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AN ALGEBRAIC APPROACH TO A CONCEPT 
OF PROPOSITION

IN T R O D U C T IO N

T he analysis o f  n a tu ra l language, resulting  in the so called illocu tionary  
logic' needs an  ad eq u a te  concep t o f  p roposition . Such a concept in the sim plest 
form  was a lready  presen ted  in D. V a n d e r v e k e n ,  W hat is a Proposition2 
using m odel-theoretical m ethods. M oreover, a  large philosophical backg round  
related to  th a t concep t is con ta ined  there.

In this paper, the sam e concep t o f  p roposition  is analysed  from  a d ifferent 
poin t o f  view, using som e algebraic  m ethods.

G enerally  speaking, a p roposition  is an  o rdered  pair, w hose first elem ent, 
called its „ co n ten t" , is a set o f  so called a tom ic p ropositions, an d  the second 
one, called „ tru th  co n d itio n s"  is a set o f  som e subsets o f  the set o f  a tom ic 
p ropositions. T he p ropositions  form  an a lgebra sim ilar to som e form al 
language, th a t language, for which the set o f p ropositions is the  set o f  senses. 
The analysis o f th a t a lgebra results on the one side, in en larg ing  the no tion  o f  
..s trong  im p lica tion” 3 to  the no tion  o f  special consequence re la tion , on the 
o th e r side, in som e represen ta tion  o f  th a t algebra  and  conceiving a p roposition  
in a new way.

1 C f. D . V a n d e r v e k e n .  М еапііщ  a m i sp e e d t acts. V ol. I 2. C a m b rid e e  U n iv ers ity  Press.
1990.

2 C f. D . V a n d e r v e  k e n . W liat Is  a P räposition. „ C a h ie rs  ď é p is té m o lo g ie "  1991. N o . 9103. 
U n ivers ité  d u  Q u é b ec  à  M o n tré a l.

2 ibid.
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I. T H E  A L G E B R A  O F  P R O P O S IT I O N S

Let U  be any non-em pty  set o f objects and I be any non-em pty  set o f  
indices o r poin ts, which represent possible w orlds o r contexts o f utterances. 
T hen following C arn ap , U ' (the set o f  all functions C: 1 -> U) is the set o f 
individual concepts, and  for any n =  1 ,2 , ..., ( <J , (U n))1 (the set o f  all functions 
Rn: I -> tr (U n)) is the set o f  n-ary  re la tions in in tension o r sim ply a ttribu tes.

F irst we define the set U a o f  the so called a tom ic propositions. A n atom ic  
proposition  u є  U a is an o rdered  pair, whose first elem ent is the un ion  o f  tw o 
sets: one-elem ent set con ta in ing  any single a ttrib u te , and  finite set o f  individual 
concepts; the second elem ent o f an  a tom ic p roposition  is som e subset o f  the set 
I, as follows:

U a =  { < { R„, C ,   C n}, {i 0 I :< C , ( i ) ........ C n( i)>  є  R „ ( i)} > :R n є
(3>(U "))', C ,   C n e  U 1, n =  1, 2, ... }.

N ow  we can  define inductively the set o f  propositions  as the sm allest subset 
Up o f the set $ ( U a) x Ф ( Ф ( и а)) satisfying the following conditions:

(i) {< {u } , [{u})>  : u є  U a} ε  Up, w here fo r any W ε  U a, 
[W) =  [ W  є  Ф (Ц ,): W ε  W -};

(ii) fo r any  P є  Up, < id ] (P ) , f ŕ (U a) -  id2(P )>  e  U p;
(iii) fo r any  P, Q e  U p, < id |( P )  и  id i (Q), id2(P) n  id 2(Q )>  є  U p, 

w here fo r any  < A , B >  є  (£(U a) x ф ( Ф (и а)), id ι ( <  A , B > )  =  A, 
id2( < A ,  B > )  =  B.

