
�� ����������� 	�
 ��� ���� � ���������
·

���� �� 	� � �� ��� ���� ��
· ����� �� ���� ���� ���� �

�������� ��
! "���#$�%�$��# &'(&)

*+,- . / + . 0 . 123

4 5 6789:;7 <=>> ? @ <:A7B=
CDEF+DGHIJK L,+2IEEMGHNOMGH 2P QR .SS.
TUVWXY Z [ \] ^_ ^`^ab c ^d eX`^`af ZgXd^abZb h CDiDMEDJ jMD k l2m lMD MJ lD+ n,+ODEIJK 2JKDoDJD/2+ENDOOIJK lD+ / MLMEM,J lI+GH +DO2NM,J2OD C2EME,F D+2N,+DJ 2OE

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

pP MN
r(X)

k
s(Y )

IJl
Z = X \ Y qrIML2ODJN sI lD+ KDKDo DJDJ /DtJMNM,J

r ÷ s = {µ ∈ Tup(Z) | {µ} ./ s ⊆ r}

MEN .
TUVWXY Z u \T vWZYgX w x ^b^c XvZy Ubz x X{^cXvZ Tb|X}v _ab ~Uf Zvbh /MD �DO2NM,JDJ

R(X̄)IJl
S(Ȳ )

DJNH2ONDJ
n
osi .

m �IFDO . 0 MD K+,m MEN lMD P 2�MP2OD IJl P MJMP 2OD �Js2HO L,J �IFDOJ klMD l2E �+KDoJME -, OKDJlD+ �FD+2NM,JDJ poDM KDDMKJDNDJ
X̄, Ȳ � DJNH2ONDJ �2JJ�

2� R ∪ So� R ./ SG� σ[C](R) × S
k -�+ DMJD CDlMJKIJK

Cl� π[Y ](R) − SD� R ÷ S

TUVWXY Z � \��U^_XvZb| _ab TU`zg���Zb h �DKDoDJ EDMDJ -,OKDJlD �DO2NM,JDJ �
•
� p� kC k��

•
j p� k� k� �

• � p� k� �/ MD 0D+NDo D+DMGHD 2OOD+ JMGHN J2PDJEKODMGHDJ �NN+MoIND EDMDJ L,JDMJ2JlD+ LD+EGH MDlDJ . �DKDoDJEDM JIJ -,OKDJlD+ +DO2NM,J2OD+ �IEl+IG� �

π[E, H ](σ[B = 10]((R ./ T ) ./ S))

jMJl lMD -,OKDJlDJ �IEl+�G�D qrIML2ODJN sI ,oMKDP �IEl+IG�� CDK+�JlDJ jMD �H+D �JNi,+N .
2� 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 ))))G� π[E, H ]((π[A, B](σ[B = 10](R))) ./ (π[A](S)) ./ T )

TUVWXY Z � \��U^_XvZb|Zb w �a^b � ��}b^ddh jDMDJ
R(X), S(Y ), T (Z)

�DO2NM,JE�jGHDP 2N2 . �DM�KDJ jMD lMD -, OKDJlDJ �rIML2ODJsDJ �



2� R ./ R ≡ R
.

o � iDJJ X = Y
k l2JJ KMON

R ./ S ≡ R ∩ S
.

G� (R ./ S) ./ T = S ./ (R ./ T )
.

TUVWXY Z � \� ZvXd^abXvZ TbVgXWZb Xb x abz^Xvh �DoDJ jMD �IEl+�G�D lD+ +DO2NM,J2ODJ �OKD�o+2 -�+ lMD -,OKDJlDJ �J-+2KDJ 2J lMD 1,JlM2O�/2NDJo2J� 2J �
2� / MD � 2P DJ 2OOD+ jNqlND k MJ lDJDJ P DH+ 2OE Q�� lD+ CDL� O�D+IJK lDE � DiDMOMKDJ �2JlDE ODo DJ .
o � / MD �2P DJ 2OOD+ �+K2JME2NM,JDJ k lMD 2I- � DlDP �,JNMJDJN P MJlDENDJE DMJ 1 MNKOMDlEO2Jl H2oDJ .
G� � OOD �2JlDEG,lDE L,J �qJlD+J k MJ lDJDJ DMJD jF+2GHD KDEF+, GHDJ i M+l k lMD 2IGH MJ lD+ jGHiDMsKDEF+, GHDJ i M+l .
l� � OOD �2JlDEG,lDE L,J �qJlD+J k MJ lDJDJ 2IEEGHOMDEEOMGH jF+2GHDJ KDEF+,GHDJ iD+lDJ k lMD MJ lD+jGHiDMs JMGHN KDEF+, GHDJ iD+lDJ .
D� � OOD �2JlDEG,lDE L,J �qJlD+J k MJ lDJDJ JI+ jF+2GHDJ KDEF+, GHDJ iD+lDJ k lMD 2IGH MJ lD+jGHiDMs KDEF+, GHDJ iD+lDJ .
- � � OOD �2JlDEG,lDE L,J �qJlD+J k MJ lDJDJ 2OOD jF+2GHDJ KDEF+,GHDJ iD+lDJ k lMD MJ lD+ jGHiDMsKDEF+, GHDJ iD+lDJ .
��+ EFqND+D 	oIJKEoOqNND+ �
•
�DoDJ jMD lMDEDOoDJ �J-+2KDJ MJ j
� 2J .

•
�DoDJ jMD lMDEDOoDJ �J-+2KDJ MP +DO2NM,J2ODJ � 2O��O 2J .

TUVWXY Z � \~gXb`^d^_Z ��vvZh �DKDoDJ EDM DMJD �DO2NM,J � p� kC� . j�MssMD+DJ jMD DMJDJ �OK,�+MNHPIE k lD+ k oDENDHDJl 2IE �FD+2NM,JDJ lD+ +DO2NM,J2ODJ �OKDo+2 IJl DMJD+ iHMOD�jGH ODM-D k lMDN+2JEMNMLD ��OOD lD+ �DO2NM,J � oD+DGHJDN .
� MJiDME � / MD N+2JEMNMLD ��OOD DMJD+ �DO2NM,J

R
k o DsDMGHJDN 2OE

R∗
D+KMoN EMGH i MD -, OKN � o DN+2GHNDs .C . DMJD �DO2NM,J

R(von, nach)
L,J �OIKLD+oMJlIJKDJ .

R2
MEN l2JJ lMD 1 DJKD 2OOD+ nD+oMJlIJKDJ klMD �oD+ DMJD �i MEGHDJ O2JlIJK sIEN2JlD�,PPDJ k DNG 

Rn
EMJl 2OE, lMD� DJ MKDJ k nD+oMJlIJKDJ k lMDEMGH 2IE

n �DMOLD+oMJlIJKDJ sIE2PPDJEDNsDJ . / MD IJDJlOMGHD nD+DMJMKIJK
R ∪ R2 ∪ R3 ∪ ...

-�+
R → ∞

iM+l l2JJ 2OE
R∗

oDsDMGHJDN . �J DMJD+ DJlOMGHDJ /2NDJo2EME o DJ�NMKN P 2J JI+ DJlOMGH LMDODjGH+MNND IP lMDED sI oD+DGHJDJ . � MJ 2JlD+DE o DOMDoNDE CDMEFMDO MEN lMD 2IE
Kind(x, y)

oD+DGHJDNDn,+-2H+DJ��DO2NM,J .


