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A . H . MAROSTICA 

ARS COMBINA TORIA AND TIME: 
LLULL, LEIBNIZ AND PEIRCE* 

I. I n t r o d u c t i o n 

In the present s tudy I exp lo re s o m e connec t ions be tween three very impor-
tant ph i losopher s : Llull , Le ibn iz and Pei rce . T h e fo l lowing line of a r g u m e n t is 
related, a lmos t exc lus ive ly , to their c o m m o n l y shared idea of ars combinatoria 
(cons ider ing every th ing at a high level of abs t rac t ion) and their shared v i ew of 
t ime, which is totally consistent with that idea of ars combinatoria. Accord ing ly , 
I shall defend the fol lowing: first, that Llull , with his Ars generalis ( 1274-1308) , 
in f luenced Le ibn iz in his c o n c e p t i o n of ars combinatoria, p resent ma in ly in 
Dissertatio de arte combinatoria ( 1 6 6 6 ) , and in On Universal Synthesis and 
Analysis (1683) . Second, that Leibniz influenced Peirce about the issue in several 
wr i t ings . 1 Th i rd , that Llull wi th his ars combinatoria (especia l ly in his te rnary 
pe r iod) inf luenced Pe i rce in his d iv i s ion and c lass i f ica t ion of s igns . 

* A U T H O R ' S N O T E : I o w e t h a n k s to A n t h o n y B o n n e r for h is g e n e r o u s and t h o u g h t f u l 
cr i t ic ism of an earlier vers ion o f this paper. T h o u g h m y debts are far wider , I particularly w i s h to 
a c k n o w l e d g e the h e l p o f A n d r e a s M i i l l e r , w h o c a l l e d m y a t t e n t i o n to the s i m i l a r i t y b e t w e e n 
L l u l T s and P e i r c e ' s s e m i o t i c s . I w a n t a l s o to e x p r e s s m y grat i tude to Harald Pi lot , w h o h e l p e d 
m e wi th exp lanat ions and b ib l iography related to L e i b n i z ' s c o n c e p t i o n of t ime . 

' The Collected Papers of Charles Sanders Peirce, V o l s . I -VI, ed . Ch. Hartshorne & P. W e i s s 
( C a m b r i d g e , M a s s . , 1 9 3 1 - 5 ) ; V o l s . V I I - V I I I , ed . A . Burks ( C a m b r i d g e , M a s s . ) , 1958 . A b b r e v i a t e d 
CP f o l l o w e d by v o l u m e and p a g e s . In th i s c a s e , s e e CP 2 . 2 2 7 - 2 7 3 , w i t h w r i t i n g s d a t i n g from 
1 8 9 7 , and his Syllabus from ca. 1 9 0 2 . 
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T h e first c l a im has been a l ready conv inc ing ly a r g u e d by several s cho la r s , 
but the s e c o n d and third c l a ims h a v e been ne i ther e n d o r s e d , nor a rgued , by 
a n y o n e . 

F ina l ly , I shal l c l a im that all of them share a s i m i l a r concep t ion of the 
s t ruc ture of t ime , if w e cons ide r that s t ruc ture from the topo log ica l po in t of 
v iew. And I shall s h o w that such concep t ion of the s t ruc ture of t ime is total ly 
cons i s t en t wi th their v i ew of an ars combinatoria. 

PART 1: COMBINATORY MECHANISMS 

II. LIull 

T h e ars combinatoria of R a m o n Llull is a m e t h o d by m e a n of wh ich he 
tries to find and exp lo re (by us ing cer ta in rules) all pos s ib l e c o m b i n a t i o n s (or 
manifes ta t ions) of pr imit ive concepts ; the so-called d iv ine digni t ies . This method 
was conce ived as a new way of answer ing , with mathemat ica l infallibility, ques -
t ions of any type , and, c o n s e q u e n t l y , of ob t a in ing t rue k n o w l e d g e . 

T h e ars combinatoria evo lves from an initial s t a g e (qua te rna ry per iod) to 
a second more simplif ied one ( ternary per iod) . The Ars generalis ultima (or Ars 
magna), the Ars brevis (a s u m m a r y of the fo rmer) and Logica nova, in wh ich 
Llull c o m p i l e s all the main logical features of the s t ruc ture of the Art , are the 
pr incipal w o r k s of the ternary per iod . Th i s s t ruc ture is an "a r t i s t i c " one , not a 
logical one (in the sense of t radi t ional or Aris to te l ian logic) , and it is real ized 
mainly th rough his ars combinatoria. In fact, for Llu l l , as for Le ibn iz and 
Peircc, thc ars combinatoria is a part of that logic that pe rmea tes the mind and 
the un ive r se , a l l o w i n g m a n to k n o w the latter by u s ing the former in such a 
way that there a re no def ini te l imi ts in his app roach to the truth. 

Llull was a s t rong realist . T h e bas ic concep ts in the ars combinatoria a re 
the d igni t ies w h i c h , in turn, are actual ly G o d ' s p roper t i e s opera t ing in na tu re . 2 

Enti t ies , hav ing in different var ie t ies those p rope r t i e s , cons t i tu te a l adder of 
being. So, w e first have God, then the angels , and success ive ly heaven, h u m a n 

2 ln the Ars generalis ultima (ternary per iod) , Llull m a k e s a d i s t inc t ion b e t w e e n the attr ibutes 
of G o d or d ign i t i e s in their abstract forms: bonitas, magnitudo, cternitas ( w h o s e s e m b l a n c e in thc 
w o r l d is duratio), poleslas, sapientia, voluntas, virtus, veritas and gloria, and in their c o n c r e t e 
forms: bonum, magnum, durans, potens, sapiens, volens, virtuosum, verum, gloriosum. 
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be ings , and so forth, down to the lowest c rea tures and the four e lements (earth, 
wa te r , a ir and f i re ) . 3 

In every period, quaternary and ternary, combina t ions are the essential basis 
of L l u l T s ars combinatoria as a Iogical s y s t e m . T h e m e c h a n i s m of these 
c o m b i n a t i o n s a re g iven ma in ly by the f igures . T h e cons tan t f igures in both 
per iods are the first figure (Figure A) and F igure T. T h e first one expresses the 
abso lu te p r inc ip le s or d iv ine d igni t ies ; the s e c o n d o n e expresses the p r inc ip les 
of re la t ion . 

F igu re A s t ands for G o d , W h o is r ep re sen ted by a point at the cen te r of 
a c o r r e s p o n d i n g circle . T h e c i r cumfe rence of that c i rc le is d iv ided into s ix teen 
c o m p a r t m e n t s (qua te rnary per iod) , or nine c o m p a r t m e n t s ( ternary pe r iod) . Llull 
l abe l led these c o m p a r t m e n t s wi th the let ters of the a lphabe t , from B to R, 
s t a n d i n g for the d ign i t i e s of God . Wi th t he se d iv ine a t t r ibutes Llull fo rms (in 
the qua te rnary per iod) one hundred and twenty binary combina t ions . He obta ins 
this n u m b e r by us ing (in the Ars compendiosa inveniendi veritatem) c o m b i n a -
tions wi thout repet i t ions of s ixteen concepts taken two at a t ime, thus obta ining, 

In this w a y he gets , for e x a m p l e , B C ( G o o d n e s s is grea t ) , B D ( G o o d n e s s 
is e t e rna l ) , and so on (see Graph 1). In the Ars demonstraliva, Llull uses 
c o m b i n a t i o n s wi th repe t i t ions of s ix teen e l e m e n t s taken two at a t ime, and so , 
he o b t a i n s , 

In these two w o r k s of the qua te rna ry pe r iod , F igure T differs from the 
other f igures because it has only fifteen c o m p a r t m e n t s : B, E, H, L, O, C, F, I, 
M, P, D, G, K, N, Q (see also Graph 1). It has five tr iangles of different colors 
inscr ibed in a c i rc le wi th a T at its center . 

3 In the quaternary per iod , the four e l e m e n t s o f the E l e m e n t a l F igure ( w h i c h is square ) h a v e 

d i f ferent c o l o r s : earth is b lack , w a t e r is g r e e n , air is b lue , and fire is red. It is c u r i o u s that the 

c o m p o n e n t s o f F igure A , represent ing the d ign i t i e s o f G o d , are wri t ten in b lue . B l u e is the c o l o r 

of h e a v e n . T h e c o l o r red is u s e d for the v i c e s ( o f F igur e V o f V i r t u e s and V i c e s , in w h i c h the 

v ir tues are b l u e ) , and for f a l s e h o o d ( Z ) . H o w e v e r , red is a l s o u s e d for three pr inc ip le s o f F igure 

T ( b e g i n n i n g , m i d d l e and e n d ) , and for that p o r t i o n o f F i g u r e S w h i c h r e p r e s e n t s the a c l s o f 

m e m o r y forget t ing , inte l l ec t not k n o w i n g , and wi l l l o v i n g and hat ing. It l o o k s as if the co lor red 

w e r e related to Hel l , or to the p a s s i o n s of the body ( b e c a u s e b l o o d is red as w e l l ) . 

136. 
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T h e typical me thod of F igu re T is first to g o from the un iversa l to the 
par t icu lar ( de scend ing ) , and s e c o n d , to go from the par t icu la r to the universa l 
(ascending) . In this way , the intellect can ascend to the universal or descend to 
the par t icular , a cco rd ing to the ca se in ques t ion . 

