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THE NEW SERIES of this journal, which begins with this volume, 
will be devoted to the development of a new, scientific method of  
philosoplzizing. Perhaps this nlethod can be briefly characterized as 
consisting in the logical arzalysis of the statemerzts arzd concepts of 
en~pirical scierzce. This description indicates the two most important 
features that distinguish this method from the methods of traditional 
philosophy. First, this type of philosophizing goes strictly hand in 
hand with empirical 'science. Thus, philosophy is no longer viewed 
as a donlain of knowledge in its own right, on a par with, or superior 
to, the empirical sciences. Secondly, this description indicates the 
part that philosophy plays in empirical science: it consists in the 

' clarification of the statcmcnts of empirical science; Inore specifically, 
1 in the decolnposition of statcnlents into their parts (concepts), the 
, step by step reduction of conccpts to Illore fundalnental concepts 
P and of statements to more fundamental statcmcnts. This way of 
setting the problcn~ brings out the value of logic for philosophical 
enquiries. Logic is no longer n~erely one philosophical discipline 
among others, but we are able to say outright: Logic is the rnethod 
of philosophizing. Logic is understood here in the broadest scnse. 
I t  comprchcnds pure, forinal logic and applicd logic or the theory 
of knowledge. 

The desire to replace metaphysical concept-poetry by a rigorous, 
scientific method of philosophizing would havc remained a pious 
hope if the system of traditional logic had been the only logical in- 
This article, origitlally elltitled "Die alte unti die llcue Logik," appealed in the filst 
issuo of Erkertrltr~is. Vol. I of Erlter~rttrrrs (1930-31) was at the same time Vol. IX of 
Arlrialert der Pltilosophie (scc Editor's Inlroduct~un, p. 6 above). I t  is published here 
with the kind permissioll of I'rofessor Ca~nap. 
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strunicnt available. Traditional logic was totally incapable of satisfy- 
ing the rcquircmcnt of richness of content, fornlal rigor and technical 
utility wlliclr its ncw role cicm:lnded of it. 170rmal logic rcstcd on the 
aristotcli;111-scl~ol;1stic systcnl which in the course of its f u r  thcr tlc- 
vcloptncnt hat1 bccn only slightly i11ir)rovcd ancl cxtcndcd. In tlic 
ficld of appliccl logic (nlcthodology), thcrc wcrc indccd a great many 
inclivitlunl stutlics and scvcral cornprchcnsivc worLs, some of thcru 
containing interesting tnatcrial. But with rcgarcl to their ptccision 
in forlning conccpts ancl profundity of nn;llysis, they tcrnnincd a t  a 
r:~tlxcr priniitivc stage. 'I'his is no rcproacli against thcsc w o ~  ks, at 
Ic,tst not against those belonging to tlic previous ccritury. J:or thc 
stlttc of npplicd logic was deterr~~inctl by thc inadequacy of its forrn,~l 
Sounciations. 

'The creation of a new and efficient instrument in the place of 
tlic old and usclcss one took :I long time. Jt is perhaps to be douhtec1 
wliethcr the logicians could have brougl~t this about under their ow11 
power. Fortunately an instrunlcnt has bccn found, a new logic which 
lias been clcvclopcd almost cntircly by mathematicians in the last 
fifty years. Difliculties in mathematics gave rise to this dcvelopmcnt. 
General applications of a philosophically significant naturc wcre riot 
a t  fitst envisaged. The niajority of pllilosophcrs havc even now takc11 
little cognizaticc of tlic new logic and have extracted even less ad- 
valitagc fro111 it for thcir own work. Indced, the caution ancl un- 
easy tiniidity with wlricli they approtrclr or, more generally, circum- 
vent tlic ncw logic is striking. To  be sure, thc fornial garb tlcmandccl 
by inntltematics frightens many away. I-lowcvcr, an instinctive fecl- 
ing of oppositioii lies at the root of the philosophers' fear. Arid for 
once they have caught the scent correctly: in the new logic-this is 
not yet rcalizcd by many of its advocates-lies the point at which 
the old pliilosophy is to be removed froin its Ilinges. 13cforc the 
inexorable judgment of the new logic, all philosophy in the old 
scnse, whctlicr it is connected with Plato, Thomas Aquinas, Knnt, 
Scllclling or I-Icgcl, or whcthcr it constructs a new "mctaphysic of 
13cing" or a "l>l~ilosopliy of spirit," piovcs itsclf to be riot merely 
materially false, as carlicr critics mai~ltained, but logically untenrtble 
ancl therefore mcaninglcss. 