N ow . the a lgebra Up =  (U p. - j .A  . V , -») generated  by the set 
! (u): u e  U a}, w here for any P, Q є  U p:

:P =  < id i(P ), d>(Ua) -  id2(P ) > ,
P Λ Q =  <  id i (P) u  id |(Q ). idjťP) n  id2(Q )> ,
P V Q  = - | ( - | Р л  —IQ) =  < ld i(P ) u  id |(Q ), id2(P) и  id2(Q )> ,
p -* Q  =  - , p  V Q  =  < id ,(P )  и  id i (Q), (4>(Ua) -  id2(P)) и  id2(Q ) > .  

and  fo r any u є  U a, (u) =  < { u } , [ ju } )> , will be said to be the algebra o f  
propositions.

It is seen th a t any  elem ent P  o f  the a lgebra o f p ropositions i.e. 
a p roposition  P is an  o rdered  pair, w hose first elem ent is the finite non-em pty  
subset o f  the  set o f  a tom ic  p ropositions  U a; it will be called in the sequel as the 
content o f  the proposition  P, the second elem ent o f th a t pa ir is a subset o f 
Ф ( и а) w hich will be called as the truth conditions o f  the proposition  P.
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2. L A N G U A G E  A N D  IT S  IN T E R P R E T A T IO N S

It is well know n4 th a t a p roposition  should  be considered  sim ultaneously  as 
a constituen t o f  a concep tual though t (independently  on  the language) and  as 
a sense o f a sentence - th a t sentence, which expresses th a t though t. In § 1 we 
have ju s t tried to give a form al concept o f a p roposition  independently  on the 
language, now we can try  to  describe a p roposition  as a sense o f  a sentence. T o  
th a t aim  we choose a special form al language such th a t the set U p o f 
p ropositions w ould be the set o f  senses o f  the form ulas o f  th a t language. T he 
language is a p a rt o f  the usual first-o rder language -  w ithou t quantifiers, 
individual variables and  functional sym bols.

Let C onst an d  Pred be the set o f individual co n stan ts  and  predicate 
sym bols respectively. By the language we will unders tand  the algebra 
L =  (L, i , л  , V , ->) freely generated  by the set A t o f  free generato rs  o f  the
form: rn(c i   c„). w here rn is n-ary  predicate  sym bol and  C|  cn are
individual constan ts , n =  1, 2, ...

By the Interpreting func tion  o f  the language L  we unders tand  an assignm ent 
s: C onst w Pred  и  A t -> U 1 и  | J  [ ( Φ ( υ η))·: n =  1 , 2 ,  ...} и  U a

such th a t fo r any c, c j   cn є  C onst, rn є  Pred:
s(c) є  U 1, s(rn) є  ( tP (U n)) ', s(rn( c |   c„)) =  < {s(r„), s(c i)..........

s(cn) | ,  [і є  I: < s(Cjj(i)  s (c„)(i)>  є  s(rn)( i)} > .
T ak ing  in to  account the hom om orph ism  h s: L ->· U p defined as follows: for 

any А є  A t, h s(A) =  (s(A)), we can say th a t fo r any а  є  L, the p roposition  hs(a) 
is the sense o f  sentence a with respect to s.

3. A C H A R A C T E R IZ A T IO N  O F  T H E  C O N T E N T  
A N D  O F  T H E  T R U T H  C O N D IT IO N S  O F  A P R O P O S IT IO N

In o rd e r to  characterize  the con ten t o f  a p roposition  let us in troduce the 
obvious defin ition  o f  the occurrence o f  an  a tom ic p roposition  in a p roposition , 
as follows: fo r any a tom ic  p ro p o sitio n  v:

(1) v occurs in (u) iff v =  u,
(2) v occurs in -, P  iff v occurs in P.
(3) v occurs in P / \ Q  iff v occurs in P o r v occurs in Q.
Then: fo r any  P e  U p, id j(P ) is the set o f  all a tom ic p ropositions  occurring

in P.

4 C f. fo r in stance: ibid.
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N otice  th a t the con ten t oľ any  p roposition  is alw ays a finite non-em pty  
subset o f  U a.

T o  the aim  o f  characteriz ing  the tru th  cond itions wc will use the concep t o f 
p roposition  as a sence o f  sentence.

