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ABSTRACT

Invenrory tor factoey outler problems without shortage & discussed as a special case of
sy peoblem. The proposed provedure was programmed with MATLAB (RZ0092) version
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venrured o compare the aip model with fuzy model A multhitem invencory model for factory

outlers in crisp and fuzy sense are formulated in the fumy emvironment with stowsge space aned
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comveyance cost constraints have been considered. In this model, demand s corstant and is related o

the unir stowage space and cooveyance. The ssrerobd fuzzy set is defined and & properrties are given.
The parameters involved I this model represented by asterold fuzzy ser. The average tol cost s

defuzzity by ranking method. The analyrical expressions for maximum wentory level and average rocal

cast are derived for the proposed model by ing nonlinear progranum
example is presented o Hlostrace the resules.

i technique. A numenicl
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corstraing, Maximum conveyance cost, Maximum stowage space, Ranking Ascerosd fuzsy see.

I. INTRODUCTION

In manufacruring, services, and business operations in general, inventory

issues are frequent. In some invenrory models, the demand is assumed o be
constant in a state environment. Cost paramerters, objective funcrions, and
decision makers' constraints are all imprecise in most realworld siruarions. The
classical (EOQ) invenrory problem is defined as the problem of determining the
oprimal order quanrity under relarively stable conditions. This EQQ problem
wirth varying variance had been solved for several years and published since 1915
by a number of researchers. F.W_Harries (1913) [1], E.W. Tafr (1918) 2], and
G.Hadley & TM. Whirin (1958) [3] discussed rwo major assumprions in the
classical EOQ models: the demand rare s constant and dererminisric.
Uncertainries are rreared as randomness in conversional inventory models, and
they're dealr wirh using probability theory. However, in some cases, uncerrainries
are caused by fuzziness, and the fuzzy ser theory can be used in these situarions.
The fuzzy inventory model with storage space and budger consmraints was
discussed by Shuo-van Chow and Peterson C. Julian (2009)4). Kun-Jen Chang
(2012)5] discussed the integrared invenrtory model with the mransporration cosrt
and two - level rade credir in supply chain managemens.

A facrory outler is ourtlined as a facrory shop and ir is a store where manufacrurers
sell their products directly ro the public ar steep discounrts. Because nor all of a
company's producrs are of high quality, they cannor be sold in rerail stores. Bur
they are srill usable. Moreover, in such a dynamic marker, a producr thar is
fashionable roday will become obsolete tomorrow, and given the finite space in
retail stores, will be undesirable once again. If thar's the case, whar abour all the
producrs thar are no longer available, irregular or redundant? The facrory sales
cenrtres are approaching. All of the above types thar are nor found in rerail stores
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Abstract

In this paper. the concept of Cartesian Product of t-intuitionistic multi fuzzy set, t-
intuitionistic multi fuzzy Subgroup of a group are defined and discussed some of their
properties.

Key Words : Fuzzy set, Mult fuzzy set, (A, p)-fuzzy set, Mult fuzzy subgroup . (A ) mult
fuzzy subgroup, Cartesian product of (4, glmulti fuzzy subgroup.
1 Introduction

In 1965, L.A. Zadeh[20] introduced the notion of fuzzy set of any non empty set. In
1996, Bhakat [5] and Das[7] proposed the concept of an (€, € V g)-fuzzy subgroup. In 2003,
Yuan et al. and Yuying Li ed al. [18.19] defined the notion of (A, g)-fuzzy subgroups, which
15 an extension of (€, € Vg)fuzzy subgroup. As in the case of furzy group, some
counterparts of classic concepts can be found for (A, p)-fuzzy subgroups. For instance, (A, u)-
furzy normal subgroups and (A, p)-fuzzy gquotient groups are defined and their elementary
properties are investigated, and an equivalent characterization of (A, p)-fuzzy normal
subgroups was presented n [18,19]. However, there 15 much more research on (A, u)-fuzzy
subgroups if we consider rich results both in the classic group theory and the furzy group
theory 1 the sense of Rosenfeld[11]. After sewveral wears, 5.Sabu and
T.V.Ramaknshnan[12,13] proposed the theory of multi furry sets in terms of mult
dimensional membership functions. Aktas. H and Cagman. N[1] proposed the product of
fuzzy subgroups of a group[2]. The notion of (A, gl-multi fuzzy subgroup was introduced by
the author{4]. R.Muthuraj ed al.[9] Proposed anti product of multi furzy subgroups of a
group. In this paper we define product of (A, g)}multi fuzzy subgroups of a group and study
some of their related properties.
2 Preliminaries
In this section, we site the fundamental definitions that will be used in the sequel.
Definition 2.1[20]
Let X be a non-empty set. A fuzzy subset A of X 1s defined by a function A:X—[0,1].
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Abstract