The new logic came into cxistcnce in tlic final clcc;~dcs of the 
last ccntury. Pollowing on Leibniz's iticas ;~nd ~n;~king u\c of the 
carlier contrib~itions (Dc Morgan 1547; Uoole 1854), Frcgc, Pe;lno 
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and Schrodcr m;ldc thc first attempts at a new and coniprehensive 
reconstruction of logic. On the basis of this previous work, Wliite- 
head and Russell created the great basic work of tllc new logic, I'ritl- 
cipirr A4crtlierl1crtica ( 1  9 10-19 1 3) .  All fur thcr contributions to the 
ncw logic depend upon this work. Tlrcy attcmpt cithcr to supplement 
or  revise it. (A few n;tmes may bc ~rtcntioncd hcrc; the Giittingcn 
School: Hilbcrt, Ackcrlnann, Bernays, 13chmann, cJt (11.; the Warsaw 
School: Lukasicwic~, J,csnicwski, Chwistck, Tarski, ct a/.; Wittgcn- 
stcin 2nd his associate Ramsey .) 

T l ~ e  ~iiost i~itl)c)rt;~~it stinll~lus for tlic dcvelopmcnt of the 11ew 
logic lay in the ncccl for a critical le-examination of tllc foundations 
of m,tthcrnatics. Mathematics, cspccinlly si~lcc the time of Leibniz 
and Newton, had ~nacle enormous advariccs and acquircd an abun- 
dance of new knowlcdgc. Uut the sccuring of thc foundations had 
not kept in step with the rapid growth of the edifice. Tliercforc, about 
a ccntury ago, a more vigorous effort began to be rliaclc to clarify 
tllc fundamcntal concepts. This effort was successful in niany in- 
stances. Matheirraticians succeeded in defining in a rigorous form 
such important concepts as, for cxa~nplc, limit, derivative and com- 
plex number. For ;t long time, thcsc concepts had been fruitfully 
applied in pract ic~ without having acicqurttc dclinitions. We have 
only the sure instincts of great mathematicians and rlok thc clarity 
of conccpts to thank for the fact that the inadequacy of the concept 
formation caused no mischid in mathematics. 

Elforts at a cla~ification of fundamcntal concepts went forward 
step by step. Pcoplc wcrc 1101 satisfied with reducing the various 
conccpts of mathematical analysis to the fundamental concept of 
nur-ubcr; they required that the concept of nurnbcr should itself be 
iogically clarified. This inquiry into thc lo$;ic,tr/ ~ortr~tl(iliorr,s of ~l.illl- 
tnetic \vith a logicrrl crrlctlj1.viLr of nrrmDcr as its goal, called ~~cremptorily 
for a logical systern wliich had thc complchcnsivcncss and precision 
to do the work dcnlandcd of it. Thus, tlicse inquiries gave an cs- 
pccially strong ini11ct~is to tllc tlevclopnlcnt of thc ncw logic. Peano, 
iTrcgc, Whitchc;ltl, Russcll and I-lilbcil were led to do thcir work 
011 logic primarily for this reason. 

'I'hc necessity for a new rcconstr~~ction of logic becatlie ever1 
illore psessi~~g when certain contradictions (";untino~~iics") wcre no- 
iiccd in thc realrn of matlicmatics which soon proved thcn~sclvcs to 
bc of a gcncral, logical naturc. 'Thesc contradictions could be ovcr- 
come only by a fundnmcntal reconstruction of logic. 

Jn  tlic following pagcs, some of tlic impoi tan1 characteristics of 
[he rlcw logic will bc stated. Abovc all, n~cntion will be made of 
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those traits which distinguish the new logic from the old and by 
means of which the new logic has gained a special sigriificancc for 
the whole of science. First we shall take a look at the syn~bolic garb 
in which the new logic custonlarily appears. Then a few remarks 
will be made about the enrichment in content which consists pri- 
marily in taking account of relations instead of restricting oneself 
to predicates. In addition, it will be brieily shown how tlie contra- 
dictions to which we have just referred are overcome by the so-called 
theory of types. After dealing with these points, which are significant 
chiefly for logic itself, we shall examine the several points of general 
scientific importance: the possibility of deriving mathc~natics froni 
logic; the cxplat~atiot~ of the essentially tautological character of logi- 
cal sentences, a point which is very i~ilportant for pllilosophy; the 
analysis of concepts by means of which science is rendered a unified 
whole; and fi11al1y the cli~liination of metaphysics by logical analysis. 

When a reader looks at a treatise in iilodern logic, the first out- 
ward feature that strikes him is the use of synlbolic forms which 
appear similar to thosc oE mathematics. This symbolisill was origi- 
nally constructcd in imitation of mathematics. I-Iowever, forrns niore 
suitable for tile spccial purposes of logic were subsequently developed. 

In mathematics, the advantage of the symbolic mctliod of rcpre- 
sentation over verbal language is obvious. Consider the sentence: "if 
one ~ ~ u m b e r  is nlultiplicd by another, thc result is the same :IS that 
obtained by multiplying the second by the first." It is evidently 111uch 
clearer and more convenient to say, "For any numbers x and y, 
it is thc casc that x.y = y.x" or Inore bricfly, using the logical sign 
for universality, " (x,y) .x.y = y.x." 