F o r any  in te rp reting  function  s consider the function  gs: ff>(Ua) -> [0. I ] 1-, 
w here [0.1} is the set o f  tru th-values. as follows: fo r any
W є Ф ( и а), gs(W ): L ->{0.1} is the classically adm issible valua tion  on L such 
th a t for any  А  є  A t.

gs(W )(A) =  1 iff s(A) є  W.
Lemma 3.1. F o r any in te rp reting  function  s, for any a  e  L and

W  £  U a : W  є  idy(hs(a)) iff gs(W)(oc) .=  I.
P r o o f  (induction  on  the length o f  a). Let s be any fixed in terp reting  

function  o f  L and  W £  Ua.
1. Let а є  A t. T hen  h s(a) =  (s(a)) and  consequently  W  є  id2(hs(a))

iff W  є  [{s(a)}) ІІТ s(a) e  W iff gs(W )(a) =  I.
2. Let a be o f the form : - ,β ,  w here ß  e  L is such tha t
(*) W  є  id2(hs(/i)) iff gs(W )(/i) =  1.
T hen W  є  id2(hs( ,β )) iff W є  idy (-,h s(/<)) iff W  ф id2(hs(/i))

iff gs(W)(/J) =  0 iff gs(W )(n /i) =  1 by (*) and  the fact th a t gs(W ) is
classically adm issible.

3. Let a be o f  the form: ß  л  у. w here (*) for ß  and  for у is
assum ed. T hen W є  idy(hs(/i A y)) iff W  є  id2(hs(/?) л  hs(y)) iff 
W є  id i(h s(/f)) n  idz(hs(y)) iff gs(W )(/f) =  gs(W )(y) =  1 iff 
gs(W)(/f A y) =  1. .

Lem m a 3.1 enables to give a sim ple charac te riza tion  o f  the set id2(P) for 
any  p roposition  P. Indeed, for given P one can choose the form ula  a  and the 
in te rp reting  function  s such th a t P =  hs(a). So if  for instance we consider the 
p roposition  P  o f the form : (-Д щ ) л  (u2)) -> (щ ), then we should  take in to
account the form ula A | л  Ay) -> A |.  A |.  Ay є  A t. and  the in terp reting
function  s such th a t s(Aj) =  up і =  1 , 2 .  T hen idy(P) is the fam ily o f  all 
W £  U a such th a t the functions gs(W ) associated w ith W form  the set o f all 
classically adm issible va lua tions on L which take the value 1 on the form ula

(~i А і л  Ay) —» A j.

4. S O M E  P R O P E R T IE S  O F  A P R O P O S IT IO N

First o f  all we should  define w hen a  p roposition  P is true  o r false. I f  we 
consider a p roposition  o f  the  sim plest form:

( < |R „ ,  C | ........  C nj,  {і є  1: < C |( i ) ,  .... C „(i)>  e  R „ ( i) ]> ) ,  we can  o b ­
viously say th a t it is true  in a po in t і є  1 iff < C j (і), .... C n( i)>  є  R n(i).
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T ak ing  into accoun t the classical way o f defining the tru th  for the p ropositions 
o f  the lo rn i :-i P and Р л О  we ob ta in  the following definition:

(i) for any  u є  Ua, (u) is true  in і iff і є  id jfu ),
(ii) for any  P  є  U p .- iP  is true in і iff P is false in i.

(iii) for any P. Q e  U,,. P a Q is true  in і iff 
P and  Q are true in i.

H ow ever we should connect the fact that a p roposition  is true  o r  false with 
its tru th  cond itions. The following Lem m a establishes such connection:

Lemma 4.1. Let for any  і є  I. U ;1 =  {u є  U a: і є  idi(u)}. T hen  fo r any
proposition  P, P is true  in і є  I iff U a є  idslP).

P r o o  f. S tra igh tfo rw ard  by induction  concerning  on the form  o f  a p ro p o ­
sition P. ■

W e can in troduce an o th e r im p o rtan t properties  o f  a p roposition  as follows: 
a p roposition  P is said to  be a tautology  iff ids(P) ^ i ' f U . , ) ;
P is a contradictory proposition  iff id i(P ) =  0 :
P is a necessary proposition  iff for each і є  L P is true  in і:

P is an  impossible proposition  iff for each і є  L P is false in і.
A ccording to Lem m a 4.1 it is easily seen that any tau to logy  is a necessary 

proposition , bu t not conversely, and  sim ilarly any  c o n trad ic to ry  p roposition  is 
alw ays im possible, a lthough  not conversely.

