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ABSTRACT
I this paper, we propased a solution procedure to salve fizzy job sequenctisg prabiem, w
taken as Trapezoidal Fuzzy Numbers (TrFN), Here, Yager's Ranking Index method has
the fuzzv processing time info erisp ones. The aptimal solution (order) of the fob and idl
phtatned by solving corresponding crisp sequeitcing problems using existing method, A nun
considered and solved for iffustralion purposy,
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I. INTRODUCTION

I our daily life decision making problenis, viz., job sequencing, assignment, game
it is sometimex rﬂ:qulrl.'-l:l 10 take the decision where the values fﬁmﬂ :

in the problem are imprecise (3, 5,61_5-. Job sequencing math

which a few jobs or wmsks are ;
sequencing problems; the
during performance of r.h.n jo
furzy set f5 @ best mat
imprecise parameters mm:fdurms_
an efficient framework which
have been made in the existing
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AN APPLICATION OF INTERVAL SYSTEM
OF LINEAR EQUATIONS IN CIRCUIT
ANALYSIS
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ABSTRACT
Thiy paper deals with upplication of interval system of linear equations’ ([SLE) i cireuil analysie)
probiems, each circuif consists of resistance,; inductance-and capacifance and each circuit has been
ki licl system of linear equations, An interval valued current or interval valied voltage in
Imparians measure relative o L'dapprml’.se value because of some far:.tﬂr: such ag envira
[ H’- rartce in the unity/elements and leakage of power harmonicy, For this purpase introduction of
finear equations (ISLE are highly important. Here. an interval valued linear system has heen)
rumerical example has been presemted for illusiraiton purpose.

Keyword: - Interval linear svstem, clreuit analysis {nterval number, current, voltage, Kirchhof] s Vol

L. TNTRDDUCTEUN

:Lru:l mam.g*mmt science. Rﬁr.enl]j in manj app’lﬂ:anuns snrnenf nﬂ n[thc Sf!l!'m
are comsidered wsing imprecise valued rather than precise valued [8]. To overcome the pn:
measured generally stochstic, fuzey and fumwmhlﬂm prmnch,:s are used. In stock
paramelers are assumed & random variables with h‘nqwn pmhnhlluty ﬂ!-ﬂn’hﬂhﬂm In fum s 1
are considered as fuzzy sets with known membership functions or fuzzy nupiher';'-[!;ﬁ. 9], Ou
furzy-siochastic approach, some parameters ane viewed a5 fuzzy sets and) nr:hez ariable
design engineer 1o specify the suitable m:mhgﬁhrp ﬁmcugln for. tuzzy

stochastic pproach and bath. for me— '
representation of imprecise numbers by several approsc {h represent the same by i

thi best reprisentation among others 11, 4, 5). Therefore, it is very portant to develop mathenat]
would handle interval linear system. Any design of circuit may be represented in the form ur e
linezr equations. Swdies of the circuit analysis problems: where the current andor voltage are fiss
already been initisted by some authors like [7, 10], In this paper, we have considered interval values
voltage. For this purpose, we have Introduced Interval system af linear equations and its solution
been presented. This propesed method has been llustrated with a numerical example arises in s cings
special case considering the lower and upper bounds of interval valued voltage a5 sameo, the res)
becomes identical with the existing problem uvailable in the lieruture,

2. ASSUMPTIONS AND NOTATIONS

mmﬂﬁmmmhmw under the llowing assumptions and notagions:
mp
(1) The eurrent flow of & cireuil is imprecise and interval valued.
(1) The sounce voltuge of @ ciroul| lwmﬂll mm
m)mauﬁumkaﬂ;&m