By cinploying syn~bolisnl in logic, inferences acquire a rigor 
which is otherwise unobtainable. Jnfcrences arc made by means of 
arithmetical operations on formulae analogous to calculations (hence 
the clcsignntion "calculus," "propositional calculus," "functional cal- 
culus"). To be surc, nlnterial considerations guidc the course of 
deduction, but they clo not enter into the deduction itself. This 
metlioci guarantees that no unnoticed nssumptiotls will slip into the 
deduction, a thing which it is very difficult to avoid in a word- 
language. Such dcductive rigor is especially important in the axio- 
matization of any domain, e.g. geotnctry. The history of gcon~etry 
furnislics nurncrous cxamples of impure deductions, such as the vari- 
ous attempts to derivc the axion1 of parallels from the other axioms 
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of Euclidean geometry. A sentence equivalent to the axiom of paral- 
lels was always tacitly assumed and employed in these derivations. 
Rigor and ncatness is rcquirccl in the constitution of concepts just as 
much as in the derivation of sentences. With the ~licthods of the new 
logic, analysis has shown that many philosophical concepts do not 
satisfy the higher standards of rigor; soiile have to be interpreted 
differently and otlicis have to be eliminated as ~~icaninglcss. (Scc 
Scction 9 bclow.) 

As will bccorlle clearer presently, the theory of knowledge, which 
i \  aftcr all nothing but applicd logic, can no Inore dispense with 
syn~bolic logic than physics can dispense with mathematics. 

4. T I E  LOGIC OF RELATIONS 

The new logic is distinguished fro111 the old riot only by the 
foml in which it is prcsentecl but chiefly also by the increase of its 
r'lnge. The 111ost important new domains arc the theory of relational 
scntcnces and the theory of sentential functiotis. Only the theory of 
relations will be (briefly) considcrcd here. 

The only form of statenlents (sentenccs) in the old logic was the 
predicative form: "Spcrates is a man," "All (or some) Greeks are 
men." A preclicate-concept or property is attributed to a subject- 
concept. Leibniz had already put forward the deniand that logic 
should consider sentences of relational form. In a relational sentence 
s ~ c h  as, for example, "a is greater than b," a relation is attributed 
tr, two or more objccts, (or, as it might be put, to several subject- 
concepts). Iicbniz's idea of a theory of relations has been worked 
out by the new logic. The old logic conceivcd rclatiot~al sentences 
as sentences of predicativc for111. I-Iowcver, many infcrences involv- 
in:: relational sentences thercby bcco~~ ie  impossible. To  be sure, one 
can interpret tlie sentence "a is greater than b" in such a way that 
thc prctlicatc "g~erttcr than 13" is attributed to the subject a. But 
thc prcc1ic;ltc tliets bccomcs a unity; orlc cannot extract b by any 
rule of irlfcrc~~cc. Conscquently, the scntencc "b is snialler than a" 
cannot bc infcrrccl from this sentence. In thc new logic, this infer- 
ence takcs place jn the following way: The rclatiori "smaller than" 
is defiried as the "convcrsc" of the relation "grcater than." The iii- 
fe~cncc in question thcn rests on the universal proposition: If a 
re1,ition holcis bctwecn x and y, its converse holcis betwcen y and x. 
A further example of a slatemcnt that cannot bc proved in the old 
logic: "\.Vl~ercvcr thcrc is a victov sonleone is vanquislwl." In the 
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new logic, this follows from the logical proposition: If a rclation 
has a refercnt, it also has a relatum. 

Relational statcnlcnts arc especially indispensable for the mathe- 
matical sciences. Lct us considcr as an example the gcomctrical 
conccpt of the thrcc-place rclation "betwcc11" (on an opcn straight 
linc). Thc gcomctrical axioms "If a lies betwcc~l b and c, b docs 
not lie bctwecn c and a" can be expressed only in the ncw logic. 
According to thc predicativc vicw, in thc first casc wc would havc 
the predicates "lying bctwecn b and c" and "lying betwcen c and 
a," If these arc left unanalyzcd, there is no way of sl~owing how the 
first is transformed into thc second. If one takes the object? b and 
c out of thc predicate, thc statcmcnt "a lies between b and c" no 
longer serves to characterizc only onc objcct, but three. It is thcrcforc 
a thrce-place relational statement. 