In any Art ( te rnary or qua t e rna ry pe r iods ) , wi th the excep t ion of his Ars 
demonstraliva, in wh ich he uses c o m b i n a t i o n s wi th repe t i t ions of m e l e m e n t s 
taken n at a t ime , all the m a i n c o m b i n a t i o n s are w i thou t r epe t i t ions (of m 
e lemen t s taken n at a t ime) . I think that the main reason is that L I u l F s Art is 
a me thod by which all s c i e n c e s b e c o m e d e m o n s t r a b l e , un ive r sa l ly and 
incon t rover t ib ly . T h u s , in his Ars demonstrativa the art ist can use no t on ly 
proposi t ions like " G o o d n e s s is g rea t " (BC) , that p rov ides some informat ion, but 
also " G o o d n e s s is g o o d " ( B B ) , that provides no informat ion. In demons t r a t ions , 
in genera l , w e can a l low all these types of c o m b i n a t i o n s . But w h e n Llull uses 
the Art as a me thod of " f ind ing t ru th" , he on ly a l l o w s c o m b i n a t i o n s w i thou t 
repe t i t ions . T h i s is so , b e c a u s e the p ropos i t ions invo lved mus t p r o v i d e s o m e 
information. W e can find these combinat ions without repeti t ions in the secondary 
f igures in the qua te rna ry pe r iod . H o w e v e r , in the te rnary per iod , in the Th i rd 
f igure of the Ars brevis or the Ars generalis ultima Llull s ta r t s wi th 
combina t ions wi thout repet i t ions of the nine letters that are c o m m o n to Figures 
A and T. T h u s , w e get a t r i ang le of thirty six c o m b i n a t i o n s . 

4 H o w e v e r , the e x a m p l e s g i v e n by Llul l s u g g e s t that w e can c o m b i n e p r i n c i p l e s from e i ther 
Figure A or Figure T i n d i v i d u a l l y , or from both f igures t o g e t h e r . F r o m the c o m p a r t m e n t B C in 
the tr iangle , w e can get , in Figure A , g o o d n e s s ( B ) and g r e a t n e s s ( C ) , or in Figure T , d i f f e r e n c e 
(b) and c o n c o r d a n c e ( c ) . C o n t i n u i n g the u s e o f s m a l l let ters for the p r i n c i p l e s o f F i g u r e T, w e 
w o u l d have the f o l l o w i n g permutat ions o f four e l e m e n t s taken t w o at a t ime ( i .e . B, C , b, c ) : 

4 ! 
4 P 2 = = 12, 

( 4 - 2 ) ! 
or B C , B b , B c , C B , C b , C c , b B , b C , b c , c B , c C , c b . Al l t h e s e r e l a t i o n s are n e w . In the Fourth 
Figure, w e aga in h a v e n e w re la t ions . Insofar as w e have nine letters in the a lphabe t , the c o m b i -
nat ions wi thout repetit ions of n ine letters taken three at a t ime generate e ighty- four c o m p a r t m e n t s : 

( 9 \ 9 - 8 - 7 

3 / 3 - 2 - 1 

T h e y are B C D , C D E , ... B C d , C D c , e t c . For a m o r e c o m p l e t e a c c o u n t o f the i s s u e , s e e 
A n t h o n y B o n n e r , Selecled Works of Ramon Llull (1232-1316), 2 v o l s . ( P r i n c e t o n , N.J . , 1 9 8 5 ) , 
V o l . I, pp. 5 8 7 - 5 9 7 . 
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5 T h c Ar i s to te l ian and c l a s s i c a l s y l l o g i s m s are d i f fercnt . T h e A r i s t o t e l i a n s y l l o g i s m has three 
f i g u r e s , d e p e n d i n g o n the p o s i t i o n o f the m i d d l e term in the p r e m i s e s . T h e c l a s s i c a l m e d i e v a l 
s y l l o g i s m has four f igures , d e r i v e d from sp l i t t ing the first Ar i s to t e l i an f igure into i w o . T h u s the 
first f igure is n o w M P , S M / S P , and the fourth f igure is P M , M S / S P . L I u l T s l o g i c , in turn, 
has four f igures (in the ternary per iod) : A T, the Third Figure and the Fourth F igure . F i g u r e s A 
and T a l l o w o n e to obta in p r o p o s i t i o n s , the third f igure g i v e s us the i m m e d i a t e i n f e r e n c e s , and 
the fourth figure g e n e r a t e s s y l l o g i s m s ( m e d i a t e i n f e r e n c e s ) . In addi t ion , L l u l P s s y l l o g i s m d e p e n d s 
not on ly on the form, but on the m e a n i n g of the letters e m p l o y e d . 

' T h e p r i n c i p l e s o f any f igure are e x p r e s s e d t h r o u g h an a l p h a b e t o f s i x t e e n or n i n c le t ters 
(accord ing to the period) . T h c y are not var iables but shorthand notat ions . 

8 4 . 

(See Graph 3 ) 

In Graph 2 (a) , we have the triangular representation of the nine letters that 
a re c o m m o n to F igu re s A and T . 

Llull used different types of geomet r ica l f igures. For the pr incipal f igures, 
A or T , in any pe r iod , he used c i rc les . In the qua te rna ry pe r iod , he used a 
squa re for the e l e m e n t a r y f igure . T h e s e c o n d a r y f igures of A and T in which 
the c o m b i n a t i o n s are pe r fo rmed are t r iangular . But , in the te rnary per iod only 
the Th i rd Figure is t r i angular ; it has the c o m b i n a t i o n s of the p r inc ip les of Fi-
g u r e s A and T (see G r a p h 2 (a)) . T h e Four th F igure is a c o m b i n a t i o n of the 
other three figures (see Graph 2 (b)) . As a matter of fact, in this ternary period 
(after 1290) , there is a s impl i f ica t ion and sys t ema t i za t ion of the Ar t : for 
e x a m p l e , the e l e m e n t a r y theory which w a s founda t ion of the Art in the 
qua te rna ry per iod d i s a p p e a r s , and ana logy is rep laced by the sy l l og i sm, which 
is not the same as the Aris to te l ian sy l log i sm. 5 Moreover , in the ternary per iod, 
Llull r educed the n u m b e r of f igures from twe lve to four, in wh ich c h a n g e the 
only f igures left f rom the qua te rna ry per iod are A and T . T h e p r inc ip le s of 
Figure A are essent ia l , they are the d iv ine at t r ibutes of God (or d igni t ies ) . T h e 
pr inc ip les involved in f igure T are the acc identa l ones , or re la t ive predicates . ' ' 

Based on the poss ib l e c o m b i n a t i o n s of the three c i rc les of the Fourth Fi-
gure , the final from of LlulTs, tr iadic combinator ia l mechan i sm was represented 
by the tabula generalis (p resen ted in the w o r k of that n a m e , and found c o m -
plete in his Ars generalis ultima, and in an abbreviated form in the Ars brevis), 
in wh ich he represented all the possible combina t ions wi thout repet i t ions of the 
c o m p o n e n t s of both F igu res A and T . 

T h e first tabula a l l owed us to ob ta in e igh ty- four t r iad ic c o m b i n a t i o n s 
w i thou t repe t i t ions : 
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These combina t ions cons t i tu te the so ca l led " c o m p a r t m e n t s " . Each of them 
are at the head of a co lumn conta ining further variat ions. Every co lumn, in turn, 
con t a in s twenty c o m b i n a t i o n s w i thou t r epe t i t i ons : 

T h e comple t e r ep roduc t ion of the 1,680 c o m b i n a t i o n s could take , at least, 
four pages . T h i s is the reason I on ly p resen t , as an i l lus t ra t ive e x a m p l e , the 
twen ty c o m b i n a t i o n s of the first c o l u m n . T h e let ter t, wh ich a p p e a r s in lower 
case a m o n g the other upper case Ietters, ind ica tes that all the letters before the 
/ be long to Figure A, and the other letters after t be long to Figure T. In order 
to show the triadic charac ter of the tabula, A. B o n n e r 7 suggested that w e could 
use upper case letters for the Figure A, and lower case Ietters for the Figure T. 
For e x a m p l e , instead of wr i t i ng B C t B , w e cou ld wr i t e B C b . 

T h e e s sence of the Art d o e s not cons i s t on ly in c o m b i n a t i o n s , but in the 
me taphys i ca l reduc t ion of all c rea ted th ings to the d ign i t ies , wh ich a re the 
t ranscendenta l aspects of real i ty, and the c o m p a r i s o n of par t icular th ings in the 
light of the d igni t ies . A n d , th rough the app l i ca t i on of the d iv ine a t t r ibutes (or 
d igni t ies) the mul t i tude of different objects of the mind can be reduced to one 
s u p r e m e menta l uni ty , the D i v i n e Uni ty . 

It must be s t ressed that L lu lTs Art , in any per iod , is mainly an a scend ing 
m e t h o d , go ing from the pos i t i ve to c o m p a r a t i v e s tages , in w h i c h w e can 
recognize the manifes ta t ions of the digni t ies in this world (going from bonus to 
melius). Then it goes from melius to optimum, i .e., from c o m p a r a t i v e to 
superlat ive s tages, where we arr ive at the digni t ies themselves . In the quaternary 
period, Llull uses analogical a rguments . In the ternary period he uses sy l logisms. 
The re fo re , if w e can mas t e r the c o m b i n a t o r i a l art, a genera l s c i ence wou ld be 
possible. It is noteworthy that the same possibil i ty was defended by both Leibniz 
and Peirce. And what is mos t r emarkab le is that they g rounded that possibi l i ty 
by also appea l i ng to their n e w ve r s ions of an ars combinatoria. 

20 . 

