p by 
saying that p (and also ~p) is both true and false. He keeps ’v(-p)= 1 iff 
v(p)=0’, but has to aliow for multiple truth-values: some statements have 
only onctrulh-valuc, olhcrs have two. Synlactically hissyslcm from [14] is 
idcnlical to PI5. The semantic interpretation, however, is different from 
mine; His interpretation has the advantage of keeping negation a trulh-func- 
li on, bu t so does m i nc in a spcci fic sense. (His in terpretalion uscs the valucs 
{1 ),(1,0) and [0], whereas Imay usethe"couplevalues" [1,0],[1,1], [0,1], 
where V(A)=[v(A), v(~A)]; see [15]). On the all-level- paraconsistency 
view of Priest - Nuel D. Belnap.Jr., scems tosubscribe to itin [16] - Apos­
tel is rightto claim that (Vp)~(p&~p) isfalse, for~(pi&~pi is false in view 
of llic trulh of pi&~pi. Bul, alas, the fact that (Vp)~(p&~p) is false does not 
in any way exclude that it be a theorem, for falsehood in this sense does not 
exclude truth. Hence, neither of the two conceptions of truth and falsehood 
juslifics the rejeclion of the theoremhood of ~(p&~p).
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I now return to the axioms which Apostel adds to da Cosla’s proposilional 
logic Cco. These axioms are formulatcd with the help of proposilional quan- 
li fiers. Some examplcs are given, not an enumcrative list. There are two rca- 
sons for introducing them. The First is that a dialectical logic should contain 
a spccific theory about the rclation between contradictory and non-contra- 
dictory statements, and about the spccific dcduclivcbchaviour of both kinds 
of statements. The second is that a dialectical logic should spccify the rcla- 
lion between different types of contradictions. The First rcason brings Apos­
tel to such theses as

(4.1) (Vp)Oq)[(q&-q)3p] 
and the sccond to such theses as
(4.2) (V p)[(p&-p)3(3q)(3r)((q&r)&-(q&r))]
The formulation of these theses is not adequate. Indeed, Apostel requires 
that restrictions be imposed on (4.1) and (4.2) in order to prevent that, e.g. 
p bc identical to, or equivalent with q in (4.1). The axioms may probably be 
rcformulaled in a way which is adequate with respect to some suitable in­
terpretation of the proposilional variables. However, I fail to sec the rcason 
to considcr either (4.1) or (4.2) as general theses. (4.1) is interpreted by say­
ing that any proposition is implied by some conlradiclion. Apostel clcarly 
does not mcan that this be so bccause a contradiction implies anylhing or 
bccausc any proposition is in some obvious (paraconsistcnt) dcductive way 
rclatcd to some contradiction. But why then should any proposition bc im- 
plicd by some contradiction? Apostel claims (p. 61) that Üieses likc (4.1) 
and (4.2) are wilhin proposilional logic closest approximations wc can get 
of Marxian and Hegelian dialectics. One way to understand (4.1) would be 
to say that any proposition is the "dialectical synthesis" of some contradic- 
tion, bul I doubt whclhcr this makes sense. For this rcason I am unablc to 
judge the mcrils of the typology (according to logical form), which Apos­
tel formulalcs. Clcarly, some of his suggeslions make sense undcr the abovc 
inlcrprctalion,c.g.,lhatanyproposilion implies somecontradiclion.whcncc

(4.3) ((p3q)&(p3~q))z>~p
should notbea theorem. Somecaution is at hand, however, for if’any prop­
osition produces its negation’ is a dialectical principlc, to render this as 
(Vp)(p3—p) would force us to give up either pz>p, or Dilemma, or cxcludcd 
middle. If Apostel lakes the matter, viz. the typology of contradictions and 
the interpretation of implicalion, to be important cnough, he mighl clarify 
it in his reply.
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Bcforc coming lo dynamic dialectica! logic, and in preparalion of it, I now 
consider two proposals by Apostel which he takes to be preliminary lo dy- 
namics. The first proposal concerns series of dialectical logies. The idca is 
that each dialectical logic resolves some conlradictions not resolved by its 
prcdcccssor, and at the samc time produccs some new conlradictions. Some 
mcla-logic orders the logies into series and dccides about the time of the 
transilion. Apostel requires this mela-logic itself to be dialectical. I am not 
surc this should be the case, but I notc that this does not conlradict my afore- 
mcnlioned argument in favour of the consistent use of truth and falsehood 
in the mela-language. Indced, the aforementioned mela-logic is intended lo 
serve anolher purpose than a semantic meta-language. The second proposal 
concerns paraconsislent variants of Rescher and Urquhart’s temporal logic 
and suchlikc logies. Thcy are introdueed bccausc dynamics prcsupposcs 
time.

