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Mereology —  Topology Mereotopology —
ex. holes, boundaries, niches, events

o Mereology

Pxy Xy
PPxy =df Pxy -Pyx Xy
Oxy =df  z(Pzx Pzy) Xy
Uxy =df  z(Pxz Pyz) Xy
Ground Mereology (M)

(P1) Pxx

(P2)Pxy  Pyx - x=y

(P3) Pxy Pyz - Pxz

Minimal Mereology (MM) M + (P4)
(PHPPxy -  z(Pzy =-0zx)
Extensional Mereology (EM) M + (P5)

(P5) -Pyx -  z(Pzy -0zx)

(3.15) ( zPPzx ZPPzy) - Z(PPzx <+PPzy) - x=y)

Closure Mereology (CM) M+ (P6) + (P7)
Extensional Closure Mereology (CEM) EM (

Pe)Uxy — z w(Owz <> (Owx Owy)

PHOxy - z w(Pwz <> (Pwx Pwy))

Sum  Product

(3.16) x+ty =df 1 z w((Owz <> (Owx Owy))

Bl xxy =df 1 z wPwz <> Pwx  Pwy)
(319 "x =df 1 z w(Pwz +>-0Owx)

(P6’) Uxy —
(P7")Oxy —

2(z=xty)
2(z=xx )

General Mereology (GM) M+ (P8)
General Extensional Mereology (GEM) EM (

1

Theory of location -

MM)+ (P8)

Theory of X

(Reflexivity)
(Antisymmetry)

(Transitivity)

(Weak Supplementation)

(Strong Supplementation)

MM)+ (P6) + (P7)

(Sum)

(Product)



P8) x® - z yOyz<+> Xx@ Oyx) (Fusion)
(3230 xd =df 1 z yOyz<+> x(@ Oyx)
B2t xd =df 0z X(P - Pzx)
(P6")(PT")
(P8) xd - 2z(z=0 xD)
(3.25) ( x® Yy X® -Pyx) - z(z=m x®P)
GEM GEM
Atomless Mereology (A*X) X+(P9)
(P9) x yPPyx (Atomlessness)
Atomistic Mereology (AX) X+(P10)
(P10) x y(Pyx = zPPzy) (Atomicity)
Atom X
GEM
GM / ‘
‘ CEM
CM / ‘
_—EM
‘ MM
M~
o Mereotopology
GEM ex.
VS,
Xy =df z((Ozx Ozy) w(Pwz - (Owx  Owy))
z
X y X y X y
ICI
Cxy x vy
Exy =df z(Czx -Czy) x 'y
Ground Mereotopology(MT) M+(C1)+(C2)+(C3)
(C1) Cxx (Reflexivity)
(C2) Cxy - Cyx (Symmetry)
(C3) Pxy - Exy (Monotonicity)



o (Cxy)
(4.6) Oxy - Cxy

ex.
(4.7 ECxy =df Cxy —-Oxy (External Connection)

o (Pxy)

(4.8) IPxy =df Pxy z(Czx - Ozy) (Internal Part)  ex.

(4.9) TPxy =df Pxy -lIPxy (Tangentiall Part) ex.
!
° (Oxy, Uxy)

(4.10) IOxy =df  z(IPzx IPzy) (Internal Overlap) ex.

(4.11) TOxy =df  Oxy =lOxy (Tangential Overlap) ex.
(4.12) lUxy =df  z(IPxz IPyz) (Internal Underlap)
(4.13) TUxy =df  Uxy -lUxy (Tangential Underlap)
R IR, TR
(4.14) IPPxy =df IPxy -IPyx  (Internal Proper Part)
MT

(4.15)SCx=df y z( wOwx <+>Owy Owz)- Cyz)

Extensional Closure Mereotopology (CEMT) CEM+(C1)+(C2)+(C3)+(C4)
(C4) Cxy - Uxy (Underlap)
CEMT
(4.15°)SCx=df y z(x=ytz-Cy2z)
(4.16') (Cxy SCx SCy)-SCx+y

General Extensional Mereotopology with Closure conditions (GEMTC)

GEM+(C1)+(C2)+(C3)+(C5)+C6)+(C7) GEM+(CL)+HC2)+C3)+(C5")+C86')y+CT7")
@.17) ix =df o zlPzx (interior)

(4.18) ex =df i(x) (exterior)

(4.19) cx =df ~(ex) (closure)

(4.20) bx =df ~(ix+ex) (boundary)

(C5) Px(cx) (C5") P(ix)x (Inclusion)

(C6) c(cx)=cx (C6") i(ix)=ix (Idempotence)

(C7) c(x+y)=cx+cy (CTi(xx y)=ixx iy (Addiivity, Product)

(4.21) Cxy <++Oxy Ox(cy) O(cx)y



(4.22) ECxy-Cxy =C(ix)(iy)

GEMTC
(4.24) SSCx=df SCx SCix
(4.25) MSSCx =df SSCx Y((SSCy Oyx) - Pyx)

SCx SSCx MSSCx

open entity closed entity
(5.2) Opx =df x=ix (open)
(5.3) CIx =df x=cx (closed)

weak external connection ( contiguity)  strong external connection ( continuity)
(5.5) CSxy =df w z(Pwx Pzy SSC(w+z))  xandy are strongly connected.
(5.6) CNxy =df ECxy CSxy :xandy are continuous.

cf. (Metaphysics,K1069a)

ex.
cf.

(extensive abstraction)

WX X+(C8 X

(C8)Cxy—~ z(SCz Ozx Ozy w(Pwz - Owx  Owy)) (Whitehead)
BX X+(C9) X GEMT
(C9) x ylIPPyx (Boundarylessness)
B'XTC
AXTC /"XTC
XTC BXT
AXT AXT
XT