(See G r a p h 4 ) 

T h e total n u m b e r of poss ib le c o m p a r t m e n t s w e can obta in a re : 

84 • 20 = 1,680 

7 Op. cit, V o l . I, 5 9 6 . 
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III. Le ibniz 

In this sec t ion I shal l be c o n c e r n e d only wi th the topics d e v e l o p e d by 
Le ibn iz which have s o m e impor t an t c o n n e c t i o n s wi th L l u l T s combina to r i a l 
m e t h o d s and P e i r c e ' s ideas on this i s sue . 

Leibniz ' s idea of construct ing a universal and automated language is related 
to cer ta in very impor tan t top ics , such a s : 

1. L e i b n i z ' s c o n c e p t i o n of log ic . 
2 . L e i b n i z ' s Ars combinatoria. 
3 . L e i b n i z ' s a lphabe t of h u m a n t h o u g h t s . 

1. A c c o r d i n g to Le ibn iz , logic can be unders tood in two w a y s : as an ars 
inveniendi and as an ars demonstrandi. 

As an ars inveniendi, the funct ion of Iogic is to find or d i scove r t ru th , 
fo l lowing a s y s t e m a t i c and p rog re s s ive order . As an ars demonstrandi, log ic 
inves t iga tes the eternal e l e m e n t s of t ruth . H e r e , the funct ion of logic is to 
d e m o s t r a t e a l ready d i scove red t ru ths . A c c o r d i n g l y , the ars inveniendi has a 
synthet ic charac ter and the ars demonslrandi an analyt ic one . It is obv ious that 
not only the te rms" but also the m e a n i n g s ascr ibed to them are closely related 
to L l u l P s Ars inveniendi and Ars demonstrativa. 

2. The theory of combina t ions or ars combinatoria is a lmost the totality of 
L e i b n i z ' s ars inveniendi. 

T h e appl ica t ion of the logic of c o m b i n a t i o n s to invent ive logic is ca r r ied 
out by Le ibn iz in the fo l lowing w a y : 

Let any te rm be ana lyzed into formal par ts , i.e. let there be a 
defini t ion g iven , and let these par t s again be a def in i t ion of the 
te rms of the def in i t ion , d o w n to s i m p l e par ts , i.e. indef inable 
t e rms . 9 T h e irreducible terms are represented by the s implest s igns. 

In De arte combinatoria, Leibniz uses number s as those s imple s igns . T h e 
defini t ion of a term is the combina t ion of its const i tuent s imple t e rms . Le ibniz 
r ep resen t s that c o m b i n a t i o n as a p roduc t of n u m b e r s , i.e. of those n u m b e r s 
represent ing the s imple terms. Le ibniz c o m b i n e s these first order te rms in pairs 

* A c c o r d i n g to L e i b n i z , the t e r m s are « i t c m s b e f o r e the m i n d » . T h i s i s h o w this i d e a o f 
L e i b n i z is c h a r a c t e r i z e d in H . - N . C a s t a h e d a , « L e i b n i z ' s C o n c e p t s and their C o i n c i d e n c e Satve 
Veritaie», Nous 8 ( 1 9 7 4 ) , 3 8 5 . 

" L e i b n i z , De arte combinaloria, A v i . 1, 1 9 5 , in Leibniz's Logical Papers, e d . G . H . R . 
Parkinson (Oxford: Clarendon Press , 1966 ) , p. 4 . 
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( t e rms of s e c o n d o r d e r ) . C o r r e s p o n d i n g l y , c o m b i n i n g t e rms of first o rde r in 
t r ip les , Le ibn iz ob t a in s the third o rde r t e rms , and so forth. In this w a y , every 
term of a high o rde r wil l be represen ted as a p roduc t of n u m b e r s . T h u s , each 
te rms has its o w n charac ter i s t ic number . Moreover , that p roduc t will be as well 
the def in i t ion of the t e rm rep resen ted by that p roduc t . 

In De arte combinatoria Leibniz explains the mechan ism of his combinatory 
s y s t e m ; all the fac tors or d iv i sors of a g iven term are its pos s ib l e p red ica t e s ; 
they express not only the quali t ies that form the comprehens ion of a given term, 
but those factors are also involved in the definition of that term. Then, the terms 
of that combina t ion are its pr ime factors. In order to find them, w e can use the 
general formula , 2 k - l , w h e r e k is the number of p r ime factors that are e lements 
in the def in i t ion of a g iven te rm. For e x e m p l e , the n u m b e r of part ial 
c o m b i n a t i o n s w h e n l s 4 is the fo l lowing : 

2 ' - 1 = 1 c o m b i n a t i o n s , for k = l 
2 2 - 1 = 3 c o m b i n a t i o n s , for k=2 
2 ' - 1 = 7 c o m b i n a t i o n s , for k = 3 
2 4 - 1 = 15 c o m b i n a t i o n s , for k=4 

Thus , 15 would be the total number of possible combina t ions . Accord ing ly , 
to find all the d iv i so r s of a g iven n u m b e r (for ins tance , 2 1 0 ) is equ iva l en t to 
finding all the possible predicates of a given subject (where 210 , in our instance, 
represen t that sub jec t ) . T o ach ieve this goa l , Le ibn iz p r o c e e d s as fo l l ows : 

(a) T a k e all the p r i m e factors of that n u m b e r : 2, 3 , 5 , 7. 
(b) T a k e the c o m b i n a t i o n s of the four p r ime factors t aken two at a t ime: 

2 -3 , 2-5, 2-7, 3-5, 3-7, 5-7. 
(c) T a k e the c o m b i n a t i o n s of the four factors taken three at a t ime: 2-3-5, 

2-5-7, 3-5-7, 2-3-7. 
(d) Finally, take the combina t i ons of the four factors taken four at a t ime: 

2-3-5-7. T h i s p r o d u c t is 2 1 0 . 
Th i s part (a ) - (d) looks l ike an app l ica t ion of L Iu lFs c o m b i n a t i o n s wi thou t 

repet i t ions to a r i t hme t i c : 

In 1683, Leibniz wri tes again about the s ame subject in On Universal Syn-
thesis and Analysis. Here the ana logy with LIull is even more obv ious : Leibniz 
uses letters as Llull d id , and he cons ide r s c o m b i n a t i o n s w i thou t repe t i t ions as 
did his p redeces so r . Let us a s s u m e that w e have a not ion y = abcd; it has as 
s imple e lements ( the factors a l ready d iscussed before) the no t ions a, b , c, d. If 
w e form c o m b i n a t i o n s wi thou t repe t i t ions of these four e l e m e n t s taken two at 
a t ime, w e get : 
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(i) a b = e 
b c = p b d = q 

a c = m a d = n 
c d = r 

(ii) T h e c o m b i n a t i o n s wi thou t repet i t ions of the four e l e m e n t s taken th ree 
at a t ime will b e : 

t ions are the p red ica t e s of y = a b c d. 1 " 

3 . In his ars combinatoria Le ibn iz made a para l l e l i sm be tween Iogic (ars 
in-veniendi) and metaphys ics . T h e s imples t or p r ime te rms are the m o n a d s , and 
the c o m p o s i t e t e rms are the phenomena bene fundata, or even t s , or s ta tes of 
affairs in this wor ld . T h e subject and predicate c o m p o s e a proposi t ion in which 
the predicatum inest subjecto. T h u s , L e i b n i z ' s c o m b i n a t i o n s are pr imar i ly of 
d ign i t i es . 

Le ibn iz h imsel f a c k n o w l e d g e d LIu lPs inf luence on his work . For e x a m p l e , 
as early as 1666, in his Disserlatio de arte combinatoria, he ment ioned L lu lTs 
combina to r i a l sy s t em (Ars magna), and said: " T o us it s e e m s thus : the t e r m s 
from w h o s e complex ions [or combina t ions ] there ar ises the diversi ty of cases in 
the law are pe r sons , th ings , acts and r i g h t s . . . " " 

S o m e t i m e s Le ibn iz cr i t ic ized L l u l T s ars combinatoria, c o m p l a i n i n g that 
Llull had c h o s e n arbi t rar i ly the s imp le s t t e rms for his a lphabe t . A c c o r d i n g to 
Leibniz , the s imples t (or first) t e rms have to a l low us to reproduce all poss ib le 
thoughts (of c o u r s e , by the c o m b i n a t i o n s of those t e rms) . Le ibniz even g a v e a 
Iist of such t e rms . T h e y were c o n c e i v e d as cons t i tu t ing the a lphabet of h u m a n 
though t s w h i c h , in turn, w a s the bas i c v o c a b u l a r y of his universal language. 
Leibn iz be l i eved that s ta r t ing f rom the te rms of the a lphabe t , and us ing 
appropr ia te c o m b i n a t i o n s , all r eason ing could be reduced to a quas i -mechan ica l 
ope ra t ion . 

1 0 T h e a n a l o g y w i th L e i b n i z ' s earlier ars combinaloria o f 1 6 6 6 is direct . L e i b n i z h i m s e l f w a s 
aware o f s u c h an a n a l o g y : «1 h a v e s a i d m o r e o f th is in m y De arle combinatoria, w h e n I had 
scarce ly entered o n m a n h o o d . . . » (Parkinson , op. cit., p. 11.) A s a matter o f fact, in 1 6 8 6 , L e i b n i z 
presented another v e r s i o n o f his ars combinaloria, i n t r o d u c i n g a m ix t u re o f g e o m e t r y , ar i thmet i c 
and a lgebra. 