5. I III·; CONSEQl ENCK RELATIONS ON I HE SET 
OK P R O P O S IT IO N S

N ow  we in tend to  define tw o concep ts o f  consequence re la tions on  the set 
o f  p ropositions: one o f  them , called ..s tric t"  o r sim ply ..u sual"  consequence
relation  (it is related  to the connective o f  strict im plication , so we use the term  
„ s tr ic t" ) a lthough  defined, let say, in the n a tu ra l way. is no t realized from  the 
point o f  view o f  hum an being carry ing  out the practical reasonings; the second 
consequence re la tion , called „ s tro n g " , posesses such p roperties  th a t it can be­
taken as a form al g round  o f  the practical reasonings.

Let Г  ς  Up and  P є  U p. W e will say that Г  stric tly  entails P (Г  -(· P in 
sym bols) iff for any і є  1. P is true  in і w henever each Q  є  Г is true  in i.

In th a t way we have fo r instance: [P] с P v Q . which is not good from  the 
point o f  view o f  practical reasoning.

T he strong  consequence re la tion  is closely related to the a lgebraic s truc tu re  
o f  the set o f  propositions. So first we will start from  som e properties  o f the
algebra Up.

Lemma 5.1. F o r any  equality  σ  in the signatu re  ( ,.Λ , V. ->). a  is an  equality  
in the a lgebra Up iff σ is a Boolean equality  and  the set o f  variables occurring
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in the left term  o f  σ is identical w ith the  set o f  v ariables occurring  in the right 
term .

P r o o f .  A ssum e th a t we have the following variables: xo, x p  ■■·, and  let
σ be o f  the form: f(x(| xin) =  g(xj xjm), w here xS|..........x;n (xj, Xjm) are
all the different variables occurring  in the term  f(xjr  ..., x ; j  (g(Xj,.Xjm))·

(=>): A ssum e th a t σ holds in the a lgebra U p. First suppose th a t
{ x ; x; } Φ {xj], .. ..  Xjm}. Let Xjk $  {xjr  —,Xjm} for som e k e  {1 ,.... it}. N otice
th a t accord ing  to  the assum ption , for any  p ropositions P | , . . . ,P n,
Q l  Qm. id i( f(P i P„)) =  id ,(g (Q i O m)). which im plies th a t
id i(P ])c j ... υ  id ](P n) =  id ] ( Q i) u  ... u i d | ( Q m). T hus, substitu ting: Xjt l-> P  for
any  1 =  1 m, Xjt|-> P fo r any 1 =  1 ,.... n, t  #  k. w here P is any proposition .
and  Xjk [—► Q, w here Q  is such th a t id i (Q) £  id ] (P), we ob ta in  th a t 
id |(P ) и  id |(Q ) =  id |(P ), w hich is im possible. A nalogously  if

t xj ľ  ■■■’ XjmJÍ {X>ľ ■ ■•Х'пЬ
In o rd e r to  show th a t σ  m ust be B oolean equality , notice th a t for any 

p ropositions P i ,  P n: id2( f (P i , .... Pn)) =  P(>cb(Pi) id2(P n)) f ° r any  fonc­
tion  f  o f  n variables in the signature  ( , , Λ , ν ,  ->), w here Г is like f  but
set-theoretical opera tion . So the equality: f (X |,.. .,x n) =  g(Xj xn) holds in U p
iff it is B oolean.

(-!=): Ъ у the last a rgum ent o f  the p ro o f  (=>). ■
F ollow ing Lem m a 5.1, the  equalities: 
x л  x =  X, 
x Л у =  у л  x, 
x л  (у л  z) =  (x л  у) л  z, 

a re  satisfied in U p, so we can consider the reduct (Up, A ) o f  Ц р as 
a  m eet-sem ilattice.

W e shall say th a t fo r any  0  /  Г £  U p, P  є  U p, Г strongly entails 
P  ( Г к  P in sym bols) iff P є  [Г), w here [Г) is the filter generated in the 
sem ilattice (U p, л  ) by the set Γ . W e also  p u t JP є  U p: 0 H  P} =  0 .