The logic presented at the outset of the next section is directly inspired on 
such ideas as the one contained in the first proposal. Yet, it seems to me that 
the first proposal, if taken literally, has two serious drawbacks. First of all 
this proposal avoids the central difficulty from which intcrcsts it, viz. the 
resolution of conlradictions. Nowhere, in the book under discussion, does 
Apostel show in a concrete way how a formal logic might lead to the dia­
lectica! resolution ofacontradiction. 1 return on thispointin thesubsequent 
section, but even in a previous section I argued that it is exlremely difficult 
to cxplicate the rclation bclwecn a contradicüon and its resolution (Auflte- 
bung) in a concrete way. The other problem with the first proposal is that 
the transilion from one dialectical logic to the other should clearly depend 
on the spccific contradiclions that are rcachcd at some poinl in time. For­
mal logies, however, may only be different with respect to Iheforms of con- 
tradictions thcy rcsolve, and (i) it will be impossible in general to decide 
whclhcr all conlradictions of a given form have been resolved (cspcciaily 
in view of the ralhcr wild axioms of Apostel concerning implications be- 
tween conlradictions of different forms), (ii) it is not clcar at all that there 
is anylhing sensible about the resolution (and produclion) of some form of 
conlradictions preccding the resolution (and produclion) of other forms of 
conlradictions, and (iii) it is not clcar how the series should end, or even to 
which poinl it should convcrgc (and notc that lo makc the series circular, 
would be abortive to the whole enterprise).
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Paraconsislent variants of, c.g., Rcscher and Urquhart’s temporal logic are 
of course sensible and interesting formal systems. Moreovcr, they are 
needed to describe the world if the dynamics of the world is dialectical it­
self, i.e. if actual conlradictions are produced and resolved in the world. Al- 
though such logies are in this sense required to describe dialectical cvolu- 
tions, I doubt whether they bring us any closer lo dialeclics itself. Slatcd 
more explicitly, I doubt whether there is any use in making logies dialccli- 
cal themselves, e.g., by ordering them in a series, or by slrenglhcning such 
logies to the effect that their applicalion causes the produclion and resolu­
tion of conlradictions.
For the saké of argument, suppose Firn that the evolulion of the world is di­
alectical, and that we dispose of criteria to produce instant truth. In this case, 
it would clearly be wrong to adopt a logic which itself produccs or resolves 
conlradictions (unless, of course, in case we were Hcgclian idealists). Next, 
suppose that the world is consistent, and that we believe so, but that our re- 
iation to the world is such that the dynamics of our theorics nced lo be dia­
lectical (Our theories in a sense produce their own falsificalions on the 
empirical level, and produce their own compelitors on the conceptual Icvel. 
Moreover, these oppositions and lensions in a sense produce their own res- 
olulion). In this case, it does make sense to have our logic produce and re- 
solve conlradictions. I do not claim thatitispossible to articulatc such log­
ies, I just say it would be sensible that they do if thcy can. However, although 
the conlradictions are produced and resolved in our theories at a given time, 
they are not true and false with respect to the world at those times. As a con- 
sequence, the dialectical dynamics concerns our beliefs about the facts (at 
some point in time), but not the facts that obtain (at some poinl in time) ac- 
cording to our beliefs. Finally, let there be dialeclics in both the world and 
in our beliefs (by which, in the absence of instant truth, we try lo grasp the 
dialectical evolution of the world). The conlradictions produccs and re- 
solvcd by our theories are clearly dislinct from the conlradictions produced 
and resolved in the world. We need a paraconsislent logic of time to de­
scribe the world, and our logic produccs and resolves conlradictions, but 
this produclion and resolution happens to our theories about the dynamical 
world, not within the world as we describe it. As a conscquence, the dynam­
ics of our logic lies on the propositional level (oulside the time- operators), 
not at the level of the logic of time itself (inside the lime-opcralors).

I did nol make something disappcar up my slceve whilc discussing the last 
case. If we describe the dynamics of our beliefs which is lypical for the last
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case, wc are cillicr backagain in ihc sccond caclc(if wc have instant knowl- 
ccigc about the aforesaid evolution) or in the third cadc. In general, if the 
aim of some rcflection is adialcctical process, thisreflcction does notitself 
produce ihis dialcctics, allliough tlic rcflection itself may bc dialcctical. 
Naivc minds may sec this as a further rcason to give up the objcct-subjcct 
distinction (or objcct-subjcct "splilling" as they call il), bul they fail to scc 
that, in tbc few good moments in which wc are ablc to do so, we have no 
nced for productions or resolutions of inconsistcncies. They just happen.

