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1 Introduction 

ABSTRACT 

Gheck for 
Mpdates 

In the present work, pure and copper composite zirconium oxide nanoparticles 
with a different percentages of copper (0.02, 0.04, 0.06 and 0.08%) were suc 
cessfully synthesized by a low cost sol-gel technique. It was found that as 
prepared samples of copper-composite (zirconium oxide) ZrO, nanoparticles 
are in monoclinic phase. The copper-doped zirconium oxide (ZrO) NPs are 
present as spherical morphology and highly agglomeration confirmed by 
scanning electron miroscopy and high resolution transmission electron 
microscope analyses. The synthesis samples exhibited two bandgap energy at 
3.6 eV and 2.6 eV, 3.57 eV and 2.4 eV, 3.55 eV and 2.14 eV, and 3.5 eV and 
2.1 eV. The presence of functional groups and the chemical bonding is con 

firmed by FT-IR spectra. PL spectra of the pure and Cu-doped ZO, nanopar 
ticles exhibited oxygen vacancies. Voltage-current characteristics of pure and 
composite ZrO, nanoparticles are studied at vary incident light intensity that 
show the negative photoconductivity. 

ZrO, (zirconia) properties namely high strength and 
hardness, good elastic modulus, corrosion resistance 

|1-9). Thermal barrier coating [10), material refractor 
[11| bioceramics [12] catalysis [13]. Oxygen sensor 
|13) electrolye gate dielectric [141. Zirconia doped 

with copper oxide receive good attention as anode 
materials |15]. Synthesis of methanol for catalysts 

Address correspondence to E-mail mnmsri27@gmail com 
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[16-18] arbon oxidation [19) hydrocarbon no 
reduction [(20] water-gas shift reaction [21, 22]. Basic 
hydroxyl groups and coordinatively unsaturated 
Lew is acid Zr-0 (231. Zirconium oxide is a wide 
band gap in semiconductor materials (241. Zirconium 
oxide (Zr0,) exhibits three types of polymorphs such 
as Cubic (C-ZO), monoclinic (m-ZrO,), and tetrag 
onal (t-Z0,). The Cubic (c-ZrO) phase is at 
stable > 2370 "C, tetragonal (tZrO,) phase is 
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1 Introduction 

ABSTRACT 
In this present work, the pristine and the different percentages of co-doped Nio nanoparticles have been successfully synthesized through the sol--gel method. The X-ray diffraction (XRD), Scanning Electron Microscopy (SEM), UV-Visible spectroscopy (UV-Vis), Fourier Transform Infra-Red Spectroscopy (FT-IR), and Vibrating Sample Magnetometer (VSM) were used to study the structural, morphological, optical, functional, and magnetic properties of the synthesized materials. The XRD patterns confirmed the formation of cubic phased NiO with their crystallite size, microstrain, dislocation density was estimated, and the average crystallite size increased with co-dopant inclusion. By introducing the co-dopant proportion in NiO lattice, the intensity of optical absorption was found to increase and the optical bandgap decreased from (Eg = 3.6, 3.54, 3.50 eV) due to quantum size effect. SEM result exhibits that the particles are spherical-shaped morphology. The VSM examination shows the magnetic 
transition of soft to hard-ferromagnetism in room temperature on Zn, Mn co dopant ions occupying Ni translational symmetry. 

The essential dimensions of nanoscience-based 
nanostructured materials have tremendously 
emerged in the different technological development sectors. Extensively, it becomes too much in such 
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current developing optical, energy-related, and 
magnetic materials-based industrial areas. One of the 
fantastic and reliable facts is that every metal and 
metal oxides in the Periodic Table, for instance, 
would urnover at the size of the nanoscale; it will 
ultimately be shown an enhanced and strangest 
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1 Introduction 

ABSTRACT 
Nanoferites possessing very low dielectric loss and minimum magnetic satu 

ration value finds its potential application in magnetic recording devices, 

magnetic shielding and microwave absorption devices, etc., Gadolinium (Gd) 

doped cobalt nanoferrites (CoGdyFe,-0, where X= 0.00, 0.02, 0.04, 0.06 and 

0.08 mol%) were synthesized by effective sol-gel method. The structural effects 

of Gd doping in the nanoferrites were analyzed by X-ray diffraction (XRD), 

Raman and FT-IR spectroscopic techniques. With increasing doping (Gd) 
concentration, the magnetic hysteresis curves revealed soft ferromagnetic nature 

with increases in coercivity (0) and decreases in saturation (M). The very low 
dielectric loss and minimum magnetic saturation have been obtained for syn 
thesized nanoferrites about 13.03 emu/g and 0.028, respectively. The prepared 

sample shows prominent dielectric constant 32,630 and lowest electrical resis 

tivity ranging from 0.29 to 0.42 2 cm 

recent years, nanosized ferrites have immense 
ppications in various fields with fast development 
microwave technology such as high frequency devi 

and their component, telecommunications devi 
, memory core devices, microwave absorption 
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muCro-oven, radar antenna, sensor, magneto-resistive 
Tandom access memory (MRAM) devices, targeted 

magnetic tunnel junction and spintronics devices and 

drug delivery [1-4. In electronic society, the usage of 
telecommunication and electronic equipment's has 
increased due to the problem raised in electromag 
netic interference 5] as it generates false image, 
reduces the life time and efficiency of the instruments 

and also destroy the safety operation of many elec 
tronic devices. To overcome these problems, all 

be aware of electronic equipment's must 
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Abstract 

In this article, we have proposed a similarity measures based on vector- length with the aid 

of trapezoidal intuitionistic fuzzy numbers. Distinct procedure as Type 1, Type 2 and Type 3 

procedures and few relevant properties have also been discussed .Suitable illustrations are given 

for the proposed method. Finally a comparison have been made to justify the three types of 

similarities. 

