
F
uz

zy
Lo

gi
c

La
bo

ra
to

riu
m

Li
nz

-H
ag

en
be

rg
Fuzzy Logic Laboratorium Linz - Hagenberg

FLLL

LINZ '99

Topological and Algebraic
Structures

Bildungszentrum St. Magdalena, Linz, Austria
February 2–6, 1999

Abstracts

Erich Peter Klement, Stephen E. Rodabaugh
Editors

Institut für Algebra, Stochastik und
wissensbasierte math. Systeme
Abt. Fuzzy Logic Laboratorium

Johannes Kepler Universität, A-4040 Linz

Tel.: +43 (0)732 2468 9151
Fax: +43 (0)732 2468 10

E-mail:
������������	
	
	���
������	������������������

WWW: � �
�
�����
���
�
� �!��	
	
	���
������	������������������



������� �	�
�

�
�������������������������� ���"!�#�$%�&���('�)*$�+���)*+�$,!�-

.0/21436587692361

:<;>=@?BA�CEDGF>DH;6IKJ DHLMDHNOFQPSROF>DHT	A	DHNU:WV	X6Y4Z	[]\^[]_	`aA
:bZ4= F>Ya;Bc

C<;>= NOF>DQZd\�egf<hWN	= iaDH;Bcj= Flk[mFBc>Z4= ;>DHnOF>= YaNoP	p]YaA^[]N	N	DQc8IKDHT	J DH;WhWN	= iaDH;Bcj= Flk[mFQP	q6rtsOu]sOuwvo= N	x
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^ DHT^[];jF>LMDHNOF6YA@�UU[mF>A	DHL�[mF>=@?Hc,B ROFB[mF>=@c F>=@?Hc
UU?�UU[ac F>DH;WhWN	= iaDH;Bcj= F e

� []LM= J F>YaNoPDC NOFB[];>= YMv �ORdsOI�yaP T []N^[aZ	[
: rtL�[]= J fFEHGAIJILK=MON�PQNSRHTVU�WYXDZA[\W^]DP_]LR=`Oa=GAb WcPAR

:<NOF>= F>= DQc J = naD2F>A	D�d6r^@ _	xHxHe cj_	\^[]J `aDH\	;B[acE[]N^ZM?GYaN	`a;>_	DHN^?GDQc YA@ []N�[]J `aDH\	;B[	e = NMF>A	DWcjDHN^cjD6YA@ hWN	= iaDH;Bc>[]J
qWJ `aDH\	;B[Jfe-6= J J2\SD�Z4DQc>?G;>= \SDQZ�[ac F>A	Dgd6rtim[]J _	DQZ LMY4Z4DHJ@c YA@ cj_	= FB[]\	J DdT	;>YaTSYOcj= F>= YaN^[]J<F>A	DHYa;>= DQcHP F>A�_^c
J = N	n�= N	`wF>A	DHL F>Yh@ ;B[]LMDQc�eji�?GYaLMT	J DGF>D`�WDHeOF>= N	` []J `aDH\	;B[ackf<[]N^ZdT	;>Ymi�=@Z4= N	`M[Mcje4c F>DHL�[mF>=@?K[]T	T	;>YO[a?BA
F>Y F>A	DMc F>_^Z4eUYA@ F>A	DwT^[];jF>=@[]J J e�Ya;BZ4DH;>DQZUcjDGFBc [];>=@cj= N	` = N F>A	=@cK?GYaNOF>D�l�FQV tFX-6= J JE\SDMcjA	Y>-6NUA	Y>-&F>A	=@c
[]T	T	;>YO[a?BA J DQ[aZ	c2F>Y cj_	`a`aDQc F>= iaD N	D.-�T	;>Y�YA@ c2YA@F@ []LM= J =@[]; @ [a? FBc6[ac�-2DHJ J [ac6[wim[];>= DGF e�YA@EN	D.-�;>DQcj_	J FBcHV

s
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R4?BA	Y�YaJgYA@�UU[mF>A	DHL�[mF>=@?H[]J R4?G= DHN^?GDQc
hWN	= iaDH;Bcj= F e YA@ R�_^c>cjD�l P��^[]J LMDH;

+2;>= `aAOF>YaNoP$+ ��y`q��e� P"� ;>DQ[mF�+2;>= FB[]= N
: rtL�[]= J f�X�W���Wj]��DU��=GVK=M=`��S`J`VG���W R=P;W����


8A	Dd?GYaN^?GDHT4F YA@W[�T	_	;>Ddc FB[mF>D YA@6[ T�� r []J `aDH\	;B[ q =@c D! O_	= im[]J DHNOF F>YUF>A^[mF YA@W[]N�= ;>;>DQZ4_^?G= \	J D�;>DHT4r
;>DQcjDHNOFB[mF>= YaNUYA@<F>A	D T�� r []J `aDH\	;B[	V!r = F>A	= N F>A	D" O_^[]NOFB[]J D�UU[_l q�F>A^[mF =@cWF>A	DMcjTSDQ? F>;>_	L YA@2q PSF>A	D
N	Y]F>= YaN�YA@oT	_	;>D c FB[mF>D L�[lew\SD []\^c F>;B[a? F>DQZwF>Y T	J@[leM[]N = LMTSYa;jFB[]NOFb;>YaJ DaV  N�F>_	;>NoPaF>A	=@c2J DQ[aZ	c F>Y J = N	n4c
-6= F>A Ya;jF>A	Y4?GYaLMT	J DHLMDHNOF>DQZUcj_	T4rtJ@[mFjF>=@?GDQc6F>A	;>Ya_	`aA F>A	Dw?GYaN^?GDHT4F YA@��W= J \SDH;jF# O_^[]NOFB[]J DaV  NUF>A	=@cWFB[]J ngP
-2DKD�l4T	J Ya;>D F>A	D = NOF>DH;B[a? F>= YaNd\SDGFv-2DHDHN F>A	D ;>YaJ DQc2T	J@[leaDQZd\�e T	_	;>D c FB[mF>DQc�-6= F>A	= N�F>A	DQcjD ?GYaNOF>D�l�FBcHV