T he following obvious lem m a explains s trong  consequence re la tion  in 
term s o f  the con ten t and o f the  tru th  conditions:

Lemma 5.2. F o r  any  0  #  Г  £  U p, P s U p: Г  H  P iff there exists
{P i P n} Ç  Г such tha t

id i ( P) Ç= id i ( P i ) 1—j ... с * id i (Pn) and
id2(P |) n  ... n  id2(P„) £  idzfP)·
P r o o f .  N otice  th a t fo r any  0  #  Г  £  U p, P e U p, Р є [Г )  iff 

P | Λ ..., Λ P n <  P for som e P ) ,. .. ,  Р п є Г ,  w here ^  is the partia l o rdering  o f
the sem ilattice (U p, A ), i.e. it is defined as follows: for any  P. Q e U p:P  ^  Q  iff
P л  Q =  P iff id](Q ) Ξ  id |(P ) & id2(P) £  id2(Q). ■

O ne can  show  using Lem m as 4.1 and  5.2 th a t fo r any  0  ф Г  я  U p, P e U p, 
Г  H  P im plies th a t Г  -T P. b u t no t conversely; for instance in general 
JPj H P  v  Q does no t hold.
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6. Λ R E P R E S E N T A T IO N  O F  P R O P O S IT IO N S

N ow  wc arc going to give a n o th e r bu t equivalential to ju s t p resented , an 
a lgebraic app roach  to the concep t ol" proposition . A proposition  will be 
conceived less in tuitively but its s truc tu re  will tu rn  ou t m ore sim ple -  we would 
be able to identify a p roposition  w ith an  ordered  pair consisted o f tw o finite 
sets.

Let us in troduce  fo r any non-em pty  and  finite set W ε  U a the following 
equivalence relation  011 the s e t( r (U a): fo r any  V .V '6 # ( U ;1), V s  V (W ) iff 
W  (Λ V =  W n V .

We will need the following lem m a concerning  with the p ropositions:
Lemma 6.1. F o r any p roposition  P and  any  W  є  id2(P): fW]jc| l([>) ε  ic^fP), 

w here for any  finite 0  #  V £  U a and  any W ε  U a, 
[W]v =  { W  £  U a: W  =  W ’(V)J·.

P r o o f .  S tra igh tfo rw ard  by induction  on the length o f  a p ro p o ­
sition P. ■

Wc will use Lem m a 6.1 in the p ro o f  o f  the following:
Lemma 6.2. F o r any finite 0  ^  W  g  U ,  and anyT if£

< W . U  [[W ']w: W 'e W !  >  e U p.
P r o o f .  Let W =  [u ,...... u„> £  U a a n d V  =  {W , W k[. 0 <  к 2".

be any fam ily o f subsets o f the set W.
1. Let  к >  0 ,  t h a t  i s V  ф  0 .  F o r  a n y  j  =  I ........ к let Wj =  {u<...........u i . ) ,

W  Wj =  J u p (. j j  u j ) ,  w here f(j) 6 JO, 1.........11} (in case when ffj) =  Ъ.
Wj =  0  and  sim ilarly w hen f(j) =  n, W - Wj =  0 ) .

Wc show  that: < { u i .......un j, [W i]w и  ... u  [W k]w >  =  ((uJ)A ... A fu ^n )
л  ( l l n 1 1 ) A ··■ А i ( u j ) )  V ...  V ( ( u f )  А . . . Л ( и кГ|к|) Λ i ( Ukf ( l | + | ) A ... A - , ( u k)).