" «Dissertatio de arte combinatoria, A p p l i c a t i o n s o f P r o b l e m s I and II» in G . W . L e i b n i z , 
Philosophical Papers and Letters, ed . L.E. L o e m k c r (Dordrecht: Re ide l , 1 9 6 9 ) , p. 8 3 . 

a b c = s 
a c d = vi w 

a b d = v 
b c d = x 

Fur thermore , all these combina-
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Here is present again L l u l T s v i s ion of the poss ibi l i ty of c o n s t r u c t i n g an 
a lgebra ic m e c h a n i s m which , s ta r t ing from the symbo l s of the basic vocabu la ry , 
combines the symbols of a l anguage . For Leibniz , the universal language is that 
l a n g u a g e which w a s used by A d a m in Pa rad i se and was lost b e c a u s e of the 
confus ion of l anguages at the T o w e r of Babe l . 

It must remain clear that the universal language was not conceived as a dis-
guised a r i thmet ic that wou ld r equ i r e a perfect mental ca lcu lus . It is a real lan-
guage , that we can speak and wr i te , but its s t ructure is a logical one . Howeve r , 
this c o m p l e x project of cons t ruc t i ng a universa l l anguage was never real ly a c -
compl ished because it required the prior solution of some crucial problems, such 
as , for e x a m p l e , the c rea t ion of a characteristica and the cons t ruc t ion of an 
Encyclopedia, p r o b l e m s w h i c h L e i b n i z did not succeed in so lv ing . 

IV. Pe irce 

Pe i r ce ' s theory of s igns is u l t imate ly based on his ca tegor ies of F i rs tness , 
S e c o n d n e s s and T h i r d n e s s . In fact, they are ca t ego r i e s , not on ly of o u r 
perceptual exper ience, but mainly of the most general modes of being. Fol lowing 
Peirce ' s notation for ca tegor ies , ' 2 I shall use the numbers 1, 2 and 3 to des igna te 
these ca tegor i e s . T h u s : 

1 = Firs tness , a m o d e of be ing that does not have reference to any th ing else 
and is classif ied unde r the h e a d i n g "qua l i t y " . Its mani fes ta t ions inc lude 
feel ing, emo t ion , and i m a g i n a t i o n s . 

2 = Secondness , a m o d e of be ing that is the expe r i ence of effort and that is 
classificd under the rubr ic " fac t " or "actual fact" (whereas Fi rs tness w a s 
classified under the rubric of "poss ibi l i ty") . Its manifestat ions include per-
cep t ion , expe r i ence , ind iv idua l ex i s t ence , ex i s ten t ob jec tcs , e v e n t s , e t c . 

3 = T h i r d n e s s , a m o d e of b e i n g that l inks 1 and 2 unde r the h e a d i n g of 
" law" , "continuity of p rocess" , "media t ion" , and "habi t" . Its manifestat ions 
include thought , mind, and cogn i t ion . Th i rdness conjoins the inner wor ld 
of fancy wi th the ou te r w o r l d of fact or ac tual behav io r . It is the 
syn thes i s or med ia t ion that s p r i n g s out of plural c o n s c i o u s n e s s . 

Before and after 1905 Pe i rce has g iven two types of def in i t ions of s i gns : 
(a) o n e g ives only the t r iadic e l e m e n t s invo lved in the p rocess of s e m i o s i s . I 
shall call it " s ta t ic d e f i n i t i o n " : 1 3 

l : CP 8 .376. 
1 3 R. Marty , in h i s f o r t h c o m i n g The Category of Relational Structures as Foundation of 

Peirce's Phenomenology and Semiotic, c a l l s this type o f def init ion «g loba l triadic». 



ARS COMBINATORIA AND TIME: LLULL, LEIBNIZ AND PEIRCE 115 

6). 

I. Q u a l i s i g n , e.g. a feel ing of red 
e.g. an indiv idual d i a g r a m 
e.g. a s p o n t a n e o u s cry 
e.g. a w e a t h e r c o c k or a p h o t o g r a p h 
e.e. a d i a g r a m , apart from its 

II. ( R h e m a t i c ) Iconic S i n s i g n , 
III. R h e m a t i c Indexical S i n s i g n , 
IV. Dicen t ( Index ica l ) S i n s i g n , 
V. ( R h e m a t i c ) Iconic L e g i s i g n , 

VI. R h e m a t i c Indexica l L e g i s i g n , 
factual ind iv idua l i ty 

e.g. a d e m o s t r a t i v e p r o n o u n 

M CP 2 . 2 7 4 . 

A sign or representament, is a First wh ich s tands in such a g e n u i n e 
t r iadic relat ion to a S e c o n d , cal led its object, as to be capab l e of de te r -
m in ig a Th i rd , ca l l ed its interpretant...1* 

(b) T h e o ther type of def in i t ion that I shall call " d y n a m i c de f i n i t i on" (R. 
Marty cal ls this type " a n a l y t i c " ) , is the one in which w e cons ider the re la t ions 
a m o n g the e l e m e n t s of t he p r o c e s s of s emios i s . For e x e m p l e , in M s . 3 1 8 ( c . 
1907) , Pe i r ce wro te : 

A s ign is a n y t h i n g , or w h a t s o e v e r m o d e of be ing , w h i c h m e d i a t e s 
be tween an object and an interpretant; s ince it is both de te rmined by the 
object re la t ive ly to the in te rpre tan t , and d e t e r m i n i n g the in te rp re tan t in 
re fe rence to the ob jec t , in such w i s e as to c a u s e the in te rpre tan t to be 
d e t e r m i n e d by the ob jec t t h rough the med ia t ion of this s ign . 

I c la im that Pe i rce ' s c o m b i n a t i o n s of n- t r ichotomies are based on his s ta t ic 
type of def ini t ion of s ign . T h i s is b e c a u s e , in those t r i cho tomies , Pe i r ce on ly 
considered the e lements of the process of semios is : sign, object and interpretant . 
He d o e s not take into a c c o u n t the r e l a t ionsh ip a m o n g the e l e m e n t s of that 
p rocess . 

Pe i rce ' s basic classif icat ion of s igns, according to the e lements of the s ign-
act ion (or s emios i s ) , and c o n s i d e r i n g which ca tegor ies are invo lved in each of 
them, is s h o w n in Graph 5 . 

Peirce then a r ranged the se c lasses of s igns in a t r iangular table , a cco rd ing 
to the affinit ies they s h a r e . He ob ta ined ten c lasses of s igns by a p p l y i n g the 
fo l lowing res t r ic t ions: s ta r t ing wi th the top row of Graph 5 , we can only a s so -
c ia te d o w n and to the left. A s a resul t , Pe i rce ob ta ined three t r iad ic d i v i s i o n s 
( P e i r c e ' s t h r ee - t r i cho tomies of s i g n s ) . 

Pe i rce g a v e two t r i angu la r t ab les . T h e first one is as fo l lows : ( s ee G r a p h 
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VII . D icen t Indexical Leg i s ign , 
VII I . R h e m a t i c Symbo l ( L e g i s i g n ) , 
IX. D i c e n t S y m b o l (Leg i s ign ) , 
X. A r g u m e n t , 

e.g. a s t reet c ry 
e.g. a c o m m o n noun 
e.g. a p ropos i t i on 
e.g. a sy l log i sm 

In a part ial draft of a let ter to Lady W e l b y ( D e c e m b e r 2 8 , 1908) , Pe i rce 
ta lked again about his first t h r ee - t r i cho tomies of s igns . He presen ted there his 
s econd t r i angu la r a r r a n g e m e n t (see Graph n. 7 ) . 

I shall modify the n u m b e r i n g g iven by Pe i r ce . In o rde r to fit the c o m b i -
nator ia l m e c h a n i s m , my n u m b e r i n g will be from r ight to left (see G rap h 8) . 

In fact, w e get a mod i f i ca t ion of P e i r c e ' s a r r a n g e m e n t in G rap h 4. 
M o r e o v e r , Pe i rce says in that draft of the let ter to Lady W e l b y (in re -

ference to his second tr iangular a r rangement of Graph 7) that the number in the 
upper left desc r ibes the Objec t of the Sign, the n u m b e r in the upper right des -
cribes its Interpretant, and the lower number descr ibes the sign itself. Combin ing 
Pe i rce ' s categories with modal i t ies , w e can cons ider that / signifies the possible 
moda l i ty , that of an Idea, 2 s ignif ies the necessary modal i ty , that of an Occur -
rence ; and 3 s ignif ies the necessa ry moda l i ty , that of a Habi t . Th i s charac te r i -
zat ion is based on Pe i r ce ' s idea of a s ign as a media t ion be tween the interpre-
tant of the sign and its object. This is why we have, for example , 3 1 in which 

2 
3 de sc r ibe s the object , 2 d e s c r i b e s the s ign , and 1 de sc r ibe s the in te rpre tan t . 
T h u s , w e obta in O S I My c lass i f i ca t ion , howeve r , 

3 2 1. 
fo l lows P e i r c e ' s def ini t ion of s ign , in wh ich he c o n s i d e r s a sign as a type of 
First , the objec t as a type of S e c o n d , and the in te rpre tan t as a type of Th i rd . 
T h u s in my c lass i f ica t ion I ob ta in I O S 

3 2 1. 
Cons ide r ing muy order ing , w e can ar range in a combinator ia l way Pe i r ce ' s 

t h r ee - t r i cho tomies of s igns in the fo l lowing w a y : 
S 0 I 

X : 3 3 3 
IX: 3 3 2 
V I I I : 3 2 2 
VI I : 2 2 2 
V I : 3 3 1 
V: 3 2 1 
IV: 2 2 1 
III : 3 1 1 
II: 2 1 1 
I: 1 1 1 
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T h e three- t r ichotomies yield the well known ten classes of s igns (see Graph 
6) . T h e first c o l u m n (S) s tands for the s ign (or for the sign related to itself) . 
T h e s e c o n d c o l u m n (O) s t ands for the objec t (or for the s ign re la ted to its 
object ) . T h e third co lumn (I) s tands for the interpretant (or for the sign related 
to its in te rpre tan t ) . (See a lso Graph 5.) 