Let ¢ be a simple graph with vertex set VI{Z) and edge set E(FL The Total Graph
T, LG, NIC ) of 7 1s a graph with vertex set Vi)« E{Z) where two points are adjacent if
and only if they are adjacent points of (7 or they are adjacent lines of (7 or one is a point of (7 and
another 1s a line of 7 incident with it. For simplicity. this graph is denote by T(GL In this

paper, we have studied some bounds for domination number of Total graph of a graph. Also, we

have found the exact value the domination number of T((7) for some graphs (7.
Introduction

Graphs discussed in this paper are undirected and simple graphs. For a
graph G, let V((7) and E(G) denote its vertex set and edge set respectively.
For two vertices u and v in a connected graph 7, the distance diw, v) from o
to v is the length of a shortest & — v path in . A vertex and an edge are said
to cover each other if they are incident. A set of vertices which covers all the

edges of a graph 15 called a point cover for (7, while a set of edges which

20 Mathematics Subject Classification: 5C69, 050CTE.
Keywords: covering number, independent number, domination number.
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Abstract: We have defined snd evalusted total eccantricity indices of polyhex nsnombs: TUAC.{p. g) and
TUZC.(p, Q) In thizpaper, w2 compute Fiost Total Eccempicity Imdex, Secomd Total Eccentrictny Index, First
Nlultiplicative Total Eccenmicity Index, Second Muldiplicative Total Eccenmicity Index, First Hiypsr Total
Eccentricity Index, Second Hyper Total Eccentricity Index, First MMultiplicative Hyper Total Eccentricity Index and
Second Mnldplicative Hyper Total Eccentricity Inmdex of a graph using Todal graph of 3 graph. We evaluate the
value of thess indices for somes standard sraphs.

Kevword: Eccentricity Indes, Total graph of 2 graph.

1Introduction:

Lat O b2 g simple, finite graph with b vertices and m edzes with vertex set VG and edzs set E{F). The
adge comnecting the vertices 1 and we V(G iz denoted by & = uv. The vertices and edge: of a graph are callad
element: of 5. The degres d..(v) of 2 vertex v iz the numbsr of vertices adjacent to v, If @ = uv iz an edzgs of &, then
the vertex 1 and ed=e 2 ars incident 3z are v and e Let d..(g) denote the degres of an edze e in &, which iz defined
by diofe) = dofu) = dofv) — 2 with e = v,

Lat & be a2 connected graph and v be a vertex of & The eccentricity &(v]) of v iz the distancs to @ vertex
farthest fromm v. Thus, efv) = max{diu, v); u = V}. The radius 1) iz the mininmim eccentricity of the wvertices,
whereas the diamster diam{F) iz the maxinmm ecceniricity.

The Total zraph T of & is the zgraph whose vertex ==t iz WV = Vi{E  E(F) whers two elements ars
adjacant if and onlv ifihey are adjacant vertices of & or they are adjacent edgss of & or ons iz a vartex of & and
another iz an edge of & incident with it. Elements of WV which are in V(&) are kmown az pommt vertices and are in
E() arz kmowan az bne wertices. Let encdu) and erle) denote the eccenmicin of vertex v and edze & in TG
rezpactivaly.

The topological mdices are one of the mathematical modals that can be defined by azzsigning & resl nwmber
to the chemical molecule. The physical-chamical characteristics of the molecules can be analvzed by taking bensfit
from the topological indices. Properties such as boiling point, entropy, enthalpy of vaporization, standard enthalper
of vaporization, enthalpy of formation. Acetic factor, =tc can be predicted nzing topological indices. .

In 2014, Kulli intreduced E Banhatti mdices [§].

In 2014, Bhanumathi and Eazo Julia Fani intreduced E-eccentric mdices [2, 4]

In 2020, Ehanwmathi smd hiarzelvi defined and evaluated total eccenmicity indices of polyvhiex nanotobes
TUAC.(p, @) and TUZC.{p. @} [5].

2 Some Eccentricity bazed indice: of a graph & niing Total graph T{G)

Here, we evaluate the First and Becond Total Eccentricity Index and First and Second Mnltplicative Total
Eccantricity Index, Fost and Second Hypsr Total Eccentricity Index and First and Second Wultiplicative Hypsr
Total Eccentricity Index of somse particular sraphs.

In [5]. we define the First and Second Total Eccentricity Indest as

BT (&)= Z[[:E_— :.I:ﬂ}+'gr..:.' [:E':I]

BT = [(2; o, (u)e, - ()]

The First and Second hIoltiplicative Total Eccentricity Index are defined as
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L INTRODLICTIONN

Information fillermg s an esential ool used by web
searchers to find the desired informaiion in the web which is
rapidly expanding. The need for informarion filtening is more
im the ficlds like marketing, sociclogy, cconomcs and
medicine. As far & the fizld of medicine is concemed, a large
namber of research documents are added 1o Intemet every
diay. This makes information sccess fior medical professsonals
even more difficalt. Goagle [19] & the most pogalar and
widely usad general search engine and this can be wmad for
miedical search alsa. There are seversl specialiced search
engines for medical search but they are more aitable for
experis in the field mther than the beginners or novice users.
Searches by Google can be used by all kinds of wsers but they
are of gresier help o beginners, alled healthcare
professionals and novice users.