1. Introduction 

Many real-world applications make use of similarity measure to see how 

two objects are related together. Over the last decades, many studies have 

been done on the concept of similarity measure between two intuitionistic 

fuzzy numbers. In (1] Atanassov defined various operators on intuitionistic 

fuzzy set which further enriched the theory for its applications to various 

area of decision sciences. This generalization of fuzzy set to intuitionistic 

fuzzy set gave a new dimension to optimization under uncertainty and 

envisaged a new area of optimization under intuitionistic fuzzy environment. 

On the one hand, the similarity measures were defined based on distance 
models, such as the hamming distance similarity method (2). In (3] Li 
introduced a new similarity measures between the intuitionistic fuzzy set. 

Stephen Dinagar and Fany Helena (5, 6] proposed a similarity measures for 

generalized trapezoidal intuitionistic fuzzy number based on valued 
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Research Article 

Abstract. In this paper, we introduced an inverse split majority dominating set of a graph G. Inverse 

split majority domination number y(G) is determined for some classes of graphs. Some important 

results and characterization theorems on y(G) are established. Many Bounds on inverse split 

majority domination number and its relationship with other domination parameters are also obtained. 

Keywords. Majority domination number, Inverse majority domination number, Split dominating 

(SD) set, Inverse Split Majority dominating (ISMD) set, Inverse Split majority domination number 

Mathematics Subject Classification (2020). 05C69 

1. Introduction 

Copyright 2021 J. Joseline Manora, S. Vignesh and I. Paulraj Jayasimman. This is an open access article 

distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 

C. Berge presented domination as a graph theoretic notion [1] in 1958, and0. Ore [16] in 1962. 

In 1977, E. J. Cockayne and S. T. Hedetniemi produced a study on dominance [5], which was 

researched extensively in this article. T. W. Haynes and colleagues authored "Fundamentals of 

Domination in Graphs", has a variety of domination parameters [8]. Kulli and Sigarkanti [111 

pioneered the unique parameter inverse domination in Graphs in 1991. 

Graph theory may be used to depict any binary relationship. Both dominant sets and 
their inverses play key roles in domination. When D is a dominant set, V -D is a dominating 
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Abstract 

Intuitionistic triangular fuzzy three dimensional number (1TrFTD-number) is a special 
type of intuitionistic fuzzy number ona real number set. In the ITrFTD-number, criteria behind 
is the chance of the same or the different membership and non-membership values. In this 
paper, ITrFTD-numbers are defined based on multiple criteria decision making problems in 
which the inputs are considered as ITrFTD-numbers. Operational using (-nornm, I-conorm is 
defined aggregation operators on ITrFTD-numbers are developed. The ranking order is defined 
correspondingly to the similarity with respect to the positive ideal solution 

1. Introduction 

Atanassov [1] (1986) first introduced the theory of intuitionistic fuzzy set 

in order to study uncertainty. Many researches have been undergone on 
operations on intuitionistic fuzzy sets (2, 10], multi-criteria decision-making 

method on intuitionistic fuzzy numbers [11, 12), intuitionistic fuzzy 

2020 Mathe matics Subject Classification: 03E72. 
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Abstract 

The study on operators in 2-fuzzy 2-inner product space is introduced in thís paper. Notione 
such as self-adjoint fuzzy operator, normal fuzzy operator and unitary operator are coined and 

some properties of such fuzzy operators are discussed. 

1. Introduction 

In 1965, Zadeh [13] introduced the idea of fuzzy sets, that established a 
new revolutionary field in mathematics. Katsaras (6] introduced the concept 
of a fuzzy norm on a linear space in 1984. Chen and Mordeson 2], Bag and 

Samanta [1], and others have provided several definitions of fuzzy normed 
spaces. Somasundaram and Thangaraj Beaula [10] coined the notion of 2 
fuzzy 2-normed linear spaces, and Thangaraj Beaula and Gifta [12] further 
developed some standard results. C. R. Diminnie, S. Gahler and A. White [3] 
introduced the idea of 2-inner product space. Further definitions of fuzzy 
inner product space [4, 7| and fuzzy normed linear space 5, 8, 9] were given 
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Abstract 

We represent a way to identify the critical path utilizing critical activities of a quadrilateral 

fuzzy number (QDFN), which is a special instance of an octagonal fuzry rumber in this 

research (0CFN). Left skewed QDFN and right skewed QDFN membership functions have been 

defined. and both QDFN's arithmetic operations have been described. A Dumerical 

representation was presented separately for both left and right skewed QDFN to help grasp the 

concept. 

In this paper, we use critical activities to determine the critical path of a quadrilateral 

fuzzy number (QDFN), which is a special case of the octagonal fuzzy number (OCFN). The left 

skewed QDEN and the right skewed QDFN membership functions have been defined and the 

arithmetic operations of both QDFNs have been examined 

1. Introduction 

The network diagram is critical in understanding the project completion 

time. Generally, a project will includea number of activities. Some activities 

are self-contained, while others may be dependent on others. Network 

analysis is a technique for determining the various sequences of activnties 

associated with a project as well as its completion time. To solve decision 

2020 Mathematics Subject Classification: Primary 03E72: Secondary 90B99. 
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