6394 s ijariie com
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Ahbstract
This paper presents the use of enetic algorithm to solve reliability redundancy aflocation problem of eomp
SYH2m an fuzey enveronmen Generally, this problem his beer formulated a5 single objeciive T

programming problem. with severul rosource constraints: In this paper, the reliability of each
other parameters related 16 the probiem is considerad 10 be fuzzy valued In tha work, the cors 5D
optimization problem has been wransformed 10 Ep constrained optimization: problem using defs
number. Here, widely known Yoger ranking Index has been sed for deluznfication of fizzy
pendlly function technique has been used transform the constrained optomezation problem
optumazation problem. The converted problem his bed sobved with the help of real coded
Hlusmrate the praposed mothodology, » numetical exnmple has been considered and sirlved, To stu

the proposed genctic algorithm. sEnsitivity snalyses have been done praphically, 1

Keywords- Redondaney. sllogation problem, Gehetic algonithm, Fuzzy number, Defis fication technl
Index

L. Introduction _
Due 1o the development of ultra-modern highly reliable system. the reliak
highly dependent on the selection of components as well as im:rea‘su-'ﬁ_f :ﬁu
Generally, selection of components as well as increase of component reliabi
solving nonlinear integer programming problem, which is known as r
allocation problem. For such reliahility system with knows ﬁost.ngmponm
volume and other parameters related fo that system, the corres nonding
described as a constrained non-linear integer pr m
redundincy aflocation problem is to select the number of
the overall system reliability and'or minimize the overall
linear/nonlinear resource constraints. As :mdundant__gy..ﬂmt
programming problem, so it cannot be solved easily by :
methods due 1o discréte search space of
allocation problem has been well de
the literature, it has been
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Abstracl. The goal of this paper is to solve a matrix game with fuzzy payoffs. In this paper, a fuzzy matrix
game has been considersd and its solution methodalogy has been pmpcsfed In this paper, fuzzy payoff values
are assumed 1o be trapezoidal fuzzy numbers. Then the comesponding matrix game has been converted into
crisp game using defuzzification of furzy number. Here, widely known signed distance method has been
used for defuzzification of fuzzy number. The value of the matrix game and strategy for each player 15
obtained by solving corresponding crisp game problems using the traditional method. Finally, a numerical
example has been presented and solved.

Keywords: matrix games; muzzy pavolT fuzzy number; sipaed distance method.

1. Introduction

In every competitive situation, it is often required to take the decision where there are Iwo or more:
opposite parties with conflicting of interests and the action of ene depends upon the action which is taken by
the opponent. A wvariety of competitive situation is seen in real life society like, in political campaign,
elections, advertisement. marketing, ete. Game theory is @ mathematical way out for describing the strategic
interactions among multiple players who select several strategies from the set of admissible strategies. In
1944, Von Neumnann and Oscar Morgenstern [ 1] introduced game theory in their most pioneer work “Theory:
of Games and Economic Behavior”. Since then many diverse kinds of mathematical games have beemn
defined and different types of solution methodologies have been proposed. The participants in the game are
called the players. During the past, it is assumed that all the information about game is known precisely by
players. But in traditional game theory, the precise information abour the game is more difficult 10 collect
due to the lack of information about the exact values of certain parameters and uncertain measuring of
several situations by players. To overcome these types of situation, the problem can be formulated using the
concept of uncertainty theory and the domain of payoffs are considered. from uncertain environment like
fuzzy, interval, stochastic, fuzzy-stochastic environment ete. In such cases fuzzy set theory is a vital rm'l_
handle such situation. Fuzzy set theory, introduced by Zadah [2], has been receiving considerable attentio n
amongst researchers in game theory, Several researchers have. Bpplll'-d the ﬁ.lz,‘.-:y set concepts to dEﬂ] with the:
game problems. Fuzziness in game problem has been well ﬂlsnussq:l by “ampos [3]. Ca pos introduced
I'uu;.r liriear prugrmﬂmmg mode] to solve ﬁlzz}' matrlx guns. Sakawa and Nishi '

interval eames as well as fHZ.E)' malm{ gamﬁﬁ C
solutions for multi-objective two person zero-sum
membership functions. Li and Hong [12] gave an
payolfs considering the triangular fuzey numbers. Band
with payoff as triangular intuitionistic fuzzy numbsr. M
for solving fuzzy matrix pames. Effect of de
discussed by Sahoo [15], Very recently, |
representation of interval number for soly
parameters considening fuzzy numbers.
framework which solves real=li
taken into consideration. The ele
the corresponding problem has
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W present, for the first time, simulianeous determination of sheir viscosity Cr) and entropy density {5)
and thas, o/ Tor equilibrated nuclear systems from A ~ 30 1o A ~ 208 01 different lemperatures, Al finite
temperaiure, of is estimialed by uillizidg the p decay of the Isovectar giant dipole resonance populated vis
lusion evaparution reaction, while s is evalunted from the nuclear Jevel density parameter (a) and noclear
temperature (77, delermined precisely by the simullincous measurements of the cvaporaied nestron cnergy
specten and the compound nuclear angular moments. The transport parimeler g and the thermodynamie
parameter & hoth increase with temperature, resulling in o mild decrease of #/y with lemperature, The
extmcted g/y 18 alsa found 1o be indepentdent of the neulron-proton nEymmielry al o given lemperalure
Inferestingly, the measured i/ x values are comparable (o that of the high-temperature quark-gluon plisma,
puinting towards the fact that strong Puidity may: be the universal feature of the strong interaction: of

muny-hidy quantum systems.

DOl 1O O3y s e leil | R 192500

The understanding of Muidity of matler, measured by the
ritio. of shear viscosity () 1o entropy density {s), hps been
the subject ol intense investigations in' differsnt areas of
physics, The crucial rtio ol /s 1% relsted 1o the Reynolds
number jnd is well defined for both relativistic and non-
relativistic Muids [ 1], The temperature viriation of iy /ls also
provides. the crucial signature for liguid-pas: phase tran-
sition in matier. Stnng theoretical calculations have put-o
universal lower bound, known as the Kovitin-Son-Starinets
(KS8) bound. such that nle = hfdrky 12], ky being the
Baltemann constant. In strongly coupled systems, momen-
tum transport is highly inhibited, resulting in a small shear
viscosity, The prime examples of such highly correlated
systems are the Bose and the Fermi liquids’ [3-5] at
extremely low temperatures and the guark-gluon plasma
(QGP), produced ot high temperatures [6-8], These quan-
wim sysiems have very low n/s (~5 = 10 Af4aky) (1] and

behave as nearly pcn'm Muids.

An atomic nucles is a many-body quantum system in
which the constituent particles, called nucleons, are 2OV~
ermed by strong interaction and show hlghl:.' correlated
behavior, A finile nucleus, thensfore, is an ideal system to
search for near perfect Muidity in matier. nm&mm mnda&-
dcpmdmﬂ cnlm:luuuns for /s huve been perfo J

ry heavy ion collisions in ﬂ#nmh for
liqundﬂw phm I.mlilﬂon [9=12]. The first lﬁﬂﬁrﬂti#ﬂl
study Im*mf.t fnreluﬂnn muwdumping ﬂfﬁiﬂﬂl mh&mn&ﬁ
in, nmlr.*i Wik dmm h}e ﬁuﬂh&:ﬂh mﬂ Ehlnnm [tf!] ﬂiﬂﬂu

absorption reactions, while that built on excity

They showed that /s values for Reavy and light foe
were ~ (4 — 19)A /dxky and (2.5-12.5) h/dxkg.
tively, Recenily, Dang [15| has proposed a form
based on the Green-Kubo relation and the fluch
dissipation theorem, relnting the shear wmmw
width and the energy of giant dipole resonance
in hot finite nuclei. The empincally :.n]::ulmul
of /s for different systems hive been compar
various model calculations. A model-indepen
temperature limit of n/s hus ulso been proponed
nucledr sysiems, _

Viscosity is inherenily related 1o the damping o
GDR, which is conceived, mactoscopically, as out
oscillation (i mm:lur} of the proton (uid
neutron fuid. It is a highly damped motion ¢k
by u very small lifetime (~10-2! — {0-2 sec),
to the Brink-Axel hypothesis [ 16], the GDR. can
the pround state as well as on- every excited
nucleus: The GDR built on the ground state
called s the ground sie GDR) is studzd

#,ydibr.l hj" rudrm eviporation and inelustic
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Evaporated neutron energy spectrahave been measured in coincidence with low-cnergy discn‘l?
ihe reaction *He+ “*Nb at E0'He) = 28 McV, The low-encrgy light-ion beam provides the scope s
the experimental nuclear level density (NLD) in-the compound nuclear: feaction, Angular-me
NLDs hiave heen extracied in the excitation energy range af E* — 5-15 MeV Trom the measured.
spectr The extracted N1.Ds have been compared with different theoretical calculations such
pairing plus independent particle mode] at finite temperature (EP-1FM), Hartree-Fock plus BES
and Hartree Fock-Bogeliuhov plus eombinatorial method (HFBC). Interestingly, the experimental
good gpreement with he results of the EP+1PM, whereas the HEBCS and HEBC fail to descrif
Consequently, the thermodynamic propertics of "'Te ot finite anpular momentsm have been ex
EP+1FM NLDs. Through the analysis of the caloulated thennodynamic quantities, itis shown that
bump 1% seer in the heut capacity of *Tc; m opposition with the earlier resulisof "Ma, which sho
bunp ai T = (1. 7=1 MeV. Thisdifference is understandable since pairing in the even-cven system
stronger than that in the odd-odd one (*Tc).

DOL: 1L 103/ veRevC S0.0345260

I. INTRODUCTION also enables us to understand the
One of the basic aims in diverse ficlds of science (physics, m&rm&. 2 'ﬂlﬁﬁlﬁ? '
chemistry, and hiology) is understanding the small system, thmry [S]WE : ﬂlﬂ i
which manifests many striking propertics due [0 i1s tiny coty (o). Asaresult, the stody
dimension, Some popular examples of such systems are stomic
nuclei, nanoparticles, magnetic domain in ferromugnets,
gquantum dots, biological molecular machines; and solidlike
clusters, which dare important in the relaxation of glassy
systems, eic [1]. The study of thermodynumic properties of

ous task, is highly

The atomic lllll.‘-lﬂm i
system, which shows the pire
mintatire wreangeinent 0 tht
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The prosent experimental study illusirates how large deformations ltained by nuclel due 1o cluster Tormalion
are perceived Lhmugh the giant dipale resonance (GDR) strength function. The high energy GDR p rays have
breen measurcd from S at different angular momenta () but similae temperatures in the reactions ‘Hel B =
45MeV) + 8 and PNet Ejg = 145MeV) + ¢ The experimental data at lower J (~ 10/} suggests o normal,
delemmation, similar to the pround stale value, showing no patential signuture ol clusiering. However, it L
found thal the GDR lineshape |4 fragmented into two prominent peaks at high J (~20A) providing a direet
mieasurement of the large deformation developed in the nucleus. The obscrved fingshape is also completely,
dilferent Trom thie ones scen for Jacobi shape transition at high J pointing towasdys the formation of cluster
sircture mesuperdeformed states of 8§ i such high spin, Thus, the GDR can be regairded as 8 unigue '“‘1 1o
sfudy cluster formation at high exeitstion engrgies ind angulir momenta 1

B0 DA Py aRey CUS T34 500

1. INTRODUCTION Ichikawa et al., emphasized the inclusion of o

ed that the npc
The nocleus is a dynamiic finile-size syslem consisting Eﬁ:rg% E‘::Jm::;g?u:?;:im H.Iulug:l.