In general differend search engines use seveml faciors o
rank the web pages [12]. They have io be more intelligent o
pdentify the nsers” real search intent by resolving the
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ambigwity i guery terms. This is possible only if the
mfonmation about the nser is available to the search engines.

User profiling or Personalization which has emerged ax a
significant area of research mierest in the recent vears = a
strategy that asds the search engines in this condext. The user
profiles can be builk either explicily or mmplicitly. Explicit
profiling requires the wsers o explicitly specify  thewr
preferences or ratings which they are reluctant o do because
of the increased effort and time. Also the users view more
pages than they rate. But the pser preferences can be pecorded
mmplicitly by examining the user seanch history or bookmarks
wihich = far casier doe o lesser or no effion from osers. The
research work [5] lists out some of the mierest mdicators
mcluding both implicit and explicit that helps in preparing
user prafiles. User profiles can be automatscally obtaimed by
mzmy approsches which inclusde using a proxy server o brace
the browsing history or deskiop bols to record the activitics
om the persomal computer. But both these approsches requine
thizt thes user has io install the proxy servers or bots.

WaordMet [9] is & lexical dsshece for English langusge
which mainly stores the synonyms of a word (when wsed as
noun, verb, adverh or adjective) along with its related words
hypemyms, hyvponyms. holonyms, meronyms snd ther
corresponding meanings. It can be viewed as both dictionary
and thessonus, and is manly used in texi apalysis and
ariificial mmielligence applications. The UMLS, or Unified
Medical Language System [8], i a set of files and softwane
that birings together mamy health and hiomedical vocabularies
and standards 1o emable interoperability between compaier
sysiems.  The UMLS can be used to enhance or develop
applications, such &= electronic health reconds, classification
pooks, dictiomarses and language transloiors. Cne powerfiul
punpose of the UMLS is linking health nfooration, medical
permes, drug names, and biling codes across  different
computer sysiems. The UMLS has many other purposes that
mclude search engime retrieval, dain mining. public healih
statistics rep=orting:, and bermamiol oy research.
Personalization of wser profiles and wse of UMLS and
WordMNet serve as the motivating factor for the proposed
work.

The rest of the paper & organiced &= follows. The melated
works which act as motivating focior for the proposed work
are described im sectbon 2. The proposed methodd is explained
m section 3. The experimenial siudy is summarnized in
section 4. Seoction 5 concludes the ressarch works
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Ahbhstract

Let €7 be a simple (p. g} graph with vertex set V({7) and edge set L BGg(7) is a
graph with vertex set V(7)) E{{7) and two vertices are adjacent if and only if they correspond
o & wertex and an edge incident to it in 07 or two non-adjacent edges of (7. In this paper, we study

the concept of neighborhood connected domination and eccentric domination in Boolean graph
B0,

1. Introduction

sraphs discussed in this paper are undirected and simple praphs. For a

graph &, let V(7)) and E((7) denote its vertex set and edge set respectively.
Let v € V. The open neighborhood Niv) of a vertex v is the set of all vertices

adjacent to v in . N[v] = N(v)w v} is called the closed neighborhood of v. If

8 = V, then N(S) =|_Jv € sN(v) and N[S]= N(S)u S.

A vertex and an edge are said to cover each other if they are incident. A

2020 Mathematics Subject Classification: 0512, 0RCED, DTG,
Keywords: Neighborhood connected domination number, eccentric domination number, Boolean
graph B{ig(0i)
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Abstract

Let ff be a simple graph with wertex set ViG] and edge set E{fiL The Total Graph
T, LR AR ) of (7 is a graph with vertex set Viir) o K7} where two points are adjscent if
and only if they are adjacent pomts of {7 or they are adjacent lines of ¢ or one 15 0 pomnt of £ and
another is o lme of {7 incadent with it For simplicaty, this graph s denote by TG0 In thas

parper, we have studied some bounds for domination number of Total graph of & graph. Alsa, we

have found the exact vialue the domination number of TF) for some graphs O5.