5.1 now come to the discussion of dynamic dialcctical logies. As argued in 
the previous scclion, such logies may bc applicd in case our thcorics about 
some domains, whether empirical or mathcmatical, are inconsistent, and on 
the condilion that this inconsistcncy is not present within the domain itself, 
bul is a consequence of the inadequacy of our knowledge about the domain, 
and hcnce necd to be eliminated. The dynamic character of the logic has 
two different aspects. The First concerns the changes which are introduced 
when inconsistencics are discovered, the second concerns the elimination 
of inconsistcncies. It is rather clear what is meant by the second aspect, al- 
though it might be problematic to articulate a logic which accounts for it. 
The First aspect, however, requires some more attention. I shall discuss this 
aspect First and present the solution I proposed in [17]. Proofs of all claims 
made here about the inlended logic may be found there.

It seems to me that, at the level of deductive logic, the production of an in- 
consistency reduces to the fact that an inconsistcncy is derived from some 
theory (or set of premisses). If this is correct, there is no need for a special 
contradiclion-producing feature of the logic. The question is howone might 
react to the discovery of an inconsistcncy. If one was employing classical 
logic up to that point, one might rcplace it by some paraconsistcnt logic, and 
in this way avoid trivialily. However, by doing so, one weakens the theory 
exlrcmely: all applications of inferential rules which are classically correct 
bul incorrect according to the paraconsistcnt logic, are rejected. From the 
viewpoint of dialectics, one would expect that it makes a difference which 
spccific contradiclion has been discovered, and I think this requirement is 
sensible and juslified in most conlexls. Indccd, consider a theory T which 
was inlended to be consistent, but proved to be inconsistent. If we try to Find 
a consistent improvement T* for T, we need to be able to define "what was 
inlended by T'. This obviously was not T itself, for, being based on classi-
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cal logic, it is trivial; bul neilher was it the resuil of rcplacing classical logic 
by some paraconsistcnt logic, for this rcsult is obviously much wcakcr than 
what was inlended by T'. To take a simplistic examplc, if the axioms of the 
theory are (-p, s, ~r, qvp, srsr}, then no (static) paraconsistcnt logic wil! 
enable us to dcrive q from it, but ncverthclcss the derivablc contradiclion 
r&~r is not in any way related to the dcrivation of <7 from -p and qvp. Hcncc, 
it sccms sensible to say that the theory was inlended to contain q.

What wc are iooking for is the theory in ilsfult strength , cxcept for the per­
nicieus consequcnces of its inconsistcncy. In order to define this, wc need 
to bc ablc to localize inconsistcncies, and rctain all classical rules in dcriv- 
ing consequences from theorems of the theory whenever the inconsisten- 
cies are not relevant. One of the troubies with this program is that a circu- 
larity is involved. The fact that some statements, viz. contradiclions, are 
derivablc, will prevent olher statements from being derivablc. 1 discovered 
the logic presented below by Iooking at this problcm in a way which is lypi- 
cal for Leo Apostel’s philosophy, viz. by phrasing the problcm with respect 
to concrete steps made within concrete proofs. After the problcm was solvcd 
this way, I was able to characterize the nolion of derivability in a system- 
alic way, and to show that, with respect to some dynamic dialcctical logies, 
the set of derivablc statements is independent of the arbitrary way in which 
the proof may procccd (sce below for a more exact statement).

Consider the rule of Disjunctive Syllogism:
-A,AvB/B

According to all paraconsistcnt logies of the preceding scction, Disjunctive 
Syllogism is invalid (if both -A and A are true, ~A and - AvB are truc even 
if B is false). Hence, according to the aforementioned idca, we would likc 
to be able to apply Disjunctive Syllogism just in case ~A and A are not both 
derived. Now notice that, in PI as well as in all of its extensions,

I— (A&-A)v((~A&(AvB))3B)

which may bc rcad as: either both A and ~A are true (according to some 
theory) or elsei? is derivablc from (the theory if) ~A and AvB (are deriva- 
ble from it). In general, whenever

Ai,... An I—pcB

we have either (5.1.) or (5.2).
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(5.1) 1—in Air>(...3(Anr3B)...)

(5.2) ForsomesubformulasCi, ...,Cmof {Ai,...An,B),
I— pi(Ci&-Ci)v...v(Cm&~Cm)v(Ai=>(...r>(Anr)B)...)).

In ihc case of (5.1) is (uncondilionally) dcrivablc from Ai,..., and An; in 
ibe case of (5.2) il is dcrivablc from them if cach of tbc Ci behave con- 
sislenüy. The condiüonal rule to be applicd in the proof will be: dcrive D 
from the Ai, unless one of the contradiclory disjuncts of (5.2) has already 
been derived.