D enote  the last p roposition  as Рц. It is obvious tha t
i d ^ u p A  ... л (и' п і | ) л  , (uJ.( j | +1) A . . .  л  , (UJ)) =  [ u  i  u n [.  a n y  j  =  I  k.
which m eans that id 1 (Pn) =  {u i unj. N ext notice th a t Wj є  id2((uj) л  ...
А(іРГ ||) л  . (u)r p  л  ... Л i (up ), which implies that for any  j  =  1 k.
Wj e  id2(P0). So let V e [ W |] K u . . . u [ W t ] w. then Wj =  V(W ) for som e j. 
hence due to  Lem m a 6.1: V e  id 2(Po). A nd  conversely, if V e  id2(Po). then 
V є  ids ((u{) Λ ... A(uj.( j | )A  . ( ui ( H p л  ... Λ t (u p ) fo r som e j. which im plies 
th a t Wj η  V =  Wj and  ' (W -W j)  n V  =  0 .  so W  η  V =  
(W; ‘J  (W  Wj)) η  V =  (Wj η  V) yj ((W  Wj) η  V) =  Wj =  W  n  Wj. that 
is V є  [Wj]w £  [W i]vv и  ... и  [W k]w. Finally: [W ,]w y j . . . u  [W k]w =  id2(P0).

2. Let к  =  0, that i s 'W = 0 .  It is obvious th a t in case:
<  i u l ...........4nJ. 0 >  =■ ( ( U | ) A  . ( u і )) Λ  (u 2) Λ ( u і ) Λ  . . . Λ (un). a
N ow  consider the following algebra Vp sim ilar to U p:
Vp =  (Vp, i , л ,  V.  ->)
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w here Vp =  { < W .V > :  W e ř | i,l(U 1) , V c í i ( W ) ] . í nil(U a) is the family o f  all 
non-em pty  and  finite subsets o f  U.,. and  for any  < W | , W i > .

< W i . ł f i >  є  Vp:
, < W i . V i >  =  < w , . i> ( W |)  V j > ,

< W | . t r , >  Λ < W 2, W 2>  =  < W | u W 2. [ V l u V ,  : V t e V j,  V2 e %  
V, n  W i =  V2 n  \V |} > .

<W i.'W '|> v < W 2.,W'2> =  , < W , . V 1 > л -, < W 2,V 2>),

<W ,.'W|> -+ < W 2. l i i >  =  i <W |/W|> V < W 2,W2> .

Theorem  6.3. T he  a lgebras U p. Vp are isom orphic.
P r o o f .  We show th a t the function  g: U p  -> Yp defined as follows: for 

any  P e  U p, g(P) =  < id j (P ) .  [ W n i d i ( P )  : W e i d 2(P )} > , is the required 
isom orphism .

Follow ing Lem m a 6.2 we can consider the function  f: Vp -» U p defined as 
follows: for any  < W .'W >  є  Vp,

f( <  W .·V > ) =  <  w . ( J  ; [W ]w: VV eV J >  =■ <  W. ; V £  Ua: V  n  W e V j > .  
T hen for any  < W .,W> є  Vp. g (f(< W .1 0 '> )) =  < W . [V n  W 
: V e { V - £  U a: V ' o W e V ] ] >  =  < W .V > -

M oreover. for any P є  U p. f(g(P)) =  < id |( P ) .  I J  J[W ']iü|(p,: 
W ' є  J W r, id |(P )  : W  є  id 2( P )(!  >  =  <  id ,(P ) . | J  {[W ]id|(P): W  e i d 2( P ) } > .  
A ccording to Lem m a 6.1. (J i[W ]id |(P): W  є  id2(P)J ε  id2(P), the converse 
inclusion is obvious, so f(g(P)) =  P.

T hus the function  g is 1-1 and  on to . In o rder to show  th a t g preserves the
opera tion  , notice that:

( I ) P ( id  ,(P )) =  ‘W n  id j ( P): W є  id 2(P ) | u  [W n  id ,(P ) : W ф id 2(P ) j .
and

(2) [W n  id i ( P): W є  id2(P)} n  jW  л  id |(P ): W ф id2(P)[ =  0 .  any 
P є  U p (in o rder to  prove (2) suppose th a t it does not hold: then there  exist 
W , є id2(P), W 2 ф id2(P) such th a t W | =  W 2(id |(P )), so by Lem m a 6.1 we 
ob ta in  a con trad ic tion).

In that way we have fo r an y  P є  U p:
g( , P) =  <  id ] ( , P). [W  n  id j ( , P): W є  id2( , P ) | >  =  <  ici i (P). [W  n  id)

( P ) : ^  ф id2(P )} >  =  < i d l(P ).í>(id i(P)) {W n id |(P ) :  W  є  id2( P ) j>  =  ,g(P). 
due to  (1) and  (2).