Imtroduction

Graphs discussed 1n thas paper are undirected and simple graphs. For a
graph (7, let V(7)) and E{F) denote its vertex set and edge set respectively.
For two vertices o and v in a connected graph 7. the distance o, ©) from w
to @ is the length of a shortest @ — v path 1n 7. A vertex and an edge are said
to cover each other if they are inoident. A set of vertices which covers all the

edges of a graph 7 15 called a point cover for (¢, while a set of edges which

S Mathematics Subject Classafication: SOED, 540 TE.
Hevwords: covering number, independent number, domination number.
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Abstract

Green synthesis of nanoparticles is a facile method as they are eco-friendly and cost-
effective and also the resources are easily available. Nowadays, the demand for magnetic
nanoparticles has increased around 13% and they are used in magnetic sensing, medical
imaging, wastewater treatment and antibiotic drugs. In this report, the eco-friendly green
synthesis of magnetic iron nanoparticles was efficiently synthesized by using Murraya
koenigii leaves extract. The UV-visible spectrum revealed the presence of a surface
Plasmon resonance band at 240 nm and analyzed the formation of iron nanoparticles. X-
ray diffraction pattern determined the crystallinity of nanoparticles. Fourier-transform
infrared spectrum illustrated the functional groups of iron nanoparticles. The particle size
distribution graph showed that the formed particles were in the range of nanometer. High-
resolution transmission electron microscopy spectrum realized the spherical-shaped iron
nanoparticles were ranging between 4 and 9 nm in size. The energy-dispersive X-ray
spectrum and mapping revealed the iron, oxygen and carbon elements in the prepared
nanoparticles. The vibrating sample magnetometer analysis showed the paramagnetic
behavior of the prepared magnetic iron nanoparticles. The inhibition potent of magnetic

nanoparticles on various human pathogens was revealed through antimicrobial assay. The
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Abstract

Aminopyridinium chloronicotinate (APCN) single crystals are grown using a slow
evaporation solution growth method. The APCN crystal belongs to the monoclinic crystal
system with a centrosymmetric space group P24/c, resulted from the X-ray diffraction
analysis. Powder X-ray diffraction analysis is used to determine the crystallinity nature of
grown crystals. Various functional groups in the grown crystal were identified using
Fourier transform infrared spectroscopy. The optical transmittance, energy bandgap of
the crystal is analyzed through UV-vis-NIR spectroscopy. The thermal stability of APCN
crystal is studied by using thermogravimetric and differential thermal analysis. The
mechanical property of the grown crystal is determined by the Vickers microhardness
test. The density functional theory method at B3LYP with 6-31+G(d,p) basis set is used to
perform the theoretical investigations in order to get the information regarding the
HOMO-LUMO, global chemical reactivity descriptors, natural bond orbital, Mulliken
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Highlights

« Good quality single crystals of 6APDDA were grown from an aqueous
solution.

= Their crystal state structures were characterized by single crystal X—-ray
diffraction.

« Optical properties of the studied compounds were carried out.
« DFT calculation by DFT/B3LYP/3-21G(d,p) method.

= Hirshfeld surfaces and 2D fingerprint plots were performed to confirm
intermolecular interactions in the crystals.

Abstract

The single crystals of nonlinear optical organic compounds are essential for their use in

optical devices. With this purpose, this research presents the formation of good quality
single crystals of 6-amino-1H-pyrimidine-2,4-dione dimethylacetamide from an aqueous
solution at room temperature by following the slow evaporation solution growth
technique. While single crystal X-Ray Diffraction (SXRD) analysis was used to examine
the structural properties of the grown crystal, Powder X-Ray Diffraction (PXRD) was
employed toconfirm its crystalline nature and phase purity. The presence of the various
functional groups was verified using Fourier Transform Infrared (FTIR) spectral analysis.
The UV-vis-NIR spectrum was recorded to investigate the optical transparency of the
grown crystal.Hirshfeld surface analysis was carried out to further examine the possibly
present intermolecular interactions. Finally, the structure of the crystal was optimized
using the DFT/B3LYP/3-21G(d,p)level combined with the DFT/B3LYP/6-311++G(d,p) level
to study the molecular properties of the grown crystal such as stable configuration,
dipole moment, polarizability, hyperpolarizability Nuclear Magnetic Resonance (NMR),
Natural Bond Orbital (NBO) theory, and Mulliken's atomic charges in the gaseous state.
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Highlights
+ Pyridine urea crystal was grown from slow evaporation method.

+ The FTIR spectral studies on pyridine urea have been compared with

= The HOMO-LUMO energy gap, the GCRD parameters have been calculated.
= The strong intramolecular interactions were revealed by NBO analysis.

= Hirshfeld surface analysis was used to quantify the intermolecular

interactions.