Aftcr wc applicd somc condilional rule to dcrive somc conclusion B from 
somc set of statements in the proof, we might dcrive one of die contradiclory 
disjuncts of (5.2). At this later time, the conclusion B will nol be dcrivablc 
any more. To keep track of this, we shall delete the linc whereB occurs and 
all lines containing statements derived with the help of B occur. In this way 
we ensure that all statements which occur in some (non-deletcd) line of a 
proof, are derivable "at the time" of the last linc. Nolice Üiat inconsistencies 
might be delctcd. Just as statements derivable at some time, which may not 
be derivable at some later time, it is equally possible that statements not 
derivable at some time may become derivable at a later time. In Ibis way 
we arrivé at a logic which reacts to specific inconsistencies and the proofs 
of which have a dynamic characler that is dircctly rclatcd to the occurrence 
of inconsistencies.

One slight complication has to be considered. In view of the previous story, 
some proofs from {~p,~q,pvq} will conlainp and not<7, whereasothers will 
contain q and nol p. The accidcntal way in which the proof procceds, dctcr- 
mincs the statements derivable in the proof. In order to avoid this, we re- 
quirc that one should notrcly on tlic consistent behaviour of somc statement 
C, whenever some permutation of

(5.3) (Di&~Div...v(Dk&~Dk)&(C&~C)

I

has been derived whercas
(5.4) (Di&~Di)v...v(Dk&~Dk)

(or somc permutation of it) has not been derived. In such cases we say that
D\......Dn and C are connecied with respect to their consistent behaviour.
According to this modification, neither p nor q is finally derivable (cf.
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below) from the aforementioned set. The propositional logic I just dcscribcd 
is callcd DPI in [17). I refer the reader to that paper for an exact statement 
of the rulcs and for examples of proofs. By an intelligent extension of somc 
proof I mean an extension in which no statement of the form (5.3) is derived 
if the corresponding statement of the form of (5.4) is derivable (and ibis is 
decidablel). A statement is finally derived in some DPI-proof if there is no 
intelligent extension of this proof in which it is delctcd. A statement is fi­
nally DPI- derivable from some set of premisses if there "is" a DPI-proof 
from this set in which the statement is finally derived. Let CnDi’i(a) be tbc 
set of statements that are finally DPI-derivable from a. This set is dccidablc 
(for finitc a) and may be characlerized in terms of the static, logic PI. If a 
is consistent, CnoNP (a) = Cnpc (a); if it is inconsistent Cnpi (a) is a sub­
set (in all but somc unintcrcsling vorder cases a rcal subset) of Cnopi (o:). 
All proofs are in [17], and so is a semantics, ils metatheory, etc. A furlhcr 
interesüng point demonslrated there is that it is preferable in gencral to start 
from PI, rather than from some propositional extension of PI. Incidcnlally, 
the minimal predicative extension of PI and its exlensions do nol present 
any specific problems, except for the usual lack of decidability (which has 
consequcnces for the nolion of final dcrivabilily).

All this shows that it is possible to arliculate a nice, full- grown formal de- 
ductive logic that accounts for the first dynamic aspect of dialectical logic, 
viz. the changes to be inlroduced after the discovery of inconsistencies. 
Moreover, the solution I presented is dclerministic in the sense that the 
premisses (or nonlogical axioms) alone, and nol tlic accidcntal way in wh ich 
the proof procceds, determine the set of final consequcnces. At tbc end of 
the preceding scction I mentioned Leo Apostcl’s idca of a series of dynamic 
logies, ordered by some metalogic. DPI may be sccn as an cxplication of 
this idea. At any stage (or "time") of the proof, there is a set of correct in- 
ferences (specified with respect to specific statements), and in ibis sense a 
"logic”. Whenever a contradiclion is derived (or somc "new" disjunclion of 
contradictions) this "logic" is modified and possibly leads to new contradic- 
lions (and olhcr statements) as wcll as to the dclction of old contradictions 
(and olher statements). This corresponds to Aposlefs statement that cach 
logic produces new contradictions and resolves old contradictions. DPI 
functions as the aforementioned "metalogic”: it generales the next "logic" 
in function of the state of the proof; hence, the production and resolution of 
contradictions is strictly determined by the contradictions that occur in the 
proof and caused the Iransition to tlic new "logic".
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I now turn lo the second dynamic aspect of dcduclive dialectical logic, viz. 
die resolution of inconsistencies. I already used Ibis term in the preceding 
paragraph, bul the resolution of contradiclions discussed there is a weakres- 
olution. Thestrong resolution, which we should consider now, concerns the 
fact that the derivation of a contradiclion itself starts a dynamics which aims 
al and evenlually in the resolution of the contradiclion. Leo Apostel trics to 
specify the strong resolution (p. 83-84) and it seems worthwhile to para- 
phrase and comment his proposal. He introducés the following eight condi- 
tions.