T h e next t r i cho tomies cons ide red by Pe i rce yield twen ty -e igh t c lasses of 
s igns ( le t ter to Lady W e l b y of D e c e m b e r 14, 1908) . T h e y are the s ix -
t r i cho tomies into wh ich Pe i rce e x p a n d e d the d iv i s ion of s igns , objec t and 
interpretant by cons ider ing two types of objects ( immedia te and dynamica l ) and 
three types of interpretant ( immed ia t e , dynamica l and final) which are the past , 
p r e sen t and future m e a n i n g of the s ign , r e spec t ive ly . 

In fact, the former ly cons ide r ed t h r ee - t r i cho tomies of s i gns a re only a 
subse t of the s ix - t r i cho tomies of s i gns later i n t roduced . 

W e can then have a new a r r a n g e m e n t in w h i c h in the first c o l u m n , the 
c o l u m n related to the s ign, w e will find one qual is ign , six s ins igns and twenty-
o n e legis igns (whereas in the former a r r a n g e m e n t w e have, in the first co lumn, 
o n e qua l i s ign , three s ins igns and six l eg i s igns ) : 

S 10 D O II DI FI 
X 28 3 3 3 3 3 3 

2 7 3 3 3 3 3 2 
2 6 3 3 3 3 2 2 

IX 25 3 3 3 2 2 2 
2 4 3 3 2 2 2 2 

VII 2 3 3 2 2 2 2 2 
IV 2 2 2 2 2 2 2 2 

21 3 3 3 3 3 1 
20 3 3 3 3 2 1 
19 3 3 3 2 2 1 

18 3 3 2 2 2 1 

17 3 2 2 2 2 1 

16 2 2 2 2 2 1 

15 3 3 3 3 1 1 
14 3 3 3 2 1 1 

13 3 3 2 2 1 1 
12 3 2 2 2 1 1 
11 2 2 2 2 1 1 

VIII 10 3 3 3 1 1 1 

9 : 3 3 2 1 1 1 

VI 8: 3 2 2 1 1 1 
III 7: 2 2 2 1 1 1 
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6: 3 3 1 1 1 1 

5: 3 2 1 1 1 1 
4 : 2 2 1 1 1 1 

V 3 : 3 1 1 1 1 1 

11 2 : 2 1 1 1 1 1 
I 1: 1 1 1 1 1 1 

Even though Peirce did not give a tr iangular a r rangement of these combina -
t ions , it is very easy to cons t ruc t all the a r r angemen t s given in the s ix- t r ichoto-
mies fo l lowing the s a m e pat tern as for the t h r ee - t r i cho tomies ( see G rap h 9) . 

In this a r r a n g e m e n t , 2 8 c o r r e s p o n d s to X of the t h r e e - t r i c h o t o m i e s 2 2 
c o r r e s p o n d s to IV, 1 c o r r e s p o n d s to I, and so forth. F u r t h e r m o r e , w e w o u l d 
have the 4 , 3 , 2, 1 a r r a n g e m e n t of P e i r c e ' s p rev ious t r iangle for the ten s igns 
of e t h r e e - t r i c h o t o m i e s ( see G r a p h 6 ) . 

Ano the r t r i angular a r r a n g e m e n t for the s ix - t r i cho tomies cou ld be as in see 
G r a p h 10. 

All c o m m e n t a t o r s have been very conce rned with Pe i r ce ' s t en - t r i cho tomies 
of s igns that yield s ix ty - s ix c l a s ses of s igns . M o s t of t hem, no ma t t e r their 
d i f fe rences , ag ree on o n e c ruc ia l i ssue: t hose t en - t r i cho tomies are f i n a l . 1 5 

My posi t ion is exac t ly the oppos i t e . In o the r w o r d s , I th ink that the ten-
t r i cho tomies are not f inal . My main r easons for this c la im a re : 

(a) T o cons ide r the t en - t r i cho tomies as final w o u l d b e in con t r ad ic t ion to 
P e i r c e ' s concep t ion of T y c h i s m and S y n e c h i s m involved in his m e t a p h y s i c a l 
concep t ion of evo lu t ion . A c c o r d i n g to Pei rce , S y n e c h i s m (or con t inu i ty ) is that 
pos i t ion that pos i t ive ly c l a i m s that, g iven any fact, there is a law that can ex-
pla in that fact. T y c h i s m , in turn, is the theory a c c o r d i n g to w h i c h , g iven any 
law, there is a l w a y s a fact wh ich that law c a n n o t exp la in . 

(b) T h e theory of T y c h i s m and S y n e c h i s m are c lose ly b o u n d up wi th 
P e i r c e ' s doc t r ine of the ca t ego r i e s of F i r s tness , S e c o n d n e s s and T h i r d n e s s , 
main ly because these ca tegor ies are the ones through which Peirce though t that 
the un ive r se shou ld be in te rpre ted . 

(c) P e i r c e ' s c o m b i n a t o r i a l sy s t em is re la ted a lso to S e m i o t i c s b e c a u s e the 
latter, accord ing to h im, cove r s any poss ib le sign in the wor ld . Pe i r ce c l a imed 
that human beings Iive in a universe of s igns . In fact, the universe itself can be 

1 5 For e x a m p l e , A . B u r k s and P. W e i s s , « P e i r c e ' s S i x t y - s i x S i g n s » , Journal of Philosophy, 
V o l . X L I I , no . 14 ( 1 9 4 5 ) , 3 8 3 - 8 ; G. S a n d e r s , « P e i r c e ' s S i x t y - s i x S i g n s ? » , Transactions of the 
Charles S. Peirce Society 6 ( 1 9 7 0 ) , 3 - 1 6 ; T . K o n d o , « P e i r c e ' s Interpretant: A n In troduc tory 
S u r v e y » (in Japanese) ( 1 9 8 6 ) , 7 9 - 9 4 . R. Marty, op. cit., is an e x c e p t i o n a l case . 
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viewed as an e n o r m o u s sys tem of s igns . Then if we ana lyze the different c o m -
ponents of semiosis ("an act which is or involves a cooperat ion of the three sub-
j ec t s such as a s ign , its object and its i n t e r p r e t a n t " ) 1 6 w e can k n o w bet ter the 
real laws o p e r a t i n g in na ture (here is also involved P e i r c e ' s o w n brand of 
rea l i sm) . 

(d) C o n s i d e r i n g (a) - (c) together as be ing essent ia l to the pr inc ip les rul ing 
P e i r c e ' s t r i c h o t o m i e s , w e will have : 

- T y c h i s m : eve ry th ing in the universe evo lves . T h e un ive r se is c o m p o s e d 
of s igns . T h e r e f o r e , w e will a l w a y s have new types of s igns that the former 
classifications did not cover . For example , the three- t r ichotomies do not consider 
s igns acco rd ing to the d iv i s ion of different types of in te rp re tan t s , or different 
kinds of objec ts . T h i s is a novel ty that the th ree- t r i cho tomies did not take into 
accoun t . F u r t h e r m o r e , the s ix - t r i cho tomies did not cons ide r , for e x a m p l e , the 
different types of ob jec t s a cco rd ing to moda l i t i e s . 

- S y n e c h i s m : we a lways are able to find a classif icat ion that e n c o m p a s s e s 
those nove l t i e s . For e x a m p l e , the s ix - t r i cho tomies e n c o m p a s s the s igns t ak ing 
into account the three types of interpretants and the two types of objec ts . And 
the t en - t r i cho tomies cons ide r the types of objec ts a c c o r d i n g to moda l i t i e s . 

Neve r the l e s s , w e canno t s top there . T y c h i s m and S y n e c h i s m requ i re 
cont inua l nove l t i e s and further c lass i f ica t ions e n c o m p a s s i n g those nove l t ies . 

Even Pe i rce h imsel f expl ic i t ly a c k n o w l e d g e d the necess i ty of m o v i n g 
forward to new classif icat ions and new tr ichotomies . For e x a m p l e , in a letter to 
Lady W e l b y ( D e c e m b e r 2 3 , 1908) , he wro t e : " E a c h of these two Objec t s 
[ I m m e d i a t e and D y n a m i c a l ] may be said to be capab l e of e i ther of the three 
Modali t ies [possible object, actual fact or occurrence, and a necess i tan t ] . " 1 7 Peirce 
cons ide red here the s ix - t r i cho tomies as i ncomple t e , and he needed to m o v e 
forward for m o r e c o m p l e t e t r i cho tomies , for e x a m p l e , the t en - t r i cho tomies . 

In the t en - t r i cho tomies , we get s ixty six c o m b i n a t i o n s of s igns : 

S IOP I O A ION D O P D O A D O N II DI FI 
6 6 : 3 3 3 3 3 3 3 3 3 3 
6 5 : 3 3 3 3 3 3 3 3 3 2 
6 4 : 3 3 3 3 3 3 3 3 2 2 
6 3 : 3 3 3 3 3 3 3 2 2 2 
6 2 : 3 3 3 3 3 3 2 2 2 2 
6 1 : 3 3 3 3 3 2 2 2 2 2 
6 0 : 3 3 3 3 2 2 2 2 2 2 
[...] 