Abstract

Organic single crystal pyridine urea (PYUA) was synthesized using the slow evaporation
solution growth method at room temperature. Structural characteristics of the crystal
were studied through crystal X-ray diffraction, Fourier transform infrared (FT-IR), and
UV-vis-NIR spectral analyses. The thermogravimetric analysis (TGA) and differential
thermal analysis (DTA) techniques was used to investigate the thermal stability of the
PYUA crystal. The Vickers hardness study confirmed the PYUA as a soft crystal
constructed by H-bonds and m...m interactions of average strength. The DFT calculations
with the B3LYP method and Gaussian 09 software were used to perform computational
analyses in a gaseous state. Hirshfeld investigations reveal H-H interactions
demonstrating the largest contribution in the molecular packing.
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Growth, computational studies, and docking
analysis on a-pyrrolidinopentiophenone
hydrochloride monohydrate single crystal
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Highlights

= An organic single-crystal a -pyrrolidinopentiophenon hydrochloride
monohydrate was grown by a solvent evaporation method.

+* The investigations on FTIR and FT-Raman were also carried out to analyze all
the vibrational modes present in the title compound.

= The MEP map was examined, for analyzing electrophilic and nucleophilic

attack sites.

* Molecular docking was used to determine the lengths of hydrogen bonds and

binding energy with various antifungal proteins.

Abstract

The title compound, a -pyrrolidinopentiophenone hydrochloride monohydrate (a-PVP)
was grown using the solvent methanol through solution growth technique at room
temperature. The crystalline nature and its parameters were confirmed by single and
powder X-ray diffraction (XRD) studies. The Fourier Transform Infrared Spectroscopy was
used to identify the presence of vibrational frequencies for the title compound. UV-vis-
NIR spectral and fluorescence analyses were carried out in order to ascertain its optical
properties. Through 3D molecular Hirshfeld surface analysis, the crystal with multi inter
contacts was pictured while its total surface area was quantified using a 2D fingerprint
generated by DFT/B3LYP/6-311++G (d,p) in the standard basis set method, and the
bandgap energy was measured. The MEP map was examined, for analyzing electrophilic
and nucleophilic attack sites. The molecular NLO properties such as static dipole
moment, mean polarizability, anisotropy of polarizability, and first-order
hyperpolarizability were calculated. To investigate the biological activity of the a-PVP
molecule, molecular docking was used to determine the lengths of hydrogen bonds and
binding energy with various antifungal proteins.
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Abstract

This article reports on molecular modeling using density functional theory (DFT) performed on L-
cysteinium methanesulfonate (L-CMS). Calculations were performed on the B3LYP/LanL2DZ level
with 6-31 G(d,p) basis set using the Gaussian 09 program package. The optimized structure, HOMO-
LUMO, energy gap, electronic properties, MEP, dipole moment, first-order molecular
hyperpolarizability (8), chemical potential, global hardness, softness, global electrophilicity, and
natural bond orbital analysis of this compound were studied by computational procedures.
Intermolecular 0-HO, N-HO, and S-HO hydrogen-bonding interactions with different motifs were
observed in the crystal structure. Hirshfeld surface analyzes were also performed. Energy
frameworks have been constructed to understand the packing of molecules by examining the

different intermolecular interaction energjes.
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Abstract

Indirect organogenesis system was used to develop a successful protocol for in vitro plant
regeneration of Ceropegia maculata. Organogenesis was attained through callus derived
from internode and leaf explants of 6 months old mature plants. Organogenic callus were
induced from internode and leaf explants on MS medium fortified with 2,4-D at 0.5 mg L™
(97.0%) and 0.7 mg L1 (93.3%), respectively. Callus proliferation was achieved on 0.5 mg
L 12,4-Dwith 0.5 mg L~! NAA combination from both the explants. Adventitious shoot
regeneration from callus was attained on MS medium augmented with TDZ 0.5 mg L1
from internode and leaf derived callus (92.6% and 92.3%), respectively. In vitro rooting
was observed on medium fortified with IBA 0.5 mg L~ ! (5.93 shoot per roots). Callus
derived shoots (about 4 cm) shifted to MS medium augmented with different
concentration (10—30%) of Ulva lactuca, Caulerpa scalpelliformis and Sargassum wightii
seaweed extracts, produced maximum shoot elongation (14.56 cm in length and 12.26 cm
in length) from both internode and leaf explant derived shoots. Prolific rooting (7.33 root
per shoot) was observed on the medium augmented with 20% S. wightii extract. Ex vitro
rooting on in vitro derived shoots with IBA 100 mg L~ ! produced maximum number of

roots (10.36) and root length (7.33 cm) and grew normally. All the plantlets were

anecessfiilly hardened and acclimatized nnon trancsferred to the oreenhonce condition

CITATION 1



DEPARTMENT OF BOTANY

Dr.S.PARTHIBAN

Somatic embrvogenesis from stem thin cell lavers of Dendrobium agqueum

5. PARTHIBHAN!, M. VENEATESWARA BAOQ™ J A TEIXEIRA DA SILVAY
and T. SENTHIL EUMAR!

Department af Botany, Bharathidasan University, Tiruchirappalli - 620024, India'
P.0. Box 7, Miki-che Post Office, 3011-2, Ikenobe, Kagawa 761-0799, Japarn’

