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Pansystems Clusraering Analvsis

and Application to lFuzzy Clustering Analysis

Wang Ming

( China Digital Engineering [nstitute )

Mis paper reveals the relation between pansystems clust-
ering analysis and fuzzy clustering analysis, shows that pan-
systems logic conservations and equivalence between them, then
introduces many results got from pansystems clustering analysis

into fuz7zy clustering analysis.

Definition 1. We call f 1is a relation function on G if

f is a mapping from [0,1] into p(G*), and call f a F rela-
tion function on G if

1. f 1is a relation function on G,

2, f{x') £ f£(x*) iff x" £ x'.

3. If (x,y) € G, then there exists a number x'(x,y)
such that (x,v) € f(x'), (x,y) ¢ £lx") if x" > x'(x,y). We
denote ! () by the set of all F relation functions on G, and

F'(G) hy the set of all fuzzy relations on G.

Theorem 1. |F(G) | = [F'(G)].
Proof Let t € F'(G), f € F(c;),\‘
0: t = f, f{.(x') = {(x,y) / ut(x,y); x' } ,
8':  —=» tf’ u (x,y) = x'(x,y).
It is easy to see f, e¥(G), t. € F'(c), 6(e'(f)) = £, o'(6(t))

= t. This completestzhe proof.f
Theorem 2. TIf t_ ¢ F'(Gg), £, € F(G), Q(Ti) - f., then g
o(t, yty,) = £, yf,, or(f, |Jf,) = t, Uty
o(t, Nt,) = £,Nf,, 6'(f,Nf,) = t, Nt,,

O(t, e t,) = f, o £,, O'(f, o f,) = t, o ¢
- -1 ~1 -

g(t‘t) = f. ] 9'(f" ) = t,' ’

o(t, )(x) > T (1-x).

Definition 2. We denote the classes of binary relations

2°

on G satisfying reflexity, symmtry, transitivity, equivalence
, semi- equivnlence by R[G), s[c), Tla), elc), E [G), the cla-
sses of fuzzy relations by R'[G), s'[G), T'[c), E'[c), E'[c).
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£ A A'G Voimplies (x} € A [G) for each x ¢ [(),1] .

Pheoror . 1t L, to e Fr(G), f;.: Wity ), 1 = 1, 2, thea

. t,< t, if and only if f c f,.

2. t, € A'[G) if and only if f,6 € AlG) for each A €
{ w, s, r, E, Eg,}
Definition 3. Suppose that f is a F relation function on G

, we define pansystems operation g , § (i =1, ..., 5) as
i i

follows

f(r) = rv ey, 6(f) = E(f),
E(f) = £ A £y, s(f) = £(),
g(f) = ATV L, 5(0) = &(5),
elf) = €. 2Ty, s(f) = g (),
() = £ v, s(f) = (0] .

Theorem 4., If to,eAiG), Ae {R', 8", E! +}, then |/t _ €
alc). 1f A ¢ { r', s', T, E', E'}, , then V te € AlG).
tte tlc), € {(n), -1, t }, then t® ¢ T'lG).

£.(t) e BLIG), 5. (¢) e E'{G), i =1, ..., 5.

Theorem 5.
6.

Theorem 7. gi(t") = €,(¢), 5.(t7') = 8.(¢t), i = 1,2,3.
8,
L,

Theorem

h3
Theorem Ift < t', then ¢, (t) < £, (t'), §.(t) <
¢ “

s (t'), i = ciey 5.
' M'eorem 0. Ei(/\ ta.)S/\ ‘Zi(t"')’ V Ei (to') < Zi(vta—)
&(A%J’SAS{UG)»V&’%~)S Q(ut¢L1=1,”.,y
' fheorem 10, Sz(t) < 5’(1:) < &, (t).

Theorem 11. g (t) = 5 ( t U £ ), gz(t) =&, (tNnt ),

5, (6) = §,(¢7 )
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Theorem 12. Sl(t(")) < 5(, ()t).

Theorem 13. If t, t' ¢ E'[G), tot' = t'e t, ‘then to t'e€
ErfG), tet' = t & tr.

Theorem 14. If t,t' € S'[G), tet' € t'et, then tet' = tlat
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