STUDIES IN FUZZINESS
AND SOFT COMPUTING

= i
| =il i ]

}aéé—%ms’u’erdegay 11500

Editor

Fuzzy Sets Based
Heuristics
for Optimization

7 i Sor
&, oSpringer .



Contents

Part 1. Soft Computing and Metaheuristics

Fuzzy Adaptive Neighborhbood Search: Examples of Application |
.'ﬁ\".’ﬂ'l.!.'-'”.f.'f.’ Hﬂ-l.ﬂ'”.‘”. nn.:.lz'.:.f pli.'h!:. JfMFI _ir_.. 1":’-!'.'?‘1{5]’{,[—'#'

I Tipeh et s U o s S e T e s AR e |
i Dserimeioniaf FelS e s e e S R 2
3 Onithe Usehilness of Fosey Valupbions ..o i v e ivmes sansei G
4 Fomuniples of Appllsation ool essanetvrasnisissssnss A
o R e e (P e iyt g g M P S L ST gl gre S L 19
by e T 4 I S .19

Branch-and-bound algorithms using fuzzy hearistics

for solving large-scale flow shop scheduling problems .. ..., .. 21
dindiang Cheng, Hiroali Kise, George Steiner, Poid Stephenson

S e e Bt s o B TR S T e e e 21
8 Tiower bonind®: o ooc e savisu o N [k (o VR T e e T T ..
3 Dominsnce rules and fozey upqrrux]mﬂl.mn R R e e N
4 Branch-endbound:aleorithm = oo anisrmsinmranes ey B9
B Compardatione] edperlMUeins: e s dian s T e e e a0
B el b pepaabn o G e e e D e e e e a3
TR = e e o o B e e e e e e e e M

A Fuzsy Adaptive DMartition Algorithm {FMJ"I.]

for Global Optimization . ... .. . ... oo viiir it 37
Meick Basak Demirban, Linetl Ozdomar

P PN RITR i o 0600 B A A A R T
2 “Foery Adaptive Parbibioming Approach . cews e sncisanaann 1o iaaes 35

g Aomprt AN TUBSILES v vawie o wmms o v s aiss s n e e il
B RV T BRI | i g s o T o o S R T A 3l
T T T 20

Fuzzy Memes in Mullimems Algorithims:
a Fugey-Evalutionavy Hybred o000 00 oo on oo iaans B
Nedulio Kravnogor, Daved A, Pella

I s T e e O e S ey A e ke AT
2 The Protein St:l uenure PmdmLtun Pmblnu ...................... D
o L VT a2 M T R o s e b e e el hd
4 Py Memes lor Moltmeme AlEorithims oo irnes i, f%
f Experiments setnp and resnlts L e ar
B Conelisinms ... . . e e e AL o DBl

10 e S S DR i - |



VI

Vehirle Routing Problem With Uncertain Demand at Nodes:

The Bee System aml Fuzsy Logic Approach .. .. &
Ponia Ludié, Ddan Teodarmuid
I Tetreduetion. . ..o 2.0 S e R SR e R i
2 Biatement of the problem ... e e T T A4 b5
G A Proposed solution of the problem . oot R A 13
4 Results obtamed wang the "mrelligent” vebicle mul,mrr )t 1) B TE
5 Copelwaion ..o e e T AR, b i e B e ™
e N [ AP e PR o S s e S B A ]
Fuzzy Constructive Henristics .. .o e s
Jagé A, Moneno Pérez, J. Manos Moreno Fego
AR Bt 11T T S I St Hi
9 Tugey Constructive Mathods .., ... e [ N st v
3 Fuzzy Slopping RUES ... 0. oo rmimie i ciies s dimeais B
1 The pon-puillotine rectangulac lwo-dimensional cutting prubln:r. it
5 Computsational experiments .. .. ..... i
Reforanites . ...... B 4y o G A b5
Part 2. Heuristics and Mathematical Programmming
Heuristics fur Optimization: two approaches
for prohlem resolution .. cicoiiaiiii s s oF
JM. Cadenas, M. C. Gorvide, F) Jimency
R FaLh e LT £ P S e S R Y RS e I e iRt 0T
2 [uzey rls learning i 1' ['rlT’ e R e e a0
% Duzey role learning m MIPGN Ir:-l_uu_wur'.t G TR R e oo i
4 Awalyss of resulbs. oo iie e ieee i e R e T A ..o
A Comolusions . 0ooies. o edvid e - nn
Raferanoss [0 siss aam TR s i = T
Optimization with linguistic variables ..o oo 13
Cohrisier Corlesnn, Habert Fullér
G [ s bt 4 1471 (PR S S N e Rl e o118
2 Optimization with lngaistie mrmhlrn ................. e L
3 EXAIPIOE + oo meevrrnra e e e TR .17
A EtenEIOnE b eeer ey rm s SRl R B A T T SRR 118
R TRIAT riT: s, PR RS 120
BelBrerits «  cnvvotms srmmr s s rne PRI I e e et 1200
Tnteractive Algorithins Using Fuzzy Concepts for Selving
Mathematical Models of Real Life Optimization Problems ... 123
O Mehan, &K, Vermu
| Thmecd OB . o oo i s s T 4 b b b A s s g o b 8 R 123
2 Non-Symmerric Trealment of Linear and o Class of Mon=Linear Mul-
linhjective Tuzzy Progromming Problems .o.ooee o 126



F PL-Pareto Optimal Solution .. . .o, coiooais iveas A s e 129
4 Caleulation of Fuzzy Aspiration Levels - ... ..a0. e B
H  The Proposed IMMOFP Interactive Algorithm ......, . oo ... 132
i I st v Bocarpdas o b S e R 133
T Coueladimg  Ebesaraationes LU s s e e N T e 136
Reforenees ... R DR N B e o LI it b e s 147

FPuzey Dala Envelopinent Analysis; A Credibility Approach ... 141

Sacpnner Leptworosivebul, Shue Chermg Fong, Joffrew Ao Jooes, Heney

fo WL Waidbde

L LRI ATIEIN L s wrarm o mn nm e o AT 5 L SR 141
2 Fugey DEA Maodel . .. b T A 143
3 Poseibility, Necessity, and Credibility Measuies . .oveiiviieion i 145
| L B R E L U Tl U S S SO S O Y 134
B IR AT IS, v oy vne e at b bt o, e A A 155
BN T EITET TR v . vowrems i imrr s it m  im E |36
BREERDBEIEER o wricain skt mces e di i m e e o M s oL R a7

Fuzzy Optimization using Simlated Annealing:

Aoy Examaple Bot o wmoins sas i i e e e sas 158
Rite Almeide Wibeiro, Lecnalde Hocha Varela
T T T EER 1549
2 Basies on the approach vsed for formulating mnd salving Leexamgle

B 25 v e B R L e e e Cee L0

5 Bet of lincar examples tested and discussion of the resulis o000 oL, 16
4 Set of noo-linear examples tested and discussion of the msalls 0., 174
e A S I G - o e it i o e p e i e S s L e s 174
Mefermees G A T R B e S L S DL 17

7]

Part 3. Practical Heuristic Algorithms

Multi-staze Supply Chain Metwork

by Hybrid Genetic Algorithms .. .. ... . .. o0 o 181
Mitsuo Gen, Adms Sparf

1 Imtroduction............ T IR - Suienil b - A A - . |
2 Mathersasical Model. ... coina TR |-~
3 Desipn of the Algorithm . .. .oy S 215
£ Overell Procedire. v ovnevvovnns L ST N DTN 0 G T
E MNumerecal Exomples ... . U e L L e
B Comeluzion —v . vewnens covne oo LSS ==Lt 0 O I 1 -,

Lo U o e, ool R o

Fuzay evolutionary approach for multiobjective rombinatarial
optimigation: application to scheduling problems . .. . 187
Imed Koeem, Slim Hommads, Prerre Borne

1 Imtroduction....... AT S 6 e i e rtararai e wigi LB



VI

2 Multiohjective Optimization: The Seate Of The Art ISR L e
T Busey Eolihiapry Sppronish § .o o kemechiesstas st s el )]
4 Application; Case OF Floable Job- shcr_p SLhedu_hm Problem [FISP) 207
F Discussions And Conclusions ... ... ... oo ciaaiiiiiinnd 216
Heferences ..., . B Py s R e e e 217
Fuzzy Scts based Heuristics for Optimization: Multi-ub jective
Evolutionary Fuzzy Modeling . ... ..ocovieiiiiiiniciiinniian, o
Frrnando Jiméne:, Antonte 1 Gomes Sharmeia. Gracia Sdnches,
Joseé M. Cadenas
b NN IR . im0 S it DA R R e g 2
2. Pogzy model JAentiieation . . .eee ebe s v sm mmnes s o s+ 223
3 A technique o improve tranepareney and compaeieess of the fuzzy

T e e, i Ll b 224
4 ‘lraining -:tf the [".I‘:]" nEnral TS et e e e e e e 225
0 Criterls for Fazme TOEBITHL . oo mmc mmon sim ks st s ot pmost som o 225
& Multi-objective neuro-svohariomary mlooeillon ..o oo e 226
7 Dxperiments Bnd resmlts oo . v e s e L. 230
M Conclustons and fatome fesearih . cow e on oo i <
R T I o i e T LU L oe T e rch  R  H p  ak . 233
An Ioteractive Fuzzy Satisfiving Method for Multiobjective
COperation Planning in District Heating and Cooling Plants
through Genetic Algorithms for Nonlinear 0-1 Programming . 235
Muasatosta Sakowa, Koswkes Kote, Sadeshi lakiing, Mare Inaska
L e I On o & o i e e B B R B A e B R R 235
2 Qpematioosal Manning of a DHE Plant o iviiwiiiisaareisnmes 236
3 An Intersctive Fussy Satisticing Method o000 0iavn o020 211
4 Geaetic Algorithms for Nonlinear 0-1 Programmivg o -. . a4z
7 Mmoo ret IR S a s s o S SR i R B 247
G ComalsIBI . s i e o fao e R R .o 248
Leferences ..o..0.. S R AT N A R . 240
Adaptive Hybrid Genelic Algorithm with
Fuzzy Logic Controller. ..o ... . . 23]
YoungSu Yan, Mitsuo Gen
1 Imtrocuction. . . ... O T o e O P H Lt ssan]
2 Adapuive Genelis “[n ralars "".( ‘.)‘1 PSR S R e, 253
3 DPropuosed Hyleid Coneepts and Bogibngs pirniaran sy SEna SRR . 258
4 Proposed Alporithms for Experimental Comparison ... ... . 258
b ‘Nuimsrieal Exnmppdeconos o i deniidoasaiiiis e . 260
B e s o o e e R S e S 262
e R e S T R ST e S B T I 22



Part 4. Applications to Real World Problems
Tinding Satisfactory Near-Optimal Solutions

pnc o atina P ahletres s < s S G R e e

ni

Maria J. Cands, Carles fvorra, Vicente Licra
b ednetion oo T e TR R S 200
2 The-fuzzyp-miediann-problem oo iea il i de oy b i i
3 Calewiating e satisfoction level . o000 P e A ERT 268
4 An lnterchange heuristle procedures oo ooiiioan SR Fi
8w i A e L T R L N R 272
e e L B e e T R 275
A R O e e e A A e e R e A o e 52 275
Roule Choice Making Under Uncertainty:
a Fuzsy Logic Based Approach : 277
Virieend Henn
I Inbreduetion, . . e . AN N e N i
2 Mudeling Tmfht P..ttu,gnumu e . 278
d Turey Sets as u Basis for Represensing Im]:lcrfci:tll.ma ............ 250
4 TPurey Sets Dased Heuristics for Traffic Assigoment ... oooovninnnn. ot
3 Anatvslsof the Mode]l L. e o e e se et e sm s bira s mrtaeae 287
B COREInEONE BOA PEraDeobIveG o s wr s o s v e 2h0
BB BRI v s w1 o e A 0 S A e 201
A New Technique to Electrical Distribution
System Load Flow Based on Fuzay Sets. ... o000 . 203
Carlaz A, £ Murart, Maresto 4. Pereirn, Mareelo M. P L
Y e e O i e e e e e e R e . 2n3
N T Py L e e e e I R e s 204
3 | Puzzy Numbers' Ciperalors <iovaioiaayionn R ety G . 205
4  Puzzy Load Flow oo R . 208
B TRt ssenn e s A R B T e A e e R P e . 20a
B T oo e o e e e e e e et i ety 02
Referemess . ..... .. i 115
A Fuzzy Adaptive Partitioning Algorithm (FAPA)
for Global Optimization: Implementation in
Environmental Site Characterization. .. ... s L T— S07
Linet Ozdamar, Melek Basak Demrfian
BN e o O JUT7
2 TDovirowmental Siie Characterizacon, Problem Delinilion, ..., ... ., als
3 Implementation of Fuszy Adaptive Pactitioning Algociihm (FAPA)

i Fite ChoracteriBnlion. . ., e vy oo e ey sraeror o s ]
4 MNumerical Resulia on Hypolhetioal Siles oo 0 oo ineacnas a3
S 1 11 P ald
i = als



=

Capacitated Vehicle Routing Problem wilh Fuzzy Demand .. 317
Brimite Werners, Michae! Drawe

T (e T e P, Loes S e e e e LT
¢ A Fuszy Mult-Criteria Modeling App"ﬂ.lw (IR R e L e 218
3 A Fuzzy Multi-Criteria Savings Deurisbic. oo one e . A%6
& OREhIBION ¢ e ipi s . et 339
BEErenens: oo pami e daiai ipmis B DO o SO e M

An Adaptive, Intelligent Control System for Slag Foaming. ... |

e L. Wison, Charles L. Karr

1 Introduoction, A e T T e e S T o Y EHT
2 The Problemn Fnulmnmer.., ‘xl:ar' T'm-mum i1 Elmtnu_ Are Btesl
Turnace. Ty S b L e e T e e 5 Y PR W e = 1
4 An A_ru_._Lec luIP fnr -‘whieump Trrellimen Adaprive Control. . ... .« 1.
B Fmy s s s T L e s R AT e .
ST L i Ly R e U T T B A T S R P B Kl
Referances oeoozrogm, g D L R A L b IS AL e a0



Studies in Fuzziness and Soft Computing
The series “Studias in Purziness and Salk Computing” contuins
"II-"IIF*HI'HI‘ o various areas within the so-called soft comput-
which include fuzzy sets, rough sels, nearal networks, evolu-

|-

Llr...-rur_r computations, probabilistic and evidential reasoning,

graphs and edis

oprents in e lield, both of 2 foundational and applicable char-
acter, An important feature ol the series is its short publication
time and world-wide distribution, This perniits a rapid and

broad dissemination of research results.

Verdegay (Ed.)
Fuzzy Sets Based Heuristics for Optimization

The aim af this volume is to show how Fuzzy Sets and Systems
can help to provide rabost and adaptive heuristic optimization
algorithms in a variety of situations, The baok presents the state
of the art and gives a broad averview on the real practical appli-
cations that Fuzzy Sets based heuristic algorithms have.
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