Ahbstract

An efficient in vitre regeneration protocol through somatic embryogenesis was astablished from stem transverse thin
cell layers {{TCLs) of Dendrobinm agusum Lindley, an mmperiled orchid This study outlmes the mduction and
suceessive matiration stages of D) agusum somatic embryos (SEs). The tTCLs (~ 0.5 mm thick) cultured on half-
strength Murashige and Skoog (MS) medium contaming eytokmins and auxms, sither indridually or in combmation,
produced embryogenic callus (EC). Treatment with 0.5 mz dm™” zeatin mduced EC in 41.42 % of tTCLs. As many as
42.66 globular 5Es per tTCL were formed in the presence of 1.5 mg dm™ N°-(2-isopentyl) adenme (2iP) but only ocn
10.33 %5 of explants. The combined treatment of 2iP (1.5 mgz dm™) and 0.5 mg dm™ 6-benzyladenine resulted in
34 globular 5Es on 14.7 % of tTCLs whereas the combination of 2P and 1.0 mz dm™ indole-3-butyric acid (IBA)
induced 7.4 globular SEs on 52.33 % of tTCLs. Supplementation of actrated charcoal, amine acids, and antioxidants
alleviated browning at all the concenfrations tested, but the EC response declmed. The addition of 0.5 mg dm™
pobrinylpyrrolidens to 1.5 me doe® 2iP and 1.0 mz dm™” IBA produced 24 5Es on 19.39 % of tTCLs sugzesting that
the EC and 3Es can be effectrvely mduced by mdinvidual eytolinms whereas the synergistic treatments with other
compounds can only enhance the mduction of EC. Histological observations of EC showed the formation of globular
S5Es from sub-epidermal regioms. Successive developmental stages of globular 35Es and the mtermediate stage of
protocerm like bodies uniil the formation of plantlets were observed. The plantlets obtained through SEs showed ne
morphological vanations, and mter simple sequence repeat profiles also confirmed the genetic fidelity of in virro-
derred progeny with high monomorphism (97.78 %). In conclusion, the use of stem tTCLs is an effectre method to
produce SEs through mdirect somatic embryogenesis in D). aguewm.

Addironal key werds: auxins, cyteldnins, epiphyte, embryogenic callus, i vitre culiure, ISSE, protoconm like bodies.

Introduction

The Orchidaceae, one of the largest mest lighly  anthropogenic activities such as the collection of orchids

evoled, and diverse families of flowenng plants,
contams about 35 000 species belonging to 350 genera
(Hossamm er al. 2013). Dendrebinm 1s a large genus of the
Orchidaceae with about 1 600 species worldwide, and
116 can be found in India (Mista 2007). Dendrebinm
aguennt Lindley 15 an endemic orchid distibuted in the
Eolli hills {WNamalklkal) and Shervarayans {Salem) of
Eastern Ghats, Tamul Nadu, India (Matthew 1983)
Matural D. aguewm populattons are declming due to

and habitat destruction. This species was categorized as
near threatened in 2000 by the International Union for
Conservation of Nature and Natural Fesources (Eumar
et al. 2001}, and subsequent field studies at the Kolli lulls
have recorded a contimal decline of this natural
population (Sudhakar Feddy e af. 2005). Studies on the
phenology and in 1ifre propagation through asymbiotic
seed germimation and protocorms have been alveady
achieved mm I aguwewm (Parthibhan er al 2012,

Suekmitred 13 Tune 2017, fazr revizion 22 MNovember 2017, accgpred 4 December 2017,

Abbreviarionz: 2iP - N'-{2-isopentyl) adenine; AC - activated charcoal; BA - §-benzyladenine; DSE - direct somatic embryogenesis;
EC - embryogenic callus; TAA - indele-3-acefic acid; IBA - indole-3-butytic acid; IS5E - imter simple saquence repeat; IV - kinetin;
WS - Murashige and Skoog; MAA - l-napbthalens acetic acid; PGR - plant grovwth regulater; PLB - protocorm-like body: PVP -
polyvinylpyvirolidone; SE - somatic embryve; {TCL — ransverse thin cell layer; TDZ - thiadiazuron; ZEA - zeatin.
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Abstract