(1) The slrongest contradiction(s) of the theory T, are eliminated.
(2) The inconsistent Ti is replaced by an inconsistent Tt+t.
(3) The relation between Ti and Ti+i must bc analogous to the relation bc- 

tween TVi and Ti (pragmalic notion dependent on time).
(4) Ti+i is not a sublheory of Ti but of somc extension ofTi.
(5) Ti+i contains statements and proofs that are on the average less distant 

frotn the statements and proofs of Ti than are the statements and proofs 
of all alternative T’i+i which also eliminate the slrongest contradic- 
lion(s) of Ti.
(This distance should bc measured in a way independent of any specific 
axiomatizations of the theories).

(6) Morespccirically,7'i+i should contain (incomparisonloT’i+i)asmuch 
as possible of the proofs that Icad in Ti to "parts" of the strongest con- 
tradiction(s) or in which such "parts" are employed as premisses.

(7) Tj+l should bc wcakly maximal with respect lo llie extension of Ti men- 
lioned in (4). This means that, if any nontheorem of Ti+i which is a 
theorem of this extension, is added to 7'i+i, then the result contains a 
contradiclion slronger than any contradiclion in Ti+i.

(8) Ti+i should neilher be the union nor the intcrscction of the conscquence- 
sets of all wcakly maximal subthcorics of the extension (sec 4) of Ti. 
This is an implicit rcjection of a Reschcr-like solution of the problcm 
(see "weak consequence" and "strong conscqucnce" in (18).

In justification of these condilions,Leo Apostel refers to Hcgcl’s and Marx’s 
idcas of transcendcnce with conservation (as much as possible is retained 
from previotis stages, and the evolulion tends asymptotically towards, but 
never reachcs, some final coherent theory).

Dcforc discussing these conditions for the strong resolution of contradic-
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tions, lel me return for a moment lo DPI and consider the extern lo which 
lhcwca£ resolution arrived atby means of this logic satisfics thecondilions. 
Let us define a theory Ti for each stage (time) of some DPI-proof in the most 
natural way available, viz. as the Pl-consequcnce set of the union of the set 
of premisses and of the set of (nondeleled) statements in the proof. (The 
subsequent rcasoning would also work, although in a different way, if wc 
considered DPI-consequence sets, but it seems more natural to define the 
theories from the scqucnce in terms of some static logic). If we apply a rulc 
of inference which is Pl-valid and the result of this application does nol Icad 
to the dcletion of any prcviously derived statement, wc stay within the pre- 
vious theory (strielly, 7'i+i=Ti). If wc apply a rulc which is only condilion- 
ally valid, i.e. invalid in PI but valid in DPI in view of the absence of one 
or more (disjunctions of) inconsistencies, wc face an enrichment of the pre- 
vious theory. Moreover, new inconsistencies may bccomc derivablc as a 
consequence of this enrichment. Finally, if weapply a rule which is Pl-valid, 
and the result of which leads to the dcletion of prcviously derived state­
ments, the resulting theory is a sublheory of its predecessor, and possibly 
climinalcs some of its inconsistencies. If the rule is only conditionally valid, 
but leads to the dcletion of a prcviously derived statement, wc face an en­
richment as before, but, as we immcdialcly delete, we at oncc move to a 
sublheory of this extension. I leave it to the lechnically somcwhal skilled 
reader to verify the following: under this interpretation of ’theory’, DPI fails 
to satisfy (1), but in a specific and precise sense, and with respect to some 
proofs each of (2) and (4) to (8) is exemplified (although not truc for any 
couplc of conseculive theories). I fail lo understand (3), and hcncc cannot 
dccidc whether it may bc exemplified.

There is one caveal. On the level of propositional logic, a clcver person 
might first make some moves within the original theory, and next run 
through the complete series of conseculive extensions without dclcting any- 
thing. Ncverlhclcss, I have shown that all but two of the conditions listed 
by Leo Apostel may bc exemplified within strielly defined formal-logical 
dcduclive proofs, and this nolwilhslanding the fact that these conditions 
must sound absoiulcly weird lonarrow-mindcdclassical fogicians.Onc may 
even do a lot beller (viz. fulfil (1) also, and fulfil somc other conditions in a 
"deeper" way) by introducing external prcferences, apart from the formal- 
logical rules, but I take it that I already made my present point, and that it 
was important to make it with respect lo mere formal logic.
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I now return to thcdiscussion of llie condilions (1) to (8) in connection with 
llic strong resolution of inconsistcncies. Having been laudatory before, I 
shall now try to bc maximally criltcal (bul brief, as 1 alrcady tried to spel! 
out analogous problems in llie present scction and in secüon 2). In order to 
set things clear, I interpret the tbeories as consccutive successful scientific 
theories, or sets of such tbeories, aboul some domain. I provisionally disre- 
gard complications connected with the fact that, in the most interesting 
cases, there are conlemporary competitors.

