
Symbols

General Notation
|M | number of objects in a finite setM
|| · || Euclidean distance

Sets
N natural numbers
R,R+

0 real numbers, positive real numbers including zero
Aj,A attribute, finite set of attributes
Ω direct product of attributes
V data set
Ci, C cluster,k-cluster set (finite set of disjoint clusters)
℘(Ω) power set ofΩ
I, J index subset
A(J) reduced set of attributes (onlyAj with j ∈ J)
Ω(J) direct product of attributes inA(J)
V (J) canonical projection ofV onΩ(J)
Θs partition
Θ decomposition (finite set of disjoint partitions)
Bj subset of attributeAj

B,∆s box
∆,∆I set of boxes, reduced set of boxes (only∆s with s ∈ I)
W codebook
C(W ) compressed clustering
Ĉ extended clustering
ΘW decomposition based on SOM codebook
Ŵs codebook box

Matrices
S stochastic matrix
Ŝ coupling matrix
D weighting matrix
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Variables
q dimension ofΩ
v, vi data object inV
n number of data objects inV
k number of clusters
v(J) projection ofv onΩ(J)
nk number of decomposition partitions
ws codebook vector
T, L time steps
| upper bound ofnk

zs grid position of neurons
li, ri left and right boundaries of interval inR
X random variable
u average number of codebook updates
λi, Yi eigenvalue, eigenvector

Functions
f frequency function
h homogeneity function
hmax(V ) maximal value of homogeneity function inV
Γf,h weighted intra-cluster homogeneity
d distance function
hd homogeneity function based on distance function
S conditional transition probability function
Ŝ set extension ofS
hS homogeneity function based on transition probability function
χM characteristic function of setM
r membership rule (set)
ϑf,h decomposition error
f̌ compressed frequency function
ȟ compressed homogeneity function
f̂ set extension off
ĥ set extension ofh
ρ probability density function
Pρ probability function corresponding toρ
α learning rate
γ neighborhood radius function
η grid distance function
E(X) conditional expectation value ofX
P weighted homogeneity function
P̂ set extension ofP