Ceropegia maculara Bedd. is an endemic plant of Southern Western Ghats, Tamil Madu, India. It has important medicinal
properties, edible tubers, and ornamental owers. fn virro propagation protocol of this plant 15 required and 15 established
by using nodal explants. Sterihzed nodal explant was inoculated on Murashige and Skoog (MS) medium supplemented with
various plant growth regulators (PGRs) and additives for ir visro shoot muluplication. Maximum shoot induction (865 ) with
an average of 2.43 shoots per explant was obtained on MS medium supplemented with 1.5 mg L=! of N6-benzyl adenine (BA).
The highest number of shoots (6.66) per explant was observed on MS medium containing combination of 1.5 mg L' BA and
0.5 mg L' indole-3-butyric acid (IBA). In this study, iz vitre Howering (93.33% and 486 flowers per mature shoot) on MS
miedium plus (L5 mg L ' BA and tubers (95.33%) on MS medium plus combination with 2.0 mg L ' BA with 0.5 mz L'
naphthalene acetic acid (NAA) were observed. The highest number of roots (9.33) per shoot was recorded on half-strength
MSE medium supplemented with 0.5 mg L VIBA. The rooted plantlets were hardened with sand and coconut coir mixed
with red soil 1:1:1 (wfwifw) ratio. Acclimatized plants were transferred to field and survival rate was 90%. For the firse time,
developed this protocol allows an efficient method for ie viteo plant regeneration and conservation of this endangered species.

Keywords Ceropegiao macilarta - Mode explant - Micropropagation - Rooting -

Introduction

Ceropegia maculata Bedd. 15 an ethnomedical plant which
belongs to the family Apocynaceae. The genus Ceropegia
comprising twiners, herbs, and occasionally subshrubs
iz distributed in tropical and subtropical regions of Asia,
Adrica, Australia. Malaysia, and the Canary and Pacific
Izslands (Mayar and Sastry 1935 Anonymous 1992) The
plant names are universally called as the lantern floswer,
Christensen, parasol flower, parachute flower, bushman's
pipe. the string of hearts, snake creeper, wine-glass vine,
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rosary vine, necklace vine flower, Chinese lantern, lantern
plant, trap Aowers, and pitfall trap Aowers (Yaday 1996
Quattrocchi 2000). The six recogmized centers of diversity
of the penus are East Africa, Africa of the West, Southern
Africa, the Indian subcontinent, the Arabian Peninsula, and
Madagascar (Chavan ef al. 2018). The maximum variety of
flowers of the Ceropegia spp. 15 found in subiropical Africa
on the sastern side of the African continent {Dyver 19835
Bruyns 2005; Bruyns et @l 2015}, The Indian Cerapegia
was first updated with 44 species, of which 28 were endemic:
after 13 new sdditions, the genus now comprises 57 spe-
cies, 5 varieties, and 2 subspecies in which 35 species are
endemic to the Western Ghats ( Karthikeyan ef al. 2008}, The
Indian Ceropegia species are present in limited, inaccessible
pockets of the Himaluyas and the Western Ghats due o over
exploitation for medicinal purposes. The edible sweet—sour
lewves of Ceropegia are known to be digestive tonic. Cerope-
mig tubers are also edible as they contain starch. sugar, gum,
albumin. carbohydrates, fats, and raw fiber (Mabberley
1987 Jain and Defillips 1991). Tubers of some Ceropegia

ﬂ Springer [E‘:‘?,'
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The Struggle for Survival and Identity in
Cormac McCarthy’s The Road

M.L. Eileen Brisha, Dr. M. Sagaya Sophm

Abstract

Publiched 2021-07-30 McCarthy’s novel The Road (2006) is known for its setting which deviates McCarthy's readers
" from far from the madding crowd’ setting to the city life which has been at present destructed by
I'an unknown catastrophe which shatcers the lives of the people of America. In such a setting the
| auchor makes his leading character wander along with his son in search of safety and a beteer
¢ futue for his son while travelling in challenging weather surrounded by cannibals. The author
¢ makes the readers wonder at the survival skill of the father and his concern for his son in an era
where people devour their own children. This paper focuses thus on the father's struggle to cope
up with his dying spirit which he fuels up to live mﬂy with the he]p of his memory about his wife
and his facher and with this spirit, he becomes the bridge between his lost world and his son’s

unknown ‘New' world where cannibalism has become the order of the day, to survive and

safeguard his son from the moral less life and inculcate moral values and a beter furure for him.
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A COST ANALYSIS ON MULTLHITEM INVENTORY MODEL FOR
FACTORY OUTLETS WITH TWO CONSTRAINTS UNDER
BRANKING ASTEROID FUZLY 5ET

M.MAHESWARIL DR K.DHANAM & DH. K. R BALASUBRAMANIAN

ABSTRACT

Inwenitcry for facrory outler problems wichour shortge & discussad 2z a special caze of comventioral
inventomy  prok The proposed procedure was programmed with MATLAB (R2009%) version
sofware the ourput of the model & affecned in ks npor paramerers in demand mee. Numertically we
wventured o compare the aip model wich fuzzy maodel A mule
atlers in crsp ardd fuzzsy serse are formulared in che fuzsy emwironment with soowsge space and
coweyance ot consrraines have been corsidered. In this model, demand i= corsmpre and 1= relared oo

vage space and corveyanc
parsmeters involved in chis

Eor dmomory

Irwvencory mosd

=. The ssterodd tuzzy =er bs defined and & propermies are gven.
wlel represented by asterold fuzzy ser. The aversge toml oosr is
dlefuzaby by ranking meethiad. The analyrical expresions for maximum mvenrory level and o
cost are derived bor the proposed model by wdog nonlinear programming echnkue. A numenol
examiple iz presented o llusrace the resules.