Ad (1). This and several olher conditions should be rephrased with respect 
to the state of our knowlcdge. No one tri es or even may try to eliminate and 
undiscovered inconsistency. Moreover, I would advicepcople to try to elim­
inate not the strongest, but rather the most embarrassing contradiction, 
Worse, if this contradiction seems beyond one’s reach, there is nothing 
wrong in atlacking a less embarrassing contradiction. E.g., to eliminate Rus- 
scll’s paradox by someparaconsislcntsct-lheory seems sensible, even if the 
by far more embarrassing (and stronger) Curry-paradox remains unsolvcd.

Ad (2). However, if you see the chance to get a (as far as you know) con­
sistent theory, take it.

Ad (3). I already saki that I do not understand this condition. Whalevcr it 
mcans, it seems to me that I should add: or do something beller if you have 
cnough imaginalion.

Ad (4). This is, of course, the BIG PROBLEM discussed in section 2. How 
do wc generale such an cxlension? The extension produccs by applicalions 
of condilional rulcs in DPI (see the pcnullimate paragraph) are clcarly too 
wcak in the present context. I slill return to this poinl in the scqticl.

Ad (5), (6) ct (7). I would reduce these conditions to ceteris paribus condi­
tions. If Tï+i is not merely a somewhat less inconsistent version of the pre- 
ccding theory, but a really Progressive alternalive, these conditions are 
minor worrics.

Ad (8). 1 agree.

I realize that my criticism is unjust to Apostel in the sense that one of his 
main aims was to clarify Hcgcl’s and Marx’s dialcclics. I have ihccxcusc

of being not a hislorian of philosophy. Still, 1 want to Point to the follow- 
ing problcm. Sincc Apostel is convinccd of the present-day importancc of 
thoseauthors’ work on dialcclics, he tries to support his inlcrprclation of di- 
alcctics by adducing arguments which refer to our contcm|x>rary views on 
Science and knowlcdge. However, our insight in and view on Science, and 
human knowlcdge in general, has chanted and improved a lot sincc the days 
of Marx and, espccially Hegel. In view of this and in view of the fact that 
the standards of clarity and explicilness also have changed, Apostel has to 
disentangle Hcgel’s and Marx’s theories on dialcclics, in order to separate 
their "essence" from the historica! formulalion. Such an cntcrprisc is always 
somewhat risky. Moreover, espccially as Apostel himself slrcsscs the im- 
portance of furthering and improving dialectical logic and dialcclics in 
general, I am not surc whether dialectical logic should al least offer a pre- 
cise formulalion of the things the great dialecticians Hegel and Marx were 
actually doing (p. 86). If the dialectical tradition is to have a fulurc, espe- 
cially aflcr the long ycars of mainly more lip- service, it will gain this by the 
development of new theories within the tradition, not merely by the sludy 
and refinement of old theories. In this sense, it seems to me, my criticism is 
not completely unfair.

There are other silualions to which one mighl apply Apostd’s condilions
(l)-(8). One of these concerns cases in which an inconsistent theory of some 
research-tradilion is rcplaced by anolher, consistent or less inconsistent, 
theory within the same tradition. In some such cases, it seems sensible to 
suppose that all the conditions, except probably for (3), do oblain. The rca- 
son why I believe that the condition hold in some such cases, is that I belicvc 
that the dialectical type of evolulion may be adequate if diere is no need to 
rejcct some part of a theory, but merely a need to reformulate it in view of 
the elimination of some unwanted consequences, viz. contradictions which, 
allhough they affect central parts of the theory, are seen as more dcriving 
from its formulalion than from ils contents. Perhaps the reformulation of 
Newlonian mechanics with the help of a decent analysis is a good example, 
but I must confess that I cannot offer the describe hislorical documcntalion 
rightnow.

