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Ground Mereology (M) = (P.1)+(P.2)+(P.3)

(P.1) Pxx (Reflexivity)

(P.2) Pxy O Pyx - x=y (Antisymmmetry)
(P.3) Pxy 0 Pyz - Pxz (Transitivity)
Oxy = 0O z(Pzx O Pzy) (Overlap)

Uxy O z(Pxz O Pyz) (Underlap)

PPxy = Pxy 0 - Pyx (Proper Part)
ooooooooooooooooOoOoOOOOODOOO
x=y «— Pxy 0 Pyx

(A.I) x=y - (@ x «— @ V) (Axiom of Identity)
(@ : any formula)
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Minimal Mereology (MM) = (M)+(P.4)

(P.4) PPxy - 0O z(Pzy O - 0zx)

0000 x00000x0000000O0OO0OOOOODOOODOO
(Weak Supplimentation)

Extensional Mereology (EM) = (M)+(P.5)

(P.5) = Pyx - 0 z(Pzy O - 0zx)
x000000000 xOO00O0O0O00b00000o0000o0
(Strong Supplementation)

Extensional Mereology 00000000000 0OOOO0O
00 1(@Oo)
(O zPPzx O 0O zPPzy) - (O z(PPzx «— PPzy) - x=y)
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Closure Mereology (CM) = (M)+(P.6)+(P.7)
(P.6) Uxy - 0O z0 w(Owz «— (Owx O Owy)) (Sum)
(P.7) Oxy - 0O z0 w(Pwz «— (Pwx O Pwy)) (Product)

Minimal Closure Mereology (CMM) = (MM)+(P.6)+(P.7)
Extensional Closure Mereology (CEM) = (EM)+(P.6)+(P.7)

oboooOoboooooboooobooboooooboooon

xOy = 1 z0w((Qwz «—— (Owx O Owy))) (Sum op)
xny = | z0w((Pwz «— (Pux O Pwy))) (Product op)
(1 : the description operator)
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General Mereology (GM) = (M)+(P.8)

(P.8) Ox@ - 0Oz0Oy(Qyz «— Ox(@ O 0Oyx)) (Fusion)

(@ : any formula)

General Extensional Mereology (GEM) = (MM)+(P.8) = (EM)+(P.8)

GEMUOOOOO0OO0OO0OOO0O00000

o x@=1 z0 y0yz - O x(@ O 0yx)) (general sum)
Mmx@=o0 z0x(@ - Pzx) (general product)
(@ : any formula)
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xOy o x(Pzx O Pzy)

0 x(Pzx O Pzy)

XNy
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Ground Topology (T) = (C.1)+(C.2)

(C.1) Cxx (Reflexivity)
(C.2) Cxy - Cyx (Symmmetry)
xOy= 0O z(Czx - Czy) (x is enclosed in y)

Ground Mereotopology (MT) = (M)+(T)+(C.3)
(C.3) Pxy - x0Oy (Monotonicity)
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(K.1) P(x)(cl(x)) (Inclusion)
(K.2) c1(cl(x)) = cl(x) (Idempotence)
(K.3) cl(x0y) = c1(x) 0 cl(y) (Additivity)
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Types
T ::= Dbool (booleans)
| nat (natural numbers)
| bsol (bounded partial solids)



T1 - T2 (function type)

Terms
t = x_T (variables)
| c_T (constants)
| A t1:T.t2 (abstraction)
| (t1) (£2) (application)
| undef _T (undefined)
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Constant symbols

tt : bool
ff : bool
0 : nat

succ : nat - nat

zero? : nat - bool

cond_T : bool - T - T - T (T: ground type)
fix T : (T - T) - T

L} : bsol - bsol - bsol

M : bsol - bsol - bsol

C : bsol - bsol - bool
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[bool]l = {bottom, true, false} (flat domain)
(A,B)[LI(C,D) O (AOC, Bn D)
(A,B)[MI(C,D) O (An C, BO D)
(A,B)IC1(C,D) O true if BO cO X
false if An D% ()

bottom otherwise
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P: bsol - bsol - bool
P= A x.A y.xEy)
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