And further, for any  P.Q  є  U p we have:
S ( P a Q )  -  <  i d і ( P λ  Q) .  ; w  n  i d i ( P Λ Q  ) : W e  i d 2( P a Q ) }  >  -  

=  <  i d i ( P ) u  i d i ( Q  ). [ ( W n  id і ( P ) ) u  ( W n  i d | ( Q ) ) :  W є  i d 2( P )  & 
W e i d 2( Q) } > .  But obviously the following inclusion holds:

|( W  n  id  , ( P ) ) u  (W  n  id  i (Q )  ) : W є  i d 2( P )  & W e  i d 2 ( Q ) J E  
ε  {V,  u V 2 : V | E j W n  id i ( P): W  є  id2(P )| &
V2 є  JW n  id i (Q): W є  id2(Q)} & V | n  id i (Q) =  V 2 rv id j(P)}.
A nd in o rder to show  the converse inclusion notice th a t for any 
W | є  id2(P). W 2 e  id2(Q):
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(3) W | n  id |(P ) =  ((W i n  id i (P)) u  (W 2 n  id |(Q ))) n  id ,(P ), and
(4) W 2 p  id |(Q ) =  ((W i n  id [(P)) u  (W 2 n  id i(Q ))) p  id |(Q ), w henever 

(W ) p  id i(P )) n  id |(Q ) =  (W 2 p  id i(Q )) n  id |(P ). F u rth e r p u t W =  
=  (W | p  id i (P)) u  (W 2 p  id i(Q)). A ccording  to Lem m a 6.1, from  (3) 
and  (4) we ob ta in  th a t W є  id2(P) and  W e  id2(Q). T h u s g(P л  Q) =  
=  <  id  | ( P )  и  i d , ( Q ) ,  {V i u  V 2: V,  є  { W n  i ď , (P ) :  W  e  i d 2( P ) }  & 
V 2 є  { W p  i d , ( Q ) :  W  є  i d 2(Q)J- & V | p  i d | ( Q )  =  V 2 p  i d i ( P ) }  >  =  
=  < i d , ( P ) .  { W P  id  H P ): W  є  id 2( P ) } >  л <  i d i ( Q) ,  [ W p  i d , (Q ): W  € 
є  id2(Q )} >  =  g(P) л  g(Q). ■

O bviously we can  trea t a p roposition  as an  o rdered  p a ir  o f the form  
<  W ,V > . O ne can express all the p roperties  o f  the p ropositions and  o f  the 
consequence re la tions in the new  way, fo r instance, <  W,*P'> is a tau to log ical 
(con trad ic to ry ) p roposition  iff =  £*(W) ( 1 ^ = 0 ) ;  fo r any  < W i , ‘Wl > ,  
< W 2,'W2> e V p , { < W bV i > } K  < W 2,‘W2 >  iff W 2 ç W ,  & 
{V p  W 2: V є1У\} Я  Wz etc.

D e p a rtm e n t o ľ  P h ilo so p h y  
Q u e b ec  U n iv ers ity  in T ro is-R iv iè re s  

C a n a d a

D e p a rtm e n t o f  L ogic 
Ł ó d ź  U n iv ers ity  

P o la n d

D aniel Vanderveken, M a re k  N ow ak  

A L G E B R A IC Z N E  U JĘ C IE  P O JĘ C IA  „ P R O P O S IT IO N "

W  a r ty k u le  a n a liz u je  się po jęc ie „ p ro p o s it io n ” (są d u  w  sensie log icznym ) w p ro w ad z o n e  
w p ra cy  D . V an d erv e k en a  W h a t is  a  P roposition , s to su ją c  m eto d y  a lg e b ra icz n e . A n a liz a  ta 
um ożliw ia głębsze zro zu m ien ie  tego  pojęc ia , p ro w ad zi m . in. d o  u o g ó ln ien ia  po jęc ia  „m o c n ej 
im p likacji”  (§5). je j g łów nym  re zu lta tem  je s t  pew na rep rez en tac ja  po jęc ia „ p ro p o s it io n ”  (§ 6).