Irrespective of the correctness of my conjecture in the preccding paragraph, 
it is clear that the most important, fruitful and dynamic episodes of the his- 
tory of some Science are those in which üicorics about die same domain bul 
belonging to different research traditions cocxist, or where a new research
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Iniciition comcs into bcing as a conscqucncc of Ihc formulalion of a new, 
promising Üicory about Ihc domain (sce, of coursc, espccially,). Ever sincc 
Thomas KulitTs The Structure of Scientific Revolutions, pcople have been 
fascinated by the drastic conceptual diffcrcnces between "the old theory" 
and "the new theory". Whcthcr sucli changcs occur all of a sudden on all 
Icvcls, as Kuhn wants it, or are the rcsult of smaller, juslifiablc shifts, as I 
bclieve with Laudan , is nol so important. The main point is that, al least 
aftcr somc period of time, old belicfs are fuliy rcjcclcd and not, as dialcc- 
tics requires, rclaincd and incorporatcd. Leo Apostel is awarc of this and for 
ibis reason I0cali7.es retention in the rclalion between two successive theo- 
rics only, and morcover rcplaces the absolute requirement of retention by 
the relativizcd requirement ("less distant from the old theory than the alter- 
nalivcs"). I have tried lo argue, however (and referred to argumenls in the 
lilcrature in scclion 2) that even this weakened retention should not be taken 
loo sefious.

My crilicism of Aposlel’s view on the dialcctical resolution of contradic- 
tions within a dialeclical logic mainly concerns the notion of an enrichment 
and the weaker, incorporatcd notion of retention. I have shown that a weak 
resolution is found in proofs governed by DPI, and is unobjeclionable. In 
[19] I have even shown that some variants of DPI, which may be adequate 
in some conlcxts, exemplify forms of weak resolution which are closer to 
the dialeclical view. On the olher hand, my conclusions were rather nega­
tivo in conncction with what I callcd the strong resolution of contradictions 
(sec the paragraph prcceding the list of the eighl condilions). Yet, and al- 
though I realize that the reader might think my fascination for the resolu­
tion of contradictions has turned into a neurosis, I again wend to come back 
to the problcm in the next scclion.

6. Leo Apostel has shown that dialeclical mechanisms are exemplified in 
modern Science and may be dcscribcd in accordance with contemporary 
standards. He offered an essential contribution lo the dcvelopment of the 
logical Üicories needed for the formalization of the dialcclics of nature. In 
altacking the formalization of Capital by mcans of action logic, hc launched 
a promising research programme which is essential to the human Sciences. 
Finally, he laid the basis for a dialeclical description of both inconsistency- 
caused changcs of belief at spccificpoints and theovcrall dynamics of scien- 
lific theorics and of belief systems in gcncral.
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Aftcr having stalcd all this, it seems lo me, I should rcpcat the queslion from 
the sccond scclion, viz. about Üic status of Hcgcl’s and Marx’s dialcclics. 
One might specify the queslion into three subqueslions: Is there somclhing 
fimdamcnlally.cvcn if only approximalivcly, correct in dialcclics, in ihal il 
more or less accuratcly dcscribcs actual proccsscs? Is dialcclics intcrcsting 
as a source of inspiration? Is dialcclics as a research tradilion promising 
cnough lo deserve being kept alive by the crcation of new dialeclical theo­
rics? In all the questions I mcan dialcclics as it is sccn and was presented 
by Apostel, and I direct these questions lo him. In parlicipalion of bis an- 
swers, I formulate Üic conclusions lo which I camc aftcr studying bis work.

I have no doubts that the first queslion has to be answered in the positivo. 
At the outscl of this scclion I stalcd alrcady that Apostel succccds in stuw­
ing that dialcclics is in a more or less precise way exemplified in different 
domains.

My answer to the second queslion is positivo in a spccific respect only. Di- 
alcctics is not an important source of inspiration in the sense that il offers 
clear guidance to those who confront a new problcm of some type. Lel me 
refer to two examples. Some of the people working in paraconsistcnt logic 
were moti vated by dialcclics, bul the so-callcd static dialeclical logies ihcy 
came up with do not scem to do much juslice to the great laws of dialcclics. 
Also, the problcm of the discovery of new theories seems an excellent case 
for dialcclics to prove its inspiring force. Yet, dialeclical inspiration has led 
to lillle or nolhing in this respect, and even Leo Apostel, who could nol 
escape from touching upon the problcm at least in an implicit way, comcs 
up With only a poor set of formal guidclincs somc of which I argued to be 
mistaken.

