RCC: The KR-92 Axiom Set

The axiom set given in the KR-92 paper A Spatial Logic Based on Regions and Connection (get PostScript) is as follows: 

C AXIOMS

  (all x all y (C(x,y) -> C(y,x))). 

  (all x C(x,x)). 

DEFINITIONS

  (all x all y (DC(x,y) <-> -C(xy,y))). 

  (all x all y (P(x,y) <-> (all z (C(z,x) -> C(z,y))))). 

  (all x all y (PP(x,y) <-> (P(x,y) & -P(y,x)))). 

  (all x all y ( x=y <-> (P(x,y) & P(y,x)))). 

  (all x all y (O(x,y) <-> (exists z (P(z,x) & P(z,y))))). 

  (all x all y (PO(x,y) <-> (O(x,y) & -P(x,y) & -P(y,x)))). 

  (all x all y (DR(x,y) <-> -O(x,y))). 

  (all x all y (EC(x,y) <-> (C(x,y) & -O(x,y)))). 

  (all x all y (TPP(x,y) <-> (PP(x,y) & (exists z (EC(z,x) & EC(z,y)))))). 

  (all x all y (NTPP(x,y) <-> (PP(x,y) & -(exists z (EC(z,x) & EC(z,y)))))). 

  (all x all y (Pi(x,y) <-> P(y,x))). 

  (all x all y (PPi(x,y) <-> PP(y,x))). 

  (all x all y (TPPi(x,y) <-> TPP(y,x))). 

  (all x all y (NTPPi(x,y) <-> NTPP(y,x))). 

QUASI-BOOLEAN FUNCTIONS

  (sum(x,y) = (iota z (all w ( C(w,z) <-> (C(w,x) | C(w,y)))))). 

  (compl(x) = (iota y ((all z (C(z,y) <-> -NTPP(z,x))) & (all z (O(z,y) <-> -P(z,x)))))). 

  (prod(x,y) = (iota z (all u (C(u,z) <-> (exists v (P(v,x) & P(v,y) & C(u,v))))))). 

  (diff(x,y) = (iota w (all z (C(z,w) <-> C(z,prod(x,compl(y))))))). 

  (us = (iota x (all y C(y,x)))). 


These definitions make use of an 'iota' operator. A term (iota x Psi(x)) is read as 'the x such that Psi(x)'. 
The KR-92 paper tells us that in the context of definitions such as that given for sum etc. the iota can be eliminated by replacing 
f(x...) = (iota y (Psi(f(x...)))) with (all x... (Psi(f(x...)))) 
where x... stands for the sequence of variables which are the arguments of f. 
In fact this translation is too weak. One should replace the iota as follows: 
(all x... ( (y = f(x...)) <-> (Psi(y)))). 
after applying this transform the Quasi-Boolean definitions become: 

  (all x all y all z ((sum(x,y) = z) <-> (all w ( C(w,z) <-> (C(w,x) | C(w,y)))))). 

  (all x all y ((compl(x) = y) <-> (all z (C(z,y) <-> -NTPP(z,x))) & (all z (O(z,y) <-> -P(z,x))))). 

  (all x all y all z ((prod(x,y) = z) <-> (all u (C(u,z) <-> (exists v (P(v,x) & P(v,y) & C(u,v))))))). 

  (all x all y all z ((diff(x,y) = z) <-> (all w (C(w,z) <-> C(w,prod(x,compl(y))))))). 

  (all x ((us = x) <-> (all y C(y,x)))). 


The following axiom links the Quasi-Boolean functions to the sort structure of the theory: 

  (all x all y ( NULL(prod(x,y)) <-> DR(x,y))). 


Finally the NTPP axiom ensures that every region has an NTPP: 

  (all x (exists y NTPP(y,x))). 

