
Appendix

Extension ofΩ to a normalized metric space

Let A := {A1, . . . , Aq} be a set of not necessarily ordered domains and define
Ω :=

⊗q
i=1Ai := {(a1, . . . , aq)

T | ai ∈ Ai , i = 1, . . . , q}. Further letV ⊂ Ω be
any finite subset ofΩ.

We suppose that any attributeAi is finite or at least bounded. Otherwise we
replace it byAi(V ) := {x ∈ Ai | (∃ v = (v∗,1, . . . , v∗,q)T ∈ V ) v∗,i = x}. We
define an unique projectionπ from Ω into a normalized metric space, as follows:

1. LetAi any attribute ofΩ with Ai = {xi,1, . . . , xi,mi
} * R, mi ∈ N. For

1 ≤ j ≤ mi setAi,j := {0, 1} and defineπi : Ai −→
⊗mi

j=1Ai,j ⊂ Rmi via

πi(xi,j) := (δi,1, . . . , δi,mi
)T for j = 1, . . . , mi

with

δi,j =

{
1 if i = j
0 else.

2. Let Ai any attribute ofΩ with Ai ⊂ [li, ri] ⊂ R and li, ri ∈ R. Set
Ai,1 := [0, 1],mi := 1 and defineπi : Ai −→ Ai,1 ⊂ R via

πi(x) :=
x− li
ri − li

forx ∈ Ai.

Thenπ := (π1, . . . , πq)
T is a projection fromΩ into a q̇ :=

∑q
i=1mi dimen-

sional normalized subspaceΩR :=
⊗q

i=1

⊗mi

j=1Ai,j ⊂ Rq̇.

Obviously we have:π(v) = π(w) ⇐⇒ v = w for all v, w ∈ Ω.
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