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TUVWXY Z [ \] ^_ ^`^ab c ^d eX`^`af ZgXd^abZb h BCiCLDCI jLC k l1m lLC LI lC* n+*NCDHIJ 1IJCoCIC.1*DMCNNHIJ lC* . LKLDL+I lH*FG *CN1ML+I1NC B1DLD+E C*1M+*CI 1ND

r ÷ s = π[Z](r) − π[Z]((π[Z](r) ./ s) − r)

pO LM
r(X)
k
s(Y )

HIl
Z = X \ Y qrHLK1NCIM sH lC* JCJCo CICI .CtILML+I

r ÷ s = {µ ∈ Tup(Z) | {µ} ./ s ⊆ r}

LDM -
TUVWXY Z u \vwU^_XxZbyZb z {a^b | ] ^_ ^`^ab | ] ^}ZgZbyh jCLCI

R(X), S(Y ) ~CN1ML+ID�jFGCO 1M1 -�CLJCI +lC* i LlC*NCJCI jLC �
p1� jCL

X ∩ Y = ∅
-

(R ./ S) ÷ S ≡ R.

po � jCL
X = Y

HIl
Z ⊆ X

-
π[Z](R − S) ≡ π[Z]R − π[Z]S.

TUVWXY Z � \�UdZg {a^bh BCiCLDCI +lC* i LlC*NCJCI jLC +o l1D �HMC* �+LI p1� �+OOHM1MLK HIlpo� 1DD+sL1MLK LDM -
TUVWXY Z � \T xWZYgX z � ^b^c XxZ� Ub� � X�^cXxZ TbyX�x _ab �Uf Zxbh .LC ~CN1ML+ICI R(X̄)HIl

S(Ȳ )
CIMG1NMCI

n
osi -

m �HECN - / LC J*+m LDM lLC O 1�LO1NC HIl O LILO 1NC �Is1GN K+I �HECNI klLC l1D �*JCoILD ,+ NJCIlC* �EC*1ML+ICI poCL JCCLJICMCI
X̄, Ȳ
� CIMG1NMCI �1II�

1�
R ∪ So�
R ./ SF�
σ[C](R) × S

k ,�* CLIC BClLIJHIJ
Cl�

π[Y ](R) − SC�
R ÷ S

TUVWXY Z � \vwU^_XxZby _ab TU`�g���Zb h �CJCoCI DCLCI ,+NJCIlC ~CN1ML+ICI �
• ~ p� kB k��
•
j p� k� k� �

• � p� k� �



.LC /C*MCo C*CLFGC 1NNC* ILFGM I1OCIDJNCLFGCI �MM*LoHMC DCLCI K+ICLI1IlC* KC*DFG LClCI - �CJCoCIDCL IHI ,+NJCIlC* *CN1ML+I1NC* �HDl*HF� �

π[E, H ](σ[B = 10]((R ./ T ) ./ S))

jLIl lLC ,+NJCIlCI �HDl*�F�C qrHLK1NCIM sH +oLJCO �HDl*HF�� BCJ*�IlCI jLC �G*C �IMi+*M -1�
π[E, H ]((σ[B = 10](R)) ./ (π[A, E](S)) ./ T )o�
π[E, H ](σ[B = 10](((π[B](R)) ./ (π[A, E](S))) ./ (π[A, H ](T ))))F�
π[E, H ]((π[A, B](σ[B = 10](R))) ./ (π[A](S)) ./ T )

TUVWXY Z � \� ZxXd^abXxZ TbVgXWZb Xb � ab�^Xxh �CoCI jLC �HDl*�F�C lC* *CN1ML+I1NCI �NJC�o*1 ,�* lLC ,+NJCIlCI �I,*1JCI 1I lLC 0+IlL1N�.1MCIo1I� 1I �
1� . LC � 1O CI 1NNC* jMqlMC k LI lCICI O CG* 1ND Q�� lC* BCK� N�C*HIJ lCD � CiCLNLJCI �1IlCD NCo CI -o � . LC �1O CI 1NNC* �*J1ILD1ML+ICI k lLC 1H, � ClCO 	+IMLICIM O LIlCDMCID CLI 0 LMJNLClDN1Il G1oCI -
F� � NNC �1IlCDF+lCD K+I �qIlC*I k LI lCICI CLIC jE*1FGC JCDE*+ FGCI i L*l k lLC 1HFG LI lC* jFGiCLsJCDE*+ FGCI i L*l -
l� � NNC �1IlCDF+lCD K+I �qIlC*I k LI lCICI 1HDDFGNLCDDNLFG jE*1FGCI JCDE*+FGCI iC*lCI k lLC LI lC*jFGiCLs ILFGM JCDE*+ FGCI iC*lCI -
C� � NNC �1IlCDF+lCD K+I �qIlC*I k LI lCICI IH* jE*1FGCI JCDE*+ FGCI iC*lCI k lLC 1HFG LI lC*jFGiCLs JCDE*+ FGCI iC*lCI -
, � � NNC �1IlCDF+lCD K+I �qIlC*I k LI lCICI 1NNC jE*1FGCI JCDE*+FGCI iC*lCI k lLC LI lC* jFGiCLsJCDE*+ FGCI iC*lCI -
��* DEqMC*C 
oHIJDoNqMMC* �
•
�CoCI jLC lLCDCNoCI �I,*1JCI LI j�� 1I -

•
�CoCI jLC lLCDCNoCI �I,*1JCI LO *CN1ML+I1NCI 	 1N��N 1I -

TUVWXY Z � \�gXb`^d^_Z �xxZh �CJCoCI DCL CLIC ~CN1ML+I ~ p� kB� - j�LssLC*CI jLC CLICI �NJ+�*LMGOHD k lC* k oCDMCGCIl 1HD �EC*1ML+ICI lC* *CN1ML+I1NCI �NJCo*1 HIl CLIC* iGLNC�jFG NCL,C k lLCM*1IDLMLKC ��NNC lC* ~CN1ML+I ~ oC*CFGICM -� LIiCLD � . LC M*1IDLMLKC ��NNC CLIC* ~CN1ML+I R
k o CsCLFGICM 1ND

R∗
C*JLoM DLFG i LC ,+ NJM � o CM*1FGMCs -B - CLIC ~CN1ML+I R(von, nach)

K+I �NHJKC*oLIlHIJCI -
R2
LDM l1II lLC 0 CIJC 1NNC* nC*oLIlHIJCI klLC �oC* CLIC �i LDFGCI N1IlHIJ sHDM1IlC�+OOCI k CMF �

Rn
DLIl 1ND+ lLC� CI LJCI k nC*oLIlHIJCI k lLCDLFG 1HD

n �CLNKC*oLIlHIJCI sHD1OOCIDCMsCI - . LC HICIlNLFGC nC*CLILJHIJ R ∪ R2 ∪ R3 ∪ ...
,�*

R → ∞
iL*l l1II 1ND

R∗
oCsCLFGICM - �I CLIC* CIlNLFGCI .1MCIo1DLD o CI�MLJM O 1I IH* CIlNLFG KLCNCjFG*LMMC HO lLCDC sH oC*CFGICI - � LI 1IlC*CD o CNLCoMCD BCLDELCN LDM lLC 1HD

Kind(x, y)
oC*CFGICMCn+*,1G*CI�~CN1ML+I -