The relations "greater than" and "betwcen" are of such a kind 
that the ordcr of thcir tcrms callnot be altered at will. Thc deter- 
mination of any order in any dotnain rests essentially on relations 
of this kind. Tf among a class of pcrsons it is known which of any 
pair is the tallcr, this class of pcrsons is thereby serially ordered. It 
might be held that this could also bc donc by means of predicativc 
ascriptions-namely, by attributing a definite measure as a prollcrty 
to  each person. But in that casc it would again have to be assutncd 
that with rcspcct to any two of these quantities, it was known which 
was t l ~ c  grcatcr. Thus without an ordering relation no scrim can be 
constructed. This shows the indispensability of the thcory of scla- 
tions for all those scicnccs which deal with sesies and ordcrings: 
arithmetic (number series), geo~nctry (point series), physics (all 
scales of mcasurcment: those of space and time and the various 
statc magnitudcs). 

Restriction to prcdicatc-sentences has had disastrous cflccts on 
subjccts outside logic. Pcrhaps Russell is right when he ~nadc  this 
logical failing rcsponsiblc for certain mctn~~hysicrtl errors. I f  cvcry 
sentcncc attributes a predicate to a subject, thcre can, a fc r  all, be 
only onc subjcct, thc Ahsolute, and cvcry statc of airails nlujt con- 
sist in thc possessiorl of a certain attributc by the Absolute. In thc 
same way pcrhaps all rnctaphysical thcories about mysterious "sub- 
stances" could bc traced to this mistake. 

Howcvcr this inay be, it is ccrtain that this rcstriction has for 
a long time bcen a serious drag upon pl~ysics-c.g., thc idca that 
pl~ysical matter is substance in the pl~ilosopl~ical scnsc. Above all, 
we may well assu~nc that this logical crror is responsiblc for the 
concept of absolute space, Because thc fundamental for111 of a prop- 
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osition had to be predicative, it could only consist in the specification 
of tilc position of a body. Since Leibniz had recognized the possi- 
bility of rclational sentences, he was able to arrive at a correct 
conception of spacc: thc elementary fact is not thc position of a 
body but its positional relations to other boclies. He upheld the view 
on c~?istemological grounds: thcre is 110 way of determining the , b 'I SO- 
lute position of a body, but only its positional relations. I-Iis campaign 
111 favor of thc relativistic vicw of space, as against the absolutistic 
views of thc followers of Newton, had as littlc succcss as his pro- 
gram lor logic. 

Only after two hundred years wcrc his ideas on both subjects 
takcn up and car~icd through: in logic with the thcory of relations 
(Dc Morgan 1858; Peirce 1870), in physics with the theory of rela- 
tivity (anticipatory ideas in Mach 1583; Einstcin 1905). 

Around the turn of the century, certain strange contradictions 
("paradoxes") appcared in the new ~natheruatical discipline of set 
theory. Closcr investigation soon showed that these contradictions 
wcrc not specifically mathematical but werc of a general logical 
character, the so-callcd "logical atltinon~ies." Thc new logic had not 
yet dcvcloped to thc point where it was able to ovcrconle these 
contradictions. This was a defcct which it shared with the old logic, 
and it provided a further motive for rebuilding thc systcrn of logic 
from its foundations. Russcll succecdcd in eliminating thc contra- 
dictions by mcans of the "theory of types." Thc gulf bctwccn the 
new and thc old logic thereby bccanlc still widcr. The old logic is 
not only significantly poorcr in content t1i:in the new, but, bccausc 
the contradictions arc not rcrnoved from it, it no longcr counts at all. 
(Most logical textbooks arc still unawarc of this.) 

Lct us considcr the simplest cxamplc of an antinomy (following 
R~i.iscll). A corlcepl is Lo be calietl "p~ctlic;~blc" if i t  is npplic~tblc to 
itsclf. Fur cxamplc: Tlic conccpt "abstract" is ijbstract. A conccpt 
is to bc callcd "i~npredicable" if it does not apply to itsclf. For 
ex~implc: Tllc conccpt "virtuous" is not virtuous. According to the 
law of cxcludcd oiiddlc, thc co~lccpt "ilnprcdicablc" is cither predi- 
cable or iinprcdicablc. Assu~nc that it is prcdicoblc; then, according 
to ihc definition of "predicablc," it can bc ascribed to itsclf and is, 
therefore, is~prcdicable. Assume that the coliccpt L'imprcdicable" is 
ioiprcdicnbie; thcn the conccpt is ascribcd to itsclf; conscqucntly, 
according to the definition of "prcdicable," it is prcdicable. There- 
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fore, both assumptions are sclf-contradictory. There aic many similar 
antinornics. 

The theory of types consists in thc f ~ c t  that all conccpts, 1~1th 
prol3crtics il11d rcl;itioris, arc classilicd <tccording to "typcs." For 
simplicity's sakc, let us rcstiict oursclvcs to properties. A distinction 
is made bctwccn "individuals," i.c. objects which arc not piopcrtics 
(zero Icvel) ; puopcrtics of individ~1;ils (fiist lcvcl) ; pi o p c ~  t ~ e s  of 
propcrtics of inclivicluals (sccond Icvcl) nrld so on .  Let us tC1ke for 
cx;umplc bodics to be individuals; tllcn "square" and "~ctl" ale prop- 
crtics of the fiist lcvcl; "sprltial propcrty" and "color" ale propcities 
of the second Icvel. The thcory of types says: a propc~ty of the first 
lcvcl can he attributctl or denied only to individuals but ct\nnot 
apply to propc~tics of tllc fir\t or higlic~ lcvcls at all, a plopcity of 
tile scconci Icvcl can be attr~buted or dcnicd only to plopcrtics of 
tltc f i~s t  lcvcl but c,innot apply to int1ividu:tls or to p~opcitlcs of the 
sccontl or I~iglicr levels, ;lncl so on. For example: If a :ind b ale 
bodies, the scrltenccs "a is square" and "b is rctl" aic cithcr true 
or falsc but in cithcr casc meaningful. Fu~thcr ,  the scntenccs "Squarc- 
ness is a spnti,~l propcity" and "Red is a color" arc tiue. On the 
other hand, the series of words ";I is a spatial ~ r o ~ ~ r t y , "  "Scluarc- 
ncss is ~ c d "  and "Color is a spatial propcrty" arc neither tlue nor 
falsc but rncaninglcss. They are mcrc pscudo-scntcriccs. Such pseudo- 
scntenccs arc :~voidcd if a property of the nth levcl is applied only 
to conccpts of thc lcvcl n-I. A particularly important sl>c"iil case 
follows from this: The assumption that a certain property bclongs 
or docs not bclong to itself can bc ncithcr true nor f'tlsc, but is 
n~eaninglcss. 

As one can c;isily see, if tlie rules of thc thcoly of types ;ire 
obeyed, the ; ~ b o v c - r i c ~ t i o c t  antinonly of "inlprcdic,iblc" docs not 
arise. For tllc statcd dcfinitions oC "prccl~c,~blc" and Iinllicd~cable" 
cannot be fortnulatcd. Tlicy arc ti~crcfore rncaninglcss. 'I'lic lcmaining 
antinornics which havc not bccn lefcrrcd to hcic c,in bc clilnillatcd 
in a siniilar manner. 

As has been mcntio~icd, thc logical rtnalysis of arithmetic is one of 
tllc goals of tllc i~cw logic. Frege Iiact already conic to tllc conclusion 
that inathcii~atics is to bc considcrcd n branch of logic. This view W:IS 

confirmed by Whiteliead ant1 Russell who carried thtotlgh tlic con- 
struction of tllc system of n~athc~natics 011 the basis of logic. It was 
shown that cvcl-y mathematicnl conccpt can be dclivctl from the 
fundai~~cntal co~lccpts of logic aiici Illat cvc~y ii~;ltllcnl:rtic,~l {cntencc 
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(insof'lr as it is valici in cvcry conccivablc donlain of any size) can 
11e clcrived fro111 the ft~nclamcntal statcinerlts of logic. 

7 '1 :~  most inlpoi tant  conccpts of the new logic (thcy are in part 
iccluciblc to one a~iotlicr) are tlic following: 1 .  Negation: "not"; 
2. the logical conncctivcs for two sentences: "and," "or," "if-then"; 
'\. "cvcry" (or "all"), "there is"; 4. "identical." Thc possibility of 
tlcriving aiithmctical conccpts may bc illustrated by a sin~ple ex- 
,~mplc: the numbci t ~ v o  as a c;1rdinc1l, i.c., as the ~llinlbcr of a conccpt. 
Definition: "The caidinal nunlbcr of a conccpt f is two" is to mean 
"Tlic~c is ;In x and thcrc is a y such that x is not itlenticnl with y, x 
ialls under f, y falls under f, and for cvcry z it is the casc that if z 
talk under f ,  z is identical with x or with y." Wc scc that only the 
iogicnl conccpts which havc just bccn listctl arc ernploycd in this 
clciinition of "two"; this can bc sllown rigorolisly only in a syn~bolie 
icprcsentntion. All tlic natural nunlbers can be tlcfiricd in a similar 
inanner. Ful thcrmo~c, thc positive and negative nurnberz, fractions, 
r cal nunibcis, complex nunibcrs, and finally ever1 thc conccpts of 
<lnalysis--limit, convergcncc, derivative, integral, continuity, etc.- 
can also be dcfincd in this way. 

Since cvciy mathcrnatical concept is dcrivcd fro111 the fu~lda- 
mental conccpts of logic, evcry ruathernatical sentclrce can bc trans- 
latcd into a scrltcilde about purely logical conccpts; and this transla- 
tion is thcn deducible (undcr certain contlitions, :is has bccn 
~ndicated) from the fundamental logical scntcnccs. Let us take as 
~ l n  exitmple the arithmetical scntcncc "14-1~=2." Its translation into 
C L  sentence of pure logic reads: "If a propcrty f has tllc cardinal 
nuniber 1 and a propcrty g has the cardinal nunibcr 1, and f and g 
,ire mutually exclusive, and if tllc conccpl 11 is the union of f a i d  g, 
~ h c n  11 h,is the c,ttdinal nunibcl 2." Tliis tl,t~lslnlion icp~cscnts a 
:,cntcncc from the logic of propel tics (tllcory of scntcnti;tl  function^) 
:vhich is ticrivablc froin (hc fur~cl,~mcnt:~l scntcnccs of logic. In a 
,iinil,lr way, all the remaining scntcnccs of arithnlctic and analysis 
(to tlic cxtcnt that thcy ai-c univc~sally valid in the widcst sensc) 
we ~ ~ ~ o v i i b l c  as scntcnccs of logic. 

7. Tric T A U I ~ I . ~ G I ~ A I ,  C ~ r h n ~ c T r n  or; L,OGIC 

011 thc basis of tllc 11cw logic, the csscntial cl1;lractcr of logical 
[,entcnccs can bc clc:uly ~ccoglii~ecl. This has become of thc grcatcst 
import~u~cc for the thco~y of m;i[hcrnaticcil knowledge ;is well as for 
:he cl;lrification of controvc~si;il philosophical questions. 

'I llc t~su,il c l ~ \ t ~ n c t ~ o i ~  in  lo2,ic bclwccn fu~~cl,~nicnl,ll ancl tlciivcd 
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sciltcnccs is arbitrary. It is immaterial whether a logical scntcncc is 
clcrived fro111 other scntcnces. Its validity can be rccognizcd from its 
form. 'This may be illustrated by a sirnple cxamplc. 

With the niti of the logical conncctivcs, onc can constiuct otl~cr 
sc~ltcrices fro111 two sentcnces "A" and "U", c.g., "11ot-A," ".2 or B," 
"A and I3.l' 'IIlc truth of thcsc conlpound scntcnces obviou5ly docs 
11ot clcpcntl upon tlic meanings of the scntcnces "A" aricl "13" but 
only upon their truth-valucs, LC., upon wlicthcr they arc t ~ u c  or  
false. Now thcrc are four combinations of truth-values for "A" and 
'LIJ,'' ~lanicly, I .  "A" is truc arid "13" is truc: T T ,  2. 'TI7, 3 .  17T, 4. 
FF. 'The rilcaning of a logical conncctivc is clctcrmincd by thc fact 
that tlic scntcnccs con~tructcd wit11 the hclp of this conr~cctivc are 
true in ccrtairl of the four ~~ossible  cascs and falsc in the others. For 
cxai~~l'lc, tllc mcaning of "or" (in thc non-exclusive sen??) is dc- 
tcrn1i1ied by thc stipulation that tlic scntcncc "A or U" is tluc in 
tlie first thrce cascs ancl false in tlie fourth. Compouncl sc~itcnccs 
can be combined furthcr to make new compound scntcnccs. Let us 
takc as an cxamplc: "(not-A and not-B) or (A or B) ."  Wc can 
now establish tlic truth-valucs in the four cascs first for the con- 
htitucnt scntcnccs and thcn for thc sentence as a wliolc. We thcrcby 
it] this cxan~plc arrive at a remarkable result. "Not-A" is true only 
in the tliird and fourth cascs. "Not-B is true only in thc scconcl and 
f o u ~ t h  cascs. Cotlscqucntly, "liot-A and not-U" is t ~ u c  only in thc 
fourth case. 

1101-A A or L3 (,rot-A nltd 

nr~rl 1101-B) o r  
A n not -A I I O ~ - D  r~ol -U ( A  0 1  1 ~ )  

1 T -r 12 
F I: T 'I' 

2 'I' F 1' T F 7' T 

3 F ?r 'I' 1: I' 'I' T 
4 F I; 'r T T li 'T 

"A or B" is truc in the first thrce cascs. Tlicrcforc, the cntirc scntcnce 
"(not-A and not-13) or (A or J3)" is truc in cvc~y cilsc. Such a 
fortnula, whicli clcpc~icls ncither on the rilcanings nor the truth- 
valucs of the scntcnccs occurring in it but is i~cccssatily truc, whctl~cr 
its constitt~rnt scntcnccs arc truc or false, is cnllect a toirlology. A 
tautology is truc in virtue of its mere form. It can be shown that all 
thc scntcnccs of logic ;~ntl, hcncc, accorcling to tlie view atlvocatcd 
hcrc, all thc scntcnccs of n~atlicluatics alc tairtologics. 

If ;i conipound sclltcncc is communicated to us, c.g., "It is rain- 
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irig here and now or it is snowing," wc lcarn somctliing about reality. 
7 his is so bccausc tlic scntencc cxcludcs certain of tlic rclcvant 
s:ates-of-nfT,~irs anci lcavcs tlic ~cmaining ones open. In our cxaiiiplc, 
tilere alc four possihilitics: 1 .  It  is raining and snowing, 2. It is 
r'lining and nol snowing, 3. It is not raining but it is s~lowing, 4. It 
i ,  not raining and not snowing. The scritcncc cxclucics tlic fourth 
possibility and lcavcs tlic lirst tlircc opcn. If, on thc other hancl, we 
arc told a tautology, no possibility is cxcluclctl but they all rcn~ain 
ol'eti. Conscquciitly, wc Icarn notliing about reality from the 
t'lutology, c.g., " I t  i 5  raining (hcre ant1 now) or it is not raining." 
l'autologics, thcrcfoic, arc crnl,ty. 'I'hcy say nothing; they liavc, 
so-to-speak, zcro-contcnt. Ilo~vcvcr, tl~cy ncctl not be t l iv i~~l  on this 
:~ccounl. Tlic ctbovc-mcntioncd tautology is trivial. On thc otlicr 
liand, thcrc arc ot11cr scntcrlccs whosc tautological character cannot 
l)c rccognizcd at first glc~ricc. 

Sis~cc a11 thc scntcnccs of logic arc tautologic:~l and dcvoitl of 
content, we cannot draw infcrcnccs from thcri~ about what was 
ncccssary or iml~ossible in reality. Thus tlic attcrilpt to base mcta- 
j~hysics on purc logic which is cliicfly cliaractcristic of such a systc~n 
21s Hegel's, is shown to be unw;~rrantcd. 

Mnthcn~atics, as a branch of logic, is also t;lutologicnl. In  the 
Kalitian tcrminologji: The scntcnccs of ~iiatlicmatics arc analytic. 
'I  hcy arc riot synthctic u pr-ior-i. Apriorism is thcrcby deprived of its 
stror~gest argument. Empiricism, the vicw that tl~erc is no synthctic 
r: 1)riori knowlctige, has always found tlic greatcst difliculty in intcr- 
prcting matlicmatics, a difficulty which Mill did not succced in 
overcoming. This diflic~~lty is rcmovcd by thc fact that matlicmatical 
:~cntcr~ccs arc ncithcr cmpiricnl nor synthctic cr priori but analytic. 

Wc clistinguish applied logic, the logical atlalysis of the conccpts 
,:nd sentcnccs of thc diflcrcnt branchcs of scicncc, from purc logic 
with its formal problcrns. Though up  to now most of thc work in tlic 
iicw logic lias dcalt with fonnal subjects, it lias also attaincd succcssful 
I csults in this dom;ljn. 

Thc analysis of the concepts of scicncc has shown that all thcsc 
concepts, no maltcr whctlicr thcy belong, according to the usual 
classification, to the natural sciences, or to ~~sychology or thc social 
~cicnces, go hitck to a comnlon basis. Thcy can be rcduccti to root 
conccpts which apply to the "givcn," to the content of immediate 



cspcricncc. To  bcgin with, all conccpts rclating to onc's own CX- 

pcricncc, i.c. thosc which apply to the psychological cvcntc of thc 
knowing sul>jcct, call bc traced back to the givcn. All phy4lcal con- 
cepts can bc ~cduccd to conccpts relating to onc's owri cxpcricncc, 
for cvcry pliysical cvcnt is in principlc confirmable by mcms of 
pcrccptions. All conccpts rclotrng to other mrntls, tliat I \ ,  tho\c that 
l~pply to thc psychologic;~l proccsscs of subjects otlicr tll,ln onc~clf ,  
aic con\trtutctl oilt of 1,1ly\icnl conccpts, 1;iri;llly tllc conccl?t\ of the 
social scicnccs go back to conccpts of thc k~rids just n~cntioncci. 
Thus, a genealogical t ~ c c  of conccpts rcsults in wh~ch cvc~y co~iccpt 
niu\t in p~iriciplc li~icl its placc accord~ng to thc w'ly i t  15 c lc~~vcd 
from otlicr conccpts and ultimntcly from thc givcn. 'I hc constitution 
theory, i.c. tlic tlico~y of tlic constr~tction of 'I systcrn of ,111 scrcnl~fic 
conccpts on a comnlon basis, shows further t11,it in s cor~csponding 
manncr cvcry statement of science can bc letranslated into a statc- 
mcnt about tlic given ("methodological positivism"). 

A scco~id constitution systcnl, which likcwisc includes all con- 
cepts, has ~hysic;11 C O I I C C ~ ~ S  for its basis, i.c., conccl~ts which apply to 
evcnts ill spacc and tinlc. The conccpts of psychology ;~ncl tllc social 
scic~iccs ;uc rctlucccl to physical concepts accortfing to the pritlciplc 
of bchnvioi isill ("~~~ctl~odological nlntct ialism") . 

We speak of "methodological" positivism or niat~ri~rlism because 
we arc conccrncd licrc only with mctliods of dcrivirig concepts, 
wliilc complctcly eliminating both the mctapliysical thesis of positiv- 
ism aboul thc rcality of thc givcn ;11ic1 tlie metapliysic:ll tlicsis of 
incltcrialisni about tlic rcality of the physical worlcl. Conscquctitly, 
tlie positivist ancl rnatc~ialist constitution syste~us do not contradict 
one anotllcr. Both are correct and indispcns;tblc. Thc positivist 
system corrcsponcls to thc epistemological vicwpoint bcc;\usc it provcs 
thc validity of knowlcdgc by reduction to the givcn. The matciialist 
systcnl cor-rcsponds to tlic vicwpoint of the cmpi~ical scicnccs, for 
in thic systcm all conccpts are ~cciuccd to thc physical, to thc only 
clon~ain which cxllibits the co~lrplclc rulc of law and ~nnkcs intcr- 
suhjcctivc k~iowlcdgc ],ossiblc. 

'I'lius, with tlic aid of tlic ncw logic, logical anillysis lends to a 
rrrtilic.d .rc.icilc-c. Tllcrc arc not dilTcrcnt scicnccs w~tli funcl~imcntally 
tlillelcnt n~ctliods or dilfcrcnt sourccs of knowlcdgc, but only one 
scicncc. All hno~vlcclgc fincls its placc in this scicricc ;~iitl, inclcccl, is 
knowlcdgc of basically the same kind; t l~c  ;~ppcarr~ncc of funclnmcntal 
dilTctcnccs bctwecn the ~cicnccs alc thc deccptivc rcsuit of otrr lising 
dilTcrcnt sub-languages to exptcss thcm. 
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9. T I ~ E  EI IMINATION OF MIJTAI~IIYSICS 

. Ilic - tautologic,~l cll,iractcr of logic sho\vs that all infcrence is 
tautologicnl. 'Ihc conclusron always says tlic same as the prcrniscs 
(or less), but in ;I clilIclcnt litiguistic fottn. Onc fClct can ncvcr bc 
infelled from anothcr. (Accol-ding to tlic usunl vicw this docs occur 
in iniluctivc irifcrcncc, but thic s~rhjcct c;lrlnot bc tli\cllsscd Iicrc.) 
F r o n ~  this follows the impossibility of arly nictnpliysics which trics 
to drctw infcrcnccs from cxpcricncc to sotncthirig transccndcnt which 
lies bcyonti cxpctlcncc anti is 11ot itsclf cxpcricrlcablc; c.g. the "thing 
in itsclf" lying bchincl thc things of cxpc~icnce, tlic "Absolute" 
bcllintl the tot'llity of tlic rclativc, thc "c\scncc" ancl "rncaning" of 
events bchind tlic evcrils tl~cmsclvcs. Sincc ~igorous inference can 
ncvcr lead flom cspcricncc to tlic transccnclent, metaphysical infcr- 
ences must lcnve out esscrltial stcps. 'The appearance of transcendcncc 
stems from this. Conccpts arc introduced which arc irrcduciblc cithcr 
to thc given or  to the physical. Tlicy alc thcrcforc Illere illusory 
conccpts wliicli alc to bc rcjcctcd from the cpistcmological viewpoint 
as well as from thc scientific viewpoint. No matter how 11lucI1 tlicy 
are sanctified by tradition and cl~argccl with fccling, thcy are Incan- 
inglcss words. . 

With thc aid of tlic rigorous mcthocls of thc new logic, we can 
treat sciencc to a tllo~o~rghgoing process of clccontamination. Every 
sentcrice of scicncc must be provecl to bc mcnningful by logical 
analysis. If it is discovcrccl that tlic scntericc in yucstion is cithcr a 
tautology or a contracliction (neg;rtion of a t;lutology), the statement 
kclongs to Lhc iiom;iin of logic inciocling ~i~;~tl~coi:itics. Altcmntivcly 
the scntcncc has factual content, i.c., it is rlcitllcr tautologicnl nor 
contradictory; it is then :In c~nl,iric,~l scntcncc. It is rcduciblc to tlic 
given and can, thcicforc, bc cliscovcrccl, in principlc, to bc cithcr 
truc or false. The ( t ~ u c  or f a l ~ c )  scntcnccs of Lhc cnlj~irical scic~lccs 
are of this char;lctcr. T1ici.c arc 110 ilucstions whicll r~rc it1 lirinciplc 
unanswcr-;tblc. T h c ~ c  is no such th~ng as \pcculativc l,llilosol)hy, a 
systcrn of \cntcnccs with a spcci;ll subjcct n1,~ttcr or1 a par with tlrosc 
of tllc scicnccs. 1.0 pursue pliilosopliy can oiily bc to cla~ify tlic 
conccpts and scntcnccs of scicncc by logical ;~nalysis. Thc inst~~imcnt  
for this is thc new logic. 