Keywords: Factory outlers, Ascerokd fuzzy ser, Muln irems
corsmaknt, Moimuom comveyance cose, Ma

Srowage space corsraing, Conveyance
towagge space, Ranking Ascerakd fu

I. INTRODUCTION

Inr TLUTING, services, :|I|.| |".|.\LI.|L'-:~ CFPeraTions in gl :=.|.. INVennory

Issues are frequent. In some inventory models, the demand is assumed to be

environment. Cost parameters, objective functions, and

CONSTANT 1
decision makers' constraing are all imprecise in most realworld situations. The
classical (EOQ) inventory problem is defined as the problem of determining the
optimal order quantity under relatively stable conditions. This EOQ problem
with varying variance had been solved for several years and published since 1915
by a number of researchers. F.W . Harries (1913) 1], EW. Tafc (1918) |2], and
G.Hadley & TM. Whitin (1958) [3] discussed owo major assumprions in the
classical EOO modes: the demand rare is constant and  deterministic.
Uncertainries are reated as randomness in conversional inventory models, and
they're dealt with using probability theory. However, in some cases, uncertainries
are caused by fuzziness, and rhe fuzzy ser theory can be used in these situarions.
The furzy invenrory model wirth storage space and budger constraints was
discussed by Shuoyan Chow and Peterson C. Julian (200944]. Kun-Jen Chang
{2012H5] discussed the integrated invenrory model with the transportation cosc
and owo - level trade credit in supply chain management.

A factory ourler is outlined as a factory shop and it is a store where manufacturers
sell their products directly o the public ar steep discounts. Because not all of a
company's products are of high quality, they cannor be sold in retail stores. Bur
they are stll wsable. Moreover, in such a dynamic marker, a producr thar is
fashionable today will become obsolete tomorrow, and given the finire space in
retail stores, will be undesirable once again. If that's the case, whar abour all the
products thar are no longer available, irregular or redundant? The factory sales
centres are approaching. All of the above types thar are not found in retail stores

T
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Abstract

In a systematic way, during the year 1975, Rosenfeld introduced fuzzy
graphs. Fuzzy graphs have been introduced independently by Yeh and
Bang during the same time. The main objective of this paper is to
define a new concept of operation namely, fuzzy complement of a
complement fuzzy graph and denwve its structural properties. The

graphs considered are finite, connected and simple.
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Highlights

» The phytomediate synthesis of Fe nanoparticles have performed with

Cinnamomum verum bark extract.

= Spherically 20-80 nm sized Fe nanoparticles shown better inhibition upon E.

coli, K. pneumonia, S. aureus and B. subtilis.

= The antioxidant, anti-inflammatory, anti-diabetic assays shown the efficient
inhibition than positive control.

Abstract

The green synthesis of magnetic Fe nanoparticles (NPs) was prepared via Cinnamomuim

Verum bark extract. The UV—vis analysis explained the formation of Fe NPs with SPR
band at 288 nm. The powder X-ray diffraction analysis (XRD) explicated the mean
crystallite size was at 36 nm. The Fourier Transform Infra-Red analysis (FTIR) revealed
the functional groups in the prepared Fe NPs. The Scanning Electron Microscope (SEM)
and High-Resolution Transmission Electron Microscope (HR-TEM) analyses notified the
circular and spherical shaped Fe NPs with the size at 20-50 nm. The Energy dispersive X-
ray spectroscopy (EDS) and mapping analyses validated the formation of Fe NPs with
purity. The Vibrating Sample Magnetometer (VSM) revealed the paramagnetic behavior
of prepared Fe NPs. The phytochemical analysis described the phytochemicals
compounds which present in Cinnamomum Verum bark extract. The Antibacterial assay
described the much higher inhibition zone of prepared Fe NPs upon human pathogenic
bacteria. The Antioxidant (DPPH) assay described the efficient scavenging behavior of Fe
NPs with 89 % at 80 pg/mL concentration. The Anti-inflammatory assay explicated the
potential protein denaturation behavior of Fe NPs with 87 % at 500 pg/mL concentration.
The Anti-diabetic assay reported the much higher potential efficiency of prepared Fe NPs
with 84 % at 500 png/mL concentration.
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Estudio sobre parametros fisicoquimicos y caