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2 - Parallel machine schedullng wllh a variable common 
duewindow 
Mikhi1i1 Y. Kavalyov, United fustitute afInfannatics 
Problems, National Academy ofScienccs ofBelarus, 
Surganova 6, 220012, Minsk, Bclarus, 
kavalyov_my@yahoo.ca.uk,AdamJlllliuk, WIadyslalV 
Janiuk, Brhun KOZIlll, Envin Pesch 
We study problcms Df schc:duling jobs aR idcntiçal pnral!el mnchincs, 
wilh li common du!: window lo bc n5signed to ali jobs. 11m objcctivc is 
lo minimize lhe sum Df jop carliness. job Ulrdincss, due window Iocn­
tioo nnd size c0515. which are are nondccrensingjob indcpcndent fURC­
uons. Sahujon propcrties are eSlablishoo nnd dyn~c prngrninm.ing 
algorilbms ure derivcd. PolYDominl algorithm is givcn for the single 
mnchine case, in which lhe due window sizc cqSl i5 11 discretely coo­
vex. ar CODcavc nondecrcasing [URetioo IlIld nll lhe otJlI:r cosi fURCUCOS 
are linenr. . 

3 - Slruclural propertles 01 lime-dependenl schedullng 
problems wlth lhe Ip n!,rm objeclive 
Slanislaw Gawiejnowicz, Factilty Df Malhemlltics and 

. Computcr Sciencc, Adam Mickicwlcz University, 
Umultawska B7, 61-614, Pazn"", Poland, 
slgllwiej@amu.edu.pI, Wieslmv Kurc . 
Wc cansider structurnl properties af single-machine time-dependent 
scheduling probIerns wilh linearly deleriornting jobs nnd the Ip norm 
objectivc. \Ve prove lhat lhe V-sbape property, previously known anly 
for p=l, still halds for infinilc many p> I, while the symmelIy property 
does nol hold for p II I. We show lhat for p>llhc problems possess 
n kind of matrix coovcxily. Finally, we exp~ss tIle complexilY of the 
problems ns í1 function of index p of lhe nonn. 

4 - Scheduling jobs wlth values dependenl on Iheir com­
plelion limes 
Tomnsz Krysiak, Institute of Computer Engineering, CantroI 
and Robotics, Wrac1aw University ofTechnology, 
Janiszewskiego 11/17,50-372, Wroclaw, Poland, 
tomnsz.krysiak@pwr.wroc.pl. Adam laniak 
We consider lwo 5cheduling probll!ms wilh job values and losses of 
job values (costs) dependeol onjob completion times. In lhe first prob­
lem, we consider scheduling jobs wilh stcpwise vnlues deteriorntiog 
over time. \Vc prove strong NP-hardness of n single processor cuse 
and canstrucl í1 pseudo--polynomial alsorithm for U spccial case wilh 
unreluled processors. Thc second problem is n single processor one 
\Villl piccewise linear losses af job vnlues incrcasing over time. Wc 
prove 5trong NP-hardncss of lhe problem and distence of n pscudcr 
polynomial algorilhm for i15 special casc . 
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Inviled session 
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1 - Mullislart Coupled wilh a oerlvailve-Free Filler Local 
Search for Localing Mulliple Solulions 
Florbela P. Fernandes, Depàrtment af Mathematics - ESTIG, 
Polytechnic Institute af Bragança, Bragança. Portugal, 
mar@ipb.p~ M. Fernanda P. CosIa, Ana I. Pereira, Edile 
M.G.P. Fernandes 
A multislnn lechnique coupled wilh a derivntive-frcc fillCr local scnrch 
algorilhm for locating nU lhe optimal solutions of a nonconvcx con­
straincd optimization is presenled. To rendI fast convergence lo op­
timul sotulions, lhe local sclÍrch proccdure is bo.sed ao desceot direc­
tions. TIIC filter-sel concept is iotroduccd to hllmIle the constr.unl'i of 
UIC problem. The direction vector is desceol Cor lhe objective function 
if lhe peint is Ceusible; olhcrwisc, il is descent for UIe construint viola­
lion. Numericul c"perirnenl'i with bcochmnrk problems nnd a compar­
ison with other rnethods are ioclutlcd. 

2 - Bilevel oplimlzallon In slabiliiy analysls 01 nonlInear 
dynamical syslems . 
Max Demenkov,' Institute of Control Sciences, Lati 16, 
Russian Academy of Sciences, 65 Profsoyuznnya str., 117997, 
Mascaw. Russian Federntion, demenkov'@ipu:ru 

We consider region of atunction'for n dyoumical syslem :' n set of poiots 
from which system trnjectories go to n stnble equilibrium, One can es­
timale it via lhe sublevei scts of n p!lsitive definite Lyapunov funcLion, 
which is dccrcasins nlong nny tr.ljeclory in me region. We fonnulnle 
lhis lask as n bifevel optimization -over lhe fuoction parnrncters and 
system stale varinblcs. On lhe lower levei we have minimizarian oflhe 
function wilh nonconvex equnlity constrninL 00 lhe uppcr levei a size 
estimation of a sublevei set necds to bc maximizcd. Locnl impravc­
ment algorilhm is discussed. 

3 - Numerical solutlon 01 nonlinear op.tlmal conlrol prob­
lems, A compar;atlve sludy 
E. Mesllkinfam, ShMid Beheshti University, GC, I, THR, 
Iran, Islamic Republic Df, stntira.meshkinfam@gmail.com, 
M.Navabi 

Thc nirn of this paper is to compare four different ilerntive numerical 
teclmiques,using in determination Ule optimnl controllaw: The rnelh­
ods are: Steepcst Dçscent (SO), Varlatian of Extremais (VE), Qunsi­
Iinearization (QL) and Collocntion (CL). 

The Mnximum rudius orbit trnnsfer in a given time problem is solved 
utilizing tIlese melhods and compurisons are mnde in lhe Icnns af nc­
curncy, lhe rule of convergence, scnsitivlty to initinl suess and lhe time 
of computer processing. 111e rcsuJls show. that, CL melhod has .Ihe 
Icust errar, VE 'htis lhe mosl sensitivity lo initial gucss. 

4 - Performance Analysis 01 Partial Use 01 Local Oplimi­
satlon Operalor on Genelic Algorilhm lor TSP 
Milllll Djon:1jevic, UP DlST, UP FAMNIT, Glagoljaskil B, 
Slovenia. 6000, Kaper, State, Slovenia, 
milan.djordjevic@studentupr.si, Andrej Brodnik 

We study lhe influence of hybridizlItion of a genetic algorilhm willi 
n local optimizer on -inslnnces af a TSPLlB. In ICSts \VI! 'opplied hy­
bridizntion Ilt'variaus percentages of genetie algorilhm ilemtions. Less 
frequent appliclltion of h)'bridization dccreascd ' lhe tlvcrnge running 
lime, wherens lhe quality ofsolution 00 nvernse deteriorn.ted only from 
0.21% !in 1.40% wors.e thnn lhe optimal solution. We studied at which 
iteratioos to bybridize. We upplied il.lll rondom iterutions, aI lhe initial 
iterations, nnd lhe en~ing ones, nnd proved wherc being lhe besl 
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Uncertainty Analysis in Energy and Water 
Resources 
Stream: Uncertainty and Perturbations in Optimization 
and in Environmental and Energy Modelling 
Invited session 
ChllÍr: loha Boland, School af Mathematics and Statistics, 
University oFSauth Australia, Mawsan Lnkes Blvd., 5095, 
Mawson Lo.kes, South AustroIia, Austrnlia, 
john.baland@unisn.edu.au_ 

1 - Reconciling rainlall modelling on differing lime 
scales 
John Boland, School af Mathematics nnd Statistics, 
University of Sauth Australia, Ma.wson Lakes Blvd., 5095, 
MalVsan Lakes, Sauth Australia, Australia, 
jahn.balnnd@unfsa.edu.au,Julia Piantadosi 

Ra.infall perfarm wcll for lhe time scales 00 which thcy are produced 
but for ather time sCllles. a modeJ's performance cun be err,lllc. Previ­
ous experience in estimuting tive minute vuriance af wind furm autpuI 
derived fram modelling tco secand OUlput series (Agrawal el al20IQ) 
hus led us to bl! uble to perfonn U similare"ercise with modelling dail)' 
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