\
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� ^ DHT^[];jF>LMDHNOFWYA@EqWT	T	J = DQZ UU[mF>A	DHL�[mF>=@?Hc6[]N^Z T YaLMT	_4F>DH; R4?G= DHN^?GD

hWN	= iaDH;Bcj= F e YA@�� DHNOF
+br�qauauauI� DHNOFQP"+2DHJ `a= _	L

: rtL�[]= J f��HGVb IHRVb���W��=G��HRJGVaD`VMAb���� W RLP�W �HG
! ^ DHT^[];jF>LMDHNOF6YA@�UU[mF>A	DHL�[mF>=@?Hc
R�J Ymim[]n 
 DQ?BA	N	=@?H[]JohWN	= iaDH;Bcj= F e
R4I r �,y��zg �f+2;B[mF>=@cjJ@[lim[	P	R�J Ymim[]n�=@[
: rtL�[]= J f�NSG=`LTARVb=M=P��Ja Wc`_a����=R\Wc`��
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 ;>=@[]N	`a_	J@[]; N	Ya;>L�c	e FjrtN	Ya;>L�ckfWA^[liaD \SDHDHN = NOF>;>Y4Z4_^?GDQZ = N F>A	D�cj= l�F>= DQcK\�e R4?BA�-2DH= xHDH;K[]N^Z R�n�J@[];(� �.�
[ac6?GYaLML _4FB[mF>= iaDaP^[ac>cjY4?G=@[mF>= iaDK[]N^Z = N^?G;>DQ[acj= N	`c� u,�.yN� !�& � u,�.yN�oL�[]T	T	= N	`Oc�-6= F>A�N	DH_4F>;B[]JoDHJ DHLMDHNOF�yaV
T YaNOF>= N�_	Ya_^cwFjrtN	Ya;>L�c�A^[liaD�\SDHDHN,?GYaLMT	J DGF>DHJ e�?BA^[];B[a? F>DH;>= xHDQZ�[ac�Ya;BZ4= N^[]JWcj_	L�c�-6= F>A,?GYaNOF>= N�_	Ya_^c
qW;B?BA	= LMDQZ4DQ[]N cj_	LML�[]N^Z	cf� \4P����tV X6DQ?H[]J JoF>A^[mF ?GYaNOF>= N�_	Ya_^c qW;B?BA	= LMDQZ4DQ[]N�FjrtN	Ya;>L�cW[];>D ?BA^[];B[a? F>DH;jr
= xHDQZd\�e F>A	D Z4=@[]`aYaN^[]Jg= N	D! O_^[]J = F e"e('*),+e� u,�.yL� fke -�e.)*�/) f�01) fBV

T YaNOF>= N�_	Ya_^c qW;B?BA	= LMDQZ4DQ[]N�FjrtN	Ya;>L�c [];>D ;>DHT	;>DQcjDHNOFB[]\	J D \�e LMDQ[]N^cWYA@b[aZ	Z4= F>= iaD `aDHN	DH;B[mF>Ya;Bc�� \��tf
[MFjrtN	Ya;>L2-
=@c ?GYaNOF>= N�_	Ya_^cW[]N^Z qW;B?BA	= LMDQZ4DQ[]NU= @b[]N^Z�YaN	J e�= @ F>A	DH;>D D�l4=@c FBc [d?GYaNOF>= N�_	Ya_^cHPSc F>;>=@? F>J e
Z4DQ?G;>DQ[acj= N	`c� u,�.yN� & � u,��3	� L�[]T	T	= N	`54 -6= F>A64;evy_f�i*u#e ?H[]J J DQZ�[]NU[aZ	Z4= F>= iaD `aDHN	DH;B[mF>Ya;8YA@7-	f8cj_^?BA
F>A^[mF8-�e.)*�/9Hf�i:4�; � e LM= NFe<4;e uJf5�=4;e.) f?>@4;e.9Hf f fBP @ Ya; []N�e5e.)*�/9HfA+x� u,�.yN� ! V �WY]F>DMF>A^[mF []N [aZ	Z4= F>= iaD
`aDHN	DH;B[mF>Ya;�4�YA@E[w?GYaNOF>= N�_	Ya_^c8qW;B?BA	= LMDQZ4DQ[]N FjrtN	Ya;>LB-"=@c8_	N	=  O_	DK_	TdF>Y�[ TSYOcj= F>= iaDKL _	J F>= T	J =@?H[mF>= iaD
?GYaN^c FB[]NOFQV
qWN�e�?GYaNOF>= N�_	Ya_^cMqW;B?BA	= LMDQZ4DQ[]N0FjrtN	Ya;>LC- =@cMDH= F>A	DH; [ c F>;>=@? F�FjrtN	Ya;>L e = V DaV,?GYaNOF>= N�_	Ya_^c�[]N^Z

c F>;>=@? F>J e%= N^?G;>DQ[acj= N	`0YaN � u,�.yN� ! f�Ya;�[ N	= J TSY]F>DHNOF e = V DaV
N	YaN4r c F>;>=@? F�fwFjrtN	Ya;>L�V ROF>;>=@? F�FjrtN	Ya;>L�c [];>D
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