Nevertheless, it seems to me that dialectics may be used as a source of in­
spiration in a weaker way. Once one arrived at a sketchy solution which ap- 
pears to involve dialeclical proporties, e.g. to contain conlradiclory stages 
which are in some more or less determined way connected lo subscqucnl 
consistent or less inconsistent stages, then dialcclics might play a uscful hy- 
pothesis-generating role. In this sense dialcclics played a rolc in my articu- 
lalion of PDI. In the same sense dialectics might be uscful to the study of 
the logic of discovery lo someone who starts from Thomas Nicklcs’s main 
paper in . Drastically simplified, the situalion may be dcscribcd by saying 
that a fullflcdged theory is reached by slarling from some idcaor mini theory.
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combined wilh a scl of consirainis which dcrive frotn prcvious, rejcclcd 
llicories (from thcir ihcorctical slructure, or from llicir faclual gcncraliza- 
lions, or from thcir supporling evidencc, etc.). The consirainis are acccplcd 
as "setting the problcm" by the author of the new thcory; thcy may by all 
mcans bc inconsistent (cillicr scparalcly or in combinalion). The new thcory 
is worked out step by step. The consirainis do nol play a mcrcly negativo 
heuristic rolc, bul also a positivo one in that new parts of the (new) thcory 
may derived from the prcvious stage of the thcory togclhcr with one or more 
consirainis, even if these by Ihemsclves contradicl cillicr the rcsult or later 
stages of the thcory. The dialeclical aspects of the siluation are quite clcar, 
and even the notions of rctainmcnl and cnrichmcnt may be given a clcar 
scnsc. For this rcason, it seems obvious that anyone who has the limc lo 
dcviscdialeclical logies spccific forsuchsiluations.shouldimmcdiatcly cn- 
gage in doing so.

I now come to the last subqueslion, viz. the one conccrning the promising 
characlcr of the dialeclical research tradition. Again my main worry con­
cerns enrichmcnt and relainmcnt. It seems to me that I have conccded as 
much as I could tip to now. Even with respect lo the logic of discovcry pro- 
gramme from the last paragraph (i) the source of the enrichmcnt, viz. the 
mini-theory, is not determined by the consirainis, (ii) ralher, the acccpt- 
ability of somclhing as a conslraint, and ils imporlance as a constraint, is 
determined lo a large exlcnt by the mini-theory (especially if the "somc­
lhing" is a thcorclical statement, and (iii) the final rcsult (the full-fledged 
thcory) will bc largely dcpendenl on the presumably largely accidcntal order 
in which the consirainis are integrated in the thcory. In other words, I 
concede that our imaginalion is loo limiled lo come up with completely new 
thcorics, and that wc and the world are such that wc are unablc to gain any 
new knowlcdgc if wc question the lolalily of our prcvious knowlcdgc. Yct, 
bolh the enrichmcnt and ils retained parts are sevcrely underdetennined by 
the prcvious contradiction.

It seems lo me that one may easily subslanliale the samc Üiesis in connec- 
lion with dialectics outside of our thinking, say in economics or biology. 
Even if the world is completely dcterministic, I sec no rcasons lo bclicve 
that (real) contradictions alone, i.e. independent of the rest of the state of af- 
fairs, strielly determine the evolution of the world. Moreovcr, it seems lo 
me that the facts cry out that nol all resolulions of contradictions are enrich- 
menls, and that even the better aspects of the prcvious stage are not always
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retained.
These are the rcasons why I refuse lo bclicve that dialectics is a vinblc re­
search tradition, if a dcterministic view on enrichmcnt and relainmcnt is cs- 
sential to it. Taken in a vague sense (and considcrcd of restrieled applica- 
tion only), it is a truism. If it is wcakencd lo rclalivc rcquircmcnls, hardly 
anything of a general dialeclical thcory will remain. If it is laken to hold 
slrictly and in general, it leads to an cxtremely simplislic view on evolution, 
a view which is moreovcr both falscand cmply. Indccd, lo say that anything 
produces its negalion, and that any contradiction produces ils resolulion, 
which contains both sides of the contradiction, is about the most simplislic 
view on evolution one might imagine, on condition that one is willing to ac­
cept true contradictions. Furihcrmore, this view is clcarly falsc. Finally, as 
"its negation" and "ils resolulion" are completely undefined, it is empty.

I realize that Leo Apostel will disagree, especially with my answer to the 
last question, and that he has arguments for defending his posilion. I only 
hope that the strongest criticism I could produce will cnable him lo offer a 
bold reply, from which the reader will profit.

7. Here ends a paper which will at best be eine Unvollendeie Kakaphonic. 
Unfinished, because it is only a far cry, even on the descriplive levcl, of a 
full discussion of Leo Aposlcl’s idcas on dialectics. A Kakaphonic bccausc 
I am ralher incompetent on dialectics, unfamiliar wilh writing this type of 
paper, and unablc lo find an cquilibrium bclwccn my admiralion and agrcc- 
ment on the one hand, and my profound disagreement on the olhcr. Having 
jumped from one point lo the other, I am nol surc whclhcr I familiarizcd the 
reader wilh this aspect of Aposlcl’s philosophy and with the problcms it is 
concemcd with and I am not sure whelher this paper will slimulalc Leo 
Apostel to wrile the replies which will be most hclpful for the clarificalion 
of this aspect ofhis philosophy. Ncvcrthclcss. I hope al least to have intluccd 
in the reader lo somc degree the slimulalion I derived by writing this paper, 
and to some extent the admiralion and love I fccl.
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