of prodons and neutrons, where their velogities can reach a
significant froction of the speed of light, The description of E':ﬂﬁ:rﬂc;“;f;&m:i E L;E::;g; Sﬁzﬁ:iﬁ
nucloar d:,-nurm.c;.nt such velocities is ].'llrl.:dgm:!junﬂj' based on ‘survival of an orbiting dinuclear system [ 1012
the concept of independent nucleons moving in o mean-field e s e S e L
potential, However, in spite of their independent random — yoyrme shapes of nuclei. The deformatio
muotions, the noclcons also have o propensity 00 CORZrepuLe, i Tesnac Ve o particle evaporation spec
i.e., these nucleons possess correlations (1,21 The fact that the e e
clustering of nucleons leads 1o the occurrence of molecular normal. deforvation -attained By, hot rots
stifesin the otomic nuciel was already realized in the earliest at similar excitation energies (131, H
days of nuctcar physics study 13, The nuclear cluster phase e direct mmsnrznmnl D}Elhis :l:fornuu’mn n
15 considered os the transitional state between the crystalline: EJ‘-IL‘IEEIH and ungul:u mmm
and guantum Higuid phases of 4 fermionic system, which is Ove6F thi ok 16 sbady i
linked to the studies of the “nucledr pasta phase™ in the crust 5t mh'ﬁ' Exeitaion nm!rg'ii:g S tngmur
of nettron stors 4] :

The nucloar structure dutaan the 5+d shell region provide ¥: dﬂﬁﬁ}" fmm the: S*ﬂﬂ- dipole resonance
a wonderful opporiunity (o siody the elustering pﬁman‘b:na
since the densitics of the deformed one-body siates often
exemplify a significant. cluster structure in this regiun 53
Kimura and Horiochi showed |6] thar the superdeformed
(5D0) tand members of 8 have a considerable amount of
the "0 +%0) cluster component. The reaction caleulations,
using 4 deep 10 +'0 potential appropriate 10 the e
u,ll.mml aug_gulr.‘d the :mmmﬁ ul' i"—ﬁ-}-”ﬂ

mu.rusa.upu pmﬂujul ﬂlmg;

“decpak.pandi @hveco g
'Present yddress: Tata Ins
400 005, Indie. i 3]
farhiEeCr o, i the same isospin (

2469-9985020 1 T/95(3M0
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Abstract A derivative control techmgue has been proposed
to control the chootic behavior of a Chua's circuit: The
chaotic oseillitions of the system can be controlled extemally
by adjusting the feedback resistance in the derivative control
arm. For a proper choice of the feedback resistance the sys-
tem amitially in chaotic region can be driven o the steady state
reghom. In addition 10 thil the shifting of the chaotic attractor
fior different parameter set has been observed. Moreover, the
same lechmgue can be used to generate chaotic oscillations
in a Chua's circuit, which would otherwise exhibit steady
hehuviour, The analyical predictions along with the numer-
cal aralysis and experimental results have been reported o
estzhlish the present work

Keywords Chua's Circuit - Dervative control - Nonlingar
dynamcs - Shifting of attractor

1 Introduction

Chmu's cirouit 15 2 structurally: s:mp?&: nimlingar electronic
circuit but complex dynamically. 1t is one of the most pop-
ular nonlinear electronic circais for; gmm:uﬂﬂn uf dlﬂ'umﬂ
nonlinear dynamical phenomens. For the kst three ;._‘g_t:_t;_ay._l_:gg,
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Chua’s cireunl has been studied extensively
rich variety of its inherent dynamical b
of these studies can be found in [1=10]-
therein: For the past years. different chaotic
been intepsively investigated by using difle
migiees an order o realize o desiced system
penodic or steady behaviour), Generally:
ies on controlling chootic dynamics was. oy
ploneering work of Ott et al. [11] which.
as OGY (On-Crebugi-Yorke) method of
The method 15 based on mitking a small
firmn of feedback 1o an accessible syst
dynamical variable of the chaotic system.
ol intermittent perturbation communty used
nient and sumetimes it becomes very difficull
nd;umhic parameter for perturbation. To ava
lems, mnhnunus feedback control rmﬂmd.\ :
Liter on,




