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Abstract: Fourier series have been applied in wide areas and its application has been extended to fuzzy
sets. So in this Paper we have proposed Reverse order Octagonal Fuzzy Number and its Fourier series
for the period 2L in the interval [-L, L] by using level sets. In addition, we have established Fourier
series for Octagonal Fuzzy number of period 2L in the interval [0,2L].

Keywords: Fourier series, Fourier Coefficients, Reverse order Octagonal fuzzy number, level sets.

LINTRODUCTION

Fourier series was introduced by Joseph Fourier (1768 - 1830), to get the solutions
of heat equation. Fourier series, the most important aspect has wide applications in the real
Engincering World. It has been used for data transmission and modulation. Also its
application includes identifying resonant frequencies, Signal filtering, Speech recognition etc.
Fourier series is widely used since the periodic signal can be expressed in terms of sine and
cosine waves. With the help of Fourier analysis the complex signal can be represented as a
linear combination of simple signals.

The uncertainty theory was introduced by Lotfi.Zadeh in 1965[13]. The rapid advancement of
fuzzy theory enhanced the ideology of level sets of interval-valued fuzzy sets [10]. Ugur
kadak, Feyzi Basar introduced Fuzzy Fourier series for periodic fuzzy valued functions [10].
In 2004, Michael Hans introduced the idea of left-right representations of a fuzzy number. T.
Pathinathan and E.Anita Dolorosa introduced Fuzzy Fourier series using Hexagonal and
reverse order pentagonal fuzzy number [7]. Motivated with this we have proposed reverse
order OFN and its Fourier series in the interval [-L, L] and the Fourier series for OFN in the
interval [0,2L].
2. PRELIMINARIES
This section reviews basic definitions of fuzzy set theory, level sets, Octagonal fuzzy number.
2.1 Definition [5]: “A fuzzy set is characterized by its membership function, taking values from the

domain, space or universe of discourse mapped into the unit interval [0, 1]. A fuzzy set A in the

universal set X is defined as A = (x, p(x); xeX). Here
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ABSTRACT

The present theoretical study focuses on the impact of ttanium on I3V, a potential high temperature structural
material that could find applications in the field of gas turbine engines and blades, aerospace industry, etc. Here
we present the results of ab-initio investigations of structural, electrome and thermuoelectric properties of newly
designed cubic ternary intermetallic compounds namely IrsVyy ) Tig, where x - 0.1 25, 0.25, 0.75, 0.875. This is
accomplished by using the Full-Potential Linearized Augmented Plane Wave {(FP-LAPW) method within the
framework of Density Functional Theory (DFT) and with the PBE-GGA exchange-correlation potential. Caleu-
lated ground-state properties such as lattice constant and other parameters for the binary compounds viz., Ir3V
and IrsTi are found to be compatible with the available results. The electronic properties have been determined
in terms of band structures, total and partial density of states (DOSs) and Fermi surfaces plots, which demonstrate
the metallic behaviour of the compounds under study. Charge density plots revealed the presence ol ionic
bonding and very weak covalent bonding that depicts the dugtile nature of the material. Seebeck Coefficient,
electrical conductivity and power factor values of the newly designed ernary materials vie., 1ryTig 12sVoros
Ir3Tig 25Vo.7s, IraTig75Veas, IraTipgrsVo s along with binary frgV oand IryTi materials are computed and
presented.

1. Introduction

Super alloys constituted of Iridium-based Platinum Group Metal

periodic table. Therefore, the performance of Ti in Ir3V could be inves-
tigated theoretically to explore the possibility of improvement in
ductility using the first principles study as it is done in our earlier work

(PGM) alloys [1] seem to attract considerable attention as they are
considered to be promising materials for high-temperature structural
applications such as, in gas turbine engines and blades [ 7], spark-plug
tips, crucibles, tools for friction-stir welding, rocket thrust chamber,
high-temperature tolerant plating & coating, etc. There are binary,
ternary and quaternary alloys [¢] of rhodium(Rh)/iridium(Ir) disclosed
in the prior art, with the combination of and/or hafnium/zirco-
nium/tung-
sten/platinum/titanium/ruthenium/palladium/niobium/tantalum/yt-
trium/lanthanum/rhenium/chromium/vanadium/molybdenum/and
osmium. Literature survey [¢-1¢] reveals that the iridium with group V
elements is more brittle in nature than that with group IV elements of the

* Corresponding author.
E-mail address: manisis

ol s (M. Manjula).
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[+7 %] In this regard, the authors have recently reported on the me
chanical properties of Ir3V,., Ty (x = 0, 0.125, 0.250, 0.75, 0.875, 1)
intermetallic compounds where theoretical and experimental studies are
dealt [+4].

Besides, electronic structure investigations viz., Density of States,
band structures, charge density plots that deals with the Fermi Energy
level, N(Eg), bonding nature, Fermi Surface plots that gives an idea
about the physical properties of materials; investigations on transport
properties such as Seebeck cocfficient, electrical conductivity and power
factor of IrsV, . Ti, (x — 0.125, 0.250, 0.75, 0.875) intermetallic com
pounds are reported here for the first time. In this direction, in the
present study, the authors report the structural, electronic and
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