"' CP 5 . 3 8 4 . 
1 7 S e e A . Burks and P. W e i s s , op. cit., p. 3 8 7 . 
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7 2 2 2 1 1 i 1 1 
6 3 3 1 1 1 1 1 
5 3 2 1 1 1 1 1 
4 2 2 1 1 1 1 1 
3 3 1 1 1 1 1 1 
2 2 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 

In this a r r a n g e m e n t S s tands for " s i g n " , I O P for " i m m e d i a t e object as a 
pos s ib l e ob jec t" , I O A for " i m m e d i a t e ob jec t as an actual ob jec t " , ION for 
" i m m e d i a t e object as a necessary th ing" , D O P s tands for " d y n a m i c a l object as 
a poss ib le ob jec t " , and so forth. 

T h e first t r iangular a r rangement for the ten- t r ichotomies should now appear 
as in G r a p h 1 1 , and the s e c o n d t r i angu la r a r r a n g e m e n t as in G r a p h 12. 

It is crucia l to e m p h a s i z e that if w e e x a m i n e the pa t t e rns of all these 
t r i cho tomies w e wil l d i s cove r a r e m a r k a b l e s imi l i tude wi th L l u l P s ars 
combinatoria. It is genera l ly accep ted (after Burks and We i s s s ta ted it) that n-
t r i chotomies yield l + n + ( n + . . . + 2 + l ) or ( n + 1 ) (n+2) / 2 classes."* But if w e look 
at it from L lu lTs poin t of v i e w , t hose t r i c h o t o m i e s are c o m b i n a t i o n s wi th 
repet i t ions (as in the Ars demonstrativa) of three e l emen t s taken 3 , 6, or 10 at 
a t ime : 

/ 5 \ 5-4-3 
= 1 = = 10 

3-2-1 

8-7-6-5-4-3 
28 

6-5-4-3-2-1 

12-11-10-9-8-7-6-5-4-3 

109-8-7-6-5-4-3-2-1 
= 66 

I do not th ink that Pe i rce used LIu lTs c o m b i n a t i o n s w i t h o u t repe t i t ions 
(even though Peirce was trying to find the truth as Llull did before him), mainly 
b e c a u s e : 

'" S e e C h a r l e s S. P e i r c e , Mamiscripts and Letters, e d . R . S . R o b i n ( B o s t o n : U n i v . o f 

M a s s a c h u s e t t s Press , 1 9 6 7 ) . 
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(i) C o m b i n a t i o n s wi thou t r epe t i t ions wou ld requi re ^ mj whe re r s m. 

But , in P e i r c e ' s c a se , for the th r ee - t r i cho tomies the n u m b e r of s igns w o u l d 
b e c o m e too res t r ic t ive , s i n c e / 3 \ = 1, i.e. only o n e c o m b i n a t i o n w o u l d be 
ob ta ined . \ 3 / 

(ii) Pe i rce does not have the p rob lem that Llull had with his c o m b i n a t i o n s 
with repeti t ions (Ars demonstrativa). Accord ing to Llull , B B , for instance, cou ld 
be interpreted as " G o o d is g o o d " ; but this is an analy t ic s ta tement wh ich g ives 
us no factual in fo rmat ion . H o w e v e r , in P e i r c e ' s t h r ee - t r i cho tomies , 3 - 3 - 3 , for 
e x a m p l e , d o e s not m e a n " l eg i s ign , legis ign , l eg is ign" . T h e first 3 is related to 
the sign (so it is a legis ign) ; the second one is a 3 related to the object of the 
sign (so it is a s y m b o l ) ; and the third 3 is related to the in terpre tant ( so it is 
an a r g u m e n t ) . The re fo r e 3 -3-3 po in t s essen t ia l ly to an a r g u m e n t . 

So , w e can say that these are the first three- t r ichotomies . However , w e can 
obta in fur ther t r i cho tomies th$\ wil l s h o w n e w aspec t s of the s ign, the objec t 
and the interpretant . All the tricrrBtomies s h o w a quaternary- ternary pat tern ( see 
Graph 13) . 

PART 2: TIME 

V. Pe i rce 

Peirce frequently dealt wi th the prob lem of t ime, but he never gave , as far 
as I k n o w , a sys t ema t i c expos i t ion of his theory of t ime. W h a t w e find in the 
mathemat ica l , logical and phi losphica l manuscr ip t s are ske tchy and f ragmentary 
wr i t ings . 

Pe i rce is one of the few, w h o , in the last cen tury , conce ived t ime from a 
topological point of v iew, that is to say one in which the only important issues 
are those related to topological invariants . For example , in a letter to W.E . Story 
(March 2 2 , 1896) , he said that " T h e sc i ence of T i m e rece ives a brief chap t e r , 
chiefly because it affords an opor tuni ty of s tuding true cont inui ty" . T i m e is true 
continuity and it is better unders tood from a topological point of view than from 
the me t r i c one . T h e c o n t i n u u m as it is s tudied by ana lys i s is, a c c o r d i n g to 
Pe i rce , a p s e u d o - c o n t i n u u m ; on ly the cont inu i ty of t ime , as it is s tud ied by 
topo logy , is the t rue con t inu i ty . 

Pe i rce endor sed a re la t ional v i e w of t ime . T h u s , in M s . 94 ( 1 8 9 4 ) , he 
c la imed that " t i m e is that by the va r i a t i ons of w h i c h individual th ings have 
inconsistent charac te r s . 1 9 Thus , to be alive and to be dead are inconsistent s tates; 

" Le ibn iz sa id s o m e t h i n g s imi lar in a letter to D e V o l d e r (June 2 0 , 1 7 0 3 ) : « T i m e is the order 
of pos s ib l e incons i s tents .» 
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but at different t imes the s ame body may be al ive and dead" . 2 " Th i s is another 
way of s a y i n g that t ime is the universa l i n t e r connec t i on a m o n g non-
c o n t e m p o r a r y e v e n t s . But this is a re la t ional c o n c e p t i o n of t ime . 

Fur thermore , and consistently with his relational v iew, Peirce conceived time 
as be ing cyc l i ca l . On the one hand , he def ined a cyc l e as a c h a n g e which 
re turns o n t o itself, so that the final s ta te of th ings is very s imi la r to the initial 
state. On the other hand, since, first of all, t ime has no limits, and secondly, one 
of the p rope r t i e s of t ime is that any of its po r t ions is b o u n d by two ins tants , 
then there mus t be "a c o n n e c t i o n of t ime r i n g - w i s e " . But t ime is a lso a true 
c o n t i n u u m b e c a u s e the ins tants in it are ind iv idua l ly ind i s t ingu i shab le in their 
very e x i s t e n c e . 2 " 

T h e cyc l ica l theory of t ime w a s a c o m m o n v i e w in the 1 9 , h cen tu ry . Not 
only Nie tzsche , but also Poincare and Zermelo , defended it. Accord ing to Peirce, 
that theory postulates: (a) the universe is a closed sys tem containing only a finite 
number n of e lementary particles, (b) t ime has no beginning or end, i.e. it is un-
bounded . T h u s the definite " t ime d i rec t ion" loses its s igni f icance , (c) t ime must 
be re la t ional ( M s . 137, 1904) , and (d) the un ive r se wil l t ravel this c i rcle only 
once . This is an obv ious conclus ion fol lowing from Le ibn i z ' s pr inciple of iden-
tity of indiscernibles . W e must then conclude , with Peirce, that t ime is finite but 
u n b o u n d e d . 2 1 

The relat ion before can be depic ted by the points of a circle , provided that 
we restr ic t its s c o p e . H o w e v e r , w e have to have a s ingu la r po in t ou t s ide the 
circle. W e need to e x e m p t one point on the circle from this o rder ing , to m a k e 
the w h o l e r ep resen ta t ion cons i s t en t wi th the cyc l ica l v i ew (see G rap h 14). 

A c c o r d i n g to my v iew, there is a doub le t empora l d i m e n s i o n in P e i r c e ' s 
combinator ia l sys tem. First, there is a temporal aspect related to the s igns . This 
is because (i) the process of semios is ( the one that p rovides the e lements of the 
classif icat ion acco rd ing to the s ign, the object and the in terpre tant ) has to con-
verge, because it cannot be an open branch or a straight line. T h e sign is related 
to the object and the interpretant, and the object is related to the other e lements . 
This is a c losed process , not an open one . C o n s e q u e n t l y , it can be represented 
by a c i rc le wi th those three e l emen t s on its c i r c u m f e r e n c e . (i i) T h e object has 
a t empora l d i m e n s i o n , b e c a u s e the dynamica l ob jec t (or real objec t ) is 
c o m p l e t e l y k n o w n only p iece by p iece th rough the i m m e d i a t e object . T h e 
immed ia t e ob jec t is only a hint that a l lows the d y n a m i c a l objec t to mani fes t 

2,1 CP 1 .497 ( 1 8 9 6 ) . 
2 1 For a m o r e c o m p l e t e a c c o u n t , s e e B . C . van Fraassen, An Introduction to the Philosophy of 

Titne and Space ( N e w York: R a n d o m H o u s e , 1970) , ch. III. 
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itself piece by piece, and this process obviously involves a temporal process. (iii) 
T h e re la t ion be tween the s ign and its in terpre tant is a relat ion of s ign i f icance . 
Th i s m e a n s that w e can c o n c e i v e the i m m e d i a t e , the d y n a m i c a l and the final 
interpretants as the past, present and future mean ing of a sign. Then the concept 
of in te rp re tan t has as wel l a t empora l d i m e n s i o n , and ( iv) s ign, ob jec t and 
in te rp re tan t are man i fe s t a t ions of P e i r c e ' s c a t e g o r i e s . 

Second , Pe i rce himself related his ca tegor ies to t i m e , 2 2 connec t ing Second -
ness to past , and Thi rdness to future. Present , accord ing to Peirce, has no inde-
p e n d e n t ex i s t ence . It is at best s o m e t h i n g l ike a point i n s t an t ; 2 3 it is half past 
and half to c o m e . 2 4 In this view, the present would be the zone where the actual 
( S e c o n d n e s s ) , the necessa ry ( T h i r d n e s s ) and the poss ib le (F i r s tness ) m ing le . 

It s e e m s , therefore, that all the Peircean combina t ions of signs have a tem-
poral d i m e n s i o n . 

T o c o n c l u d e : in Pe i rce (we wil l see s o m e t h i n g s imi la r in Le ibn iz ) , T i m e 
looks p r inc ipa l ly l ike an in t e r connec t ion a m o n g ca t egor i e s and der iva t ive ly as 
an i n t e r c o n n e c t i o n a m o n g the s igns of this w o r l d . 

VI. L e i b n i z 

In L e i b n i z ' s work , w e find that t ime is a lso c o n c e i v e d as re la t iona l . 
S o m e scholars , like Russe l l , bel ieved that t ime, accord ing to Leibniz , is an 

ideal ent i ty . Th i s is so because if t ime is a type of relat ion, it has no exis tence 
apart from the things it re la tes . But, independent ly of the accuracy of Russe lTs 
in terpre ta t ion of Leibniz on t ime, in that in terpreta t ion, t ime is ideal because it 
is r e l a t i o n a l . 2 5 

T h e usual v i ew is that L e i b n i z ' s t ime cons i s t s solely in re la t ions a m o n g 
phenomena bene fundata. T h u s , in the Monadology, t empora l r e l a t ions are 
c o n c e i v e d as p h e n o m e n a l o n e s ; they ach i eve the i r real i ty t h rough be ing wel l 
founded in m o n a d s and their s tates . In this concep t ion , again, t ime is conceived 
as r e l a t iona l . 

F ina l ly , if w e interpret L e i b n i z ' s theory of t ime to be based on re la t ions 
a m o n g m o n a d i c s ta tes , t i m e wil l be c o n c e i v e d aga in as re la t iona l . 

" S e e Minute Logic, Chapler I ( 1 9 0 2 ) . 
B CP 1 .38 ( 1 8 9 0 ) . 
; j CP 6 . 1 2 6 ( 1 8 9 2 ) . 
1 5 Ber trand R u s s e l l w r o n g l y b e l i e v e d that t i m e i s idea l , b e c a u s e he e n d o r s e d an o n t o l o g y 

w h i c h d e n i e s the e x i s t e n c e o f re lat ional facts, s u c h as «a is be fore b». S e e H. I sh iguro , Leibniz's 
Philosophy of Logic and Language ( N e w York: Cornel l Univers i ty Press , 1 9 7 2 ) . 
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I ag ree wi th R. A r t h u r w h o c l a ims that L e i b n i z ' s theory of t i m e r e g a r d s 
time principally as a s t ructure of relations a m o n g monadic states, and only der i -
va t ive ly as a s t ruc ture of r e l a t i ons a m o n g phenomena bene fundatarb T i m e is 
an abstract ent i ty but ob jec t ive (not ideal in R u s s e l T s sense ) ; thus , Le ibn iz , in 
his fifth Ietter to C l a r k e sa id that t i m e should be cons ide r ed in abs t r ac t ion of 
things. He d is t inguished be tween abstract t ime and concre te t imes. T h e par ts of 
abstract t ime are themselves indiscernible (real con t inuum) . T h e parts of concre te 
t ime are d is t inguishable by reference to the states and events occurr ing at them. 
S ince the m o n a d s a re the on ly subs t ances that ac tua l ly exist , and t e m p o r a l 
re la t ions are g r o u n d e d at the me taphys ica l level , w e can c o n c l u d e that t i m e is 
pr incipal ly a universal in t e rconnec t ion of all m o n a d i c s ta tes by the re la t ions of 
s imul tane i ty , before or after . O n l y der iva t ive ly is t ime an i n t e r connec t i on of 
events or phenomena bene fundata. At this level , t ime is no th ing bu t " t h i n g s 
ex is t ing in t i m e " like s p a c e is no th ing at all w i thou t bod ie s or the poss ib i l i ty 
of p lac ing bod ie s ( see , for e x e m p l e , L e i b n i z ' s s e c o n d let ter to C l a r k e ) . 

Accord ing to Leibniz, t ime is, from a topological point of view, a real con-
t inuum. For example , in the Metaphysical Foundations of Mathematics (c . 1714), 
Le ibniz s ta ted that ". . . a s t r a igh t l ine and t ime , or in genera l , any c o n t i n u u m , 
can be subdivided to infini ty". Fo l lowing B. C. van Fraassen , 2 7 w e can say that 
to be straight or to be cu rved are not topological invar iants of a l ine. T h u s the 
line can also be conceived as a circle with a miss ing point. Th i s circle perfectly 
represents one of the main aspects of t ime: to be unbounded (with no beg inn ing 
or end ) . In his fifth let ter to C la rke , Le ibniz says that w e can c o n c e i v e the 
possibi l i ty that the un ive r se b e g a n sooner that it ac tua l ly did , b e c a u s e t i m e is 
only an abs t rac t poss ib i l i ty ( see Graph 15). 

F inal ly , w e need to r e m e m b e r that , a c c o r d i n g to Le ibn iz , (1) the s i m p l e 
symbols represent , at the metaphys ica l level, the m o n a d s , and (2) the c o m p o u n d 
symbols represent the phenomena bene fundala, which are the manifes ta t ions of 
the c o m b i n a t i o n s of m o n a d s . The re fo re , w e mus t c o n c l u d e , that if the t ime 
a m o n g m o n a d s is the founda t ion of the t ime a m o n g phenomena bene fundata, 
then Le ibn iz ' s combina tor ia l sys t em has a temporal d imens ion , because through 
the c o m b i n a t i o n s , t empora l r e la t ions are r ep re sen t ed . Th i s is b e c a u s e any 
c o m b i n a t i o n r ep resen t s e i the r t empora l re la t ions a m o n g m o n a d s , or t empora l 
re la t ions a m o n g phenomena bene fundata. The re fo r e the c o m b i n a t i o n s a l w a y s 
have tempora l c o n n o t a t i o n s . 

S e e R. Arthur, « L e i b n i V s T h e o r y o f T i m e » in The Natural Philosophy of Leibniz, e d . K. 
Okruhlik (Dordrecht: Reide l , 1 9 8 5 ) , pp. 2 6 3 - 3 1 3 . 

" Op. cit., pp. 5 9 - 6 2 . 
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VII . Llul l 

Llull did not wr i te very much about t ime. Howeve r , I want to c la im that, 
on the o n e hand, s o m e of L lu lTs ideas about t ime can be re la ted to those of 
Aristot le and of the Aris tote l ian medieval phi losophers . On the other hand, LluII 
ant ic ipated, even though in a very crypt ic way , Le ibn iz ' s concep t ion of t ime as 
I have in te rpre ted it a b o v e . 

Ar i s to t l e def ined " t i m e " in Physics (Book IV, 2 1 9 b ) as the m e a s u r e of 
motion with respect to before and after (the c o m m o n medieval definition is very 
c lose to Ar i s to t l e ' s ) . But this definit ion of t ime looks like a defini t ion of dura-
tion rather than of t ime. Moreover , Aristotle presented, as wel l , a ser ies of argu-
ments showing that the wor ld and motion have no beg inn ing and shall have no 
end. Then , t ime, which is based on motion, shares those proper t ies with motion. 

Llull m e n t i o n e d duration as o n e of the d ign i t i e s of G o d in the severa l 
fo rmula t ions of F igure A ( i .e . Ars demonstrativa, or Ars generalis ultima). In 
the Ars generalis ultima Llull said that is poss ib le to express those digni t ies in 
an abs t rac t w a y , in a c o n c r e t e w a y , and in s y m b o l s ( see G r a p h 16). 

" D u r a t i o n " s e e m s to be that relation that gives an order to the other digni-
t ies . It is an abs t rac t ent i ty , wh ich , concre te ly unders tood , w o u l d be e t e r n i t y . 2 8 

Llull in the a lphabe t of the Ars generalis ultima talks about t ime as a rule. 
T h e rules are genera l ques t ions inc luded in the a lphabe t . T h u s , the Ietter H is 
tempus and the gene ra l ques t ion is quando? 

In the XII Part of Ars generalis ultima he def ined the t e r m s used in the 
Art . Def in i t ion 23 is a def in i t ion of t ime: " T i m e is the en t i ty wi th in which 
created beings are begun and renewed. Or: T i m e is that thing made up of many 
n o w s wi th re ference to before and after ." In this def in i t ion , Llull s e e m s to be 
represent ing a transi t ion be tween Newton and Leibniz: T i m e is an absolute , and 
t ime is an order a m o n g non-con tempora ry even ts . Incidental ly , Le ibniz said, on 
s o m e o c c a s i o n s , that t ime is m a d e up (or c o m p o s e d ) of m a n y n o w s . 

I th ink that this c o n c e p t i o n of t ime as a re la t ion , has m o r e suppor t in 
LluITs wr i t ings than the N e w t o n i a n one . In defense of my pos i t ion , I want to 
s t ress the fo l lowing : 

(a) T i m e is one of the rules of the Ars magna. It is a cri terion for order ing 
even t s . 

(b) It is wor th r e m a r k i n g that G io rdano Bruno , an impor tan t link be tween 
Llull and Le ibn iz c o n c e r n i n g combina to r i a , said that the ru les or ques t i ons in 
LlulTs Art are the syncategoremata of that Art . In addi t ion, medieva l logicians 

:* R a m o n Llull d e f i n e d d u r a l i o n as «thal th ing that a l l o w s G o o d n e s s and the other p r i n c i p l e s 
[d igni t ies ] to endure .» 
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considered incipit and desinit i.e. " b e g i n s " and "ends" , two temporal dist inctions, 
a lso as dictiones syncategoremata. W e have to r e m e m b e r that s y n c a t e g o r e m a t i c 
t e rms or express ions in medieva l logic are , more or less, what in modern logic 
w e call syn tac t ica l or logical t e rms . T h e y have no m e a n i n g by t h e m s e l v e s in 
i so la t ion , but on ly in con tex t . T h e c a t e g o r e m a t i c t e rms , in med ieva l logic , are 
the non- syn tac t i ca l t e r m s in c o n t e m p o r a r y logic . T h e y have m e a n i n g by 
t h e m s e l v e s in i so la t ion . 

Then w e can say that t ime, be ing a synca t ego rema t i c express ion , is only a 
re la t ion a m o n g ent i t ies wh ich function re feren t ia l ly . S o , it wou ld be a re la t ion 
a m o n g phenomena bene fundata. 

W h a t about the c o n c e p t i o n of t ime as a re la t ion a m o n g m o n a d s ? I think 
that t ime cons idered as dura t ion in Figure A, expresses that type of concept ion . 
Llull said that the abso lu te pr inc ip les or d ign i t i e s , can be " jo ined or c o m b i n e d 
w i t h " one another . S ince duration is another dignity, it can represent a temporal 
o rde r in the d o m a i n of the d igni t ies . Th i s o rde r is the principal one ; it has no 
b e g i n n i g or end (dura t ion or t ime , in a c o n c r e t e w a y is eternal). T h i s o rde r 
a m o n g d igni t ies is at the b a s e of that o t h e r t ime that p rov ides o rde r to the 
even t s of this wor ld . All this is cons i s t en t wi th L Iu lFs idea that the th ings in 
this wor ld a re man i fe s t a t ions of the d ign i t i e s of G o d . 

Even though Llull d id not cons ide r the topo log ica l in te rpre ta t ion of the 
s t ructure of t ime, it is not inconsistent to say that with him t ime can be concei -
ved as in Le ibn iz ' s case : that is, as a c i rcle with a miss ing point, finite but un-
b o u n d e d . T h u s , L lu lTs idea of eterni ty w a s related to the concept of no beg in-
ning and no end. And s ince this world is a manifestat ion of the divine dignit ies, 
w e can c o n c l u d e that , in this wor ld , the re la t ion of t ime is a c i r cu la r one . 

Finally, s ince what w e primarily c o m b i n e in LlulTs combina tory art are the 
d iv ine digni t ies , and those dignit ies have a tempora l d imens ion , the e lements of 
his ars combinatoria h a v e also a t empora l d i m e n s i o n . T h o s e c o m b i n a t i o n s 
invo lve t ime as in the c o m b i n a t i o n of B D in the Th i rd F igure , or of B C D in 
the Fourth Figure ( ternary per iod) , because the letter D (Dura t ion) is present in 
those c o m b i n a t i o n s . 

VIII . C o n c l u s i o n s 

Let me sketch the main conc lus ions re la t ing L lu lFs , Le ibn iz ' s and Pe i r ce ' s 
c o n c e p t i o n of ars combinatoria and T i m e . 

Llull influenced both Leibniz and Peirce in their ideas of ars combinatoria. 
All of t hem c o n c e i v e d it as an art or m e t h o d for f inding t ru th . T h e ars 
combinatoria, in all t hese au thor s , is an i m p o r t a n t part of logic . In Llul l , h is 
Logica nova is that logic which studies the "ar t i s t i c" logical s t ructure of his art. 
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In Leibniz his Ars inveniendi is a lmost an Ars combinatoria. In Pierce, as wel l , 
his Iogic is semio t i c s or a Genera l Theo ry of S igns , and so it is related to his 
ars combinatoria. Le ibn iz and Pe i rce used , in their ars combinatoria, the 
combina t ions g iven by Llull in his Art . Both used too, s o m e of LIuITs figures. 
Leibniz used the rec tangular figure related to the four e lements . Peirce, in turn, 
used the s a m e t r iangular f igures in wh ich Llull c o m b i n e d the let ters of his 
a lphabe t . Llull in his ars combinatoria bas ica l ly c o m b i n e d d igni t ies . Le ibn iz 
bas ica l ly c o m b i n e d m o n a d s , and Pe i rce fundamenta l ly c o m b i n e d ca tegor ies . 2 1 ' 

T h e s e three au tho r s had a rea l is t ic concep t ion of their ars combinatoria. 
Metaphysical entit ies, such as the dignit ies , the monads and the categories, really 
ope ra t e in na tu re . 

It is impor tant to emphas i ze that Peirce himself acknowledged that Leibniz 
was the ph i lo sophe r with w h o m he identif ied more than wi th any other . T h e r e 
is an o b v i o u s pa ra l l e l i sm be tween L e i b n i z ' s centra l conce rn with logic , and 
Pe i rce ' s work on logic . For both, the theory of combina t ions are essential parts 
of their log ic . T h e connec t ion b e t w e e n log ic and me taphys i c s is a lso o b v i o u s , 
not on ly in L e i b n i z ' s work , but in P e i r c e ' s as we l l . 

F ina l ly , Pe i rce , fo l lowing Le ibn iz , tr ied to c rea te an a u t o m a t i c universa l 
l anguage wi th a logical mechan i sm in which the characteristica p lays a central 
ro le , m a k i n g such logical m e c h a n i s m poss ib l e . 

As for t ime, all of them have a metaphys ica l theory concern ing it; and w e 
can c o n c l u d e that all de fended a re la t iona l v iew of t ime . Both , Le ibn iz and 
Peirce, explici t ly acknowledged this point . In Llull, it is a consequence that can 
be inferred from his wr i t ings on the sub jec t . If w e cons ide r the topo log ica l 
s t ruc tu re of t ime , w e can s ta te that in these three au thors , it is cons i s t en t to 
affirm that t ime can be c o n c e i v e d as c i rcu la r , finite and u n b o u n d e d . 

Finally, their concep t ion of ars combinatoria is consis tent with their v i ews 
of the topological aspects of t ime. This is so , mainly because digni t ies , m o n a d s 
and ca t ego r i e s have a t empora l d i m e n s i o n . 

It is then a h is tor ical fact that Llull inf luenced both Le ibn iz and Pe i rce , 
more strictly speak ing in their ars combinatoria and, more broadly , in the t em-
poral cha rac t e r that such an ars combinatoria has in all three of them. 

A N A H . M A R O S T I C A 

California Statc University 
Los Angeles, U.S.A. 

- ' Inc identa l ly , P e i r c e m e n t i o n e d Llull in h is w r i t i n g s m a i n l y o n t w o o c c a s i o n s : in 1 8 9 3 (CP 
4 . 3 6 ) , w h e n he cr i t ic izcd Llull , and in 1903 (CP 4 . 3 6 5 ) , w h e n he s p o k e o f him wi th admirat ion. 
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G r a p h 5 

1 B C D t 

2 B C t B 

3 B C t C 

4 B C t D 

5 B D t B 

6 B D t C 

7 B D t D 

8 B t B C 

9 B t B D 

10 B t C D 

11 C D t B 

12 C D t C 

13 C D t D 

14 C t B C 

15 C t B D 

16 C t C D 

17 D t B C 

18 D t B D 

19 D t C D 

20 t B C D 

1 
The sign relaled 

lo ilself 

QUALISIGN 
It is a mere 
quality. It is 

Firstness. 

SINSIGN 
It is an individual 

object or event. 
It is Secondncss . 
But it is related 

to 1, so it is 
Firstness. 

LEGISIGN 
It is a general 

type, a law, habit. 
It is Thirdness, 
but it is related 

to 1, so it is 
Firstness. 

2 
The sign related 

to its object 

ICON 
It is an image 

of its object. It 
is Firstness, but 
it is related to 

• 2, so it is 
Secondness. 

INDEX 
(seme) 

It is some real 
relation between 
the sign and its 

object. It is 
Secondness . 

S Y M B O L 
It refers to the 
object that it 

denotes by virtue 
of a law. It is 

Thirdness, but it 
is related to 2, 

so it is 
Secondness . 

3 
The sign related 

an interpretant 

RHEME 
(term) 

It is a s ign of 
qualitative 

possibility. It is 
Firstness, but it 
is related to 3 , 

so it is Thirdness. 

DICENT SIGN 
It is a s ign of 
fact, of actual 
existence. It is 

Secondness . 
Bul it is related 

to 3 , so it 
is Thirdness. 

A R G U M E N T 
It is a sign of 
law, of reason. 
It is Thirdness. 
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Our universe C 

T h e first state o f the universe 

T h e last state o f the universe 

G r a p h 16 

Symbol Abstract Way Concrete Way 

B Goodness Good 
C Greatness Great 
D Duration Eternal 
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RESUM 

L'autora trac,a la influencia de VArs combinatoria lul-liana, c o m a fonament 
d 'una logica o art inventiva, en Leibniz i en Peirce. Assenyala que tots tres eren 
rea l i s tes , que per tant c e r c a v e n un m e t o d e de c o m b i n a r c a t e g o r i e s d ' en t i t a t s 
ex i s t en t s en la na tura , un m e t o d e q u e a m b els dos dar re r s va d o n a r peu a la 
recerca d ' u n l lenguatge universa l . F ina lment sos te que tots tres tenien una vis io 
relacional del t emps , que , mirat des del punt de vista topologic , impl ica que el 
t e m p s ha de ser c i rcu la r , finit i s ens l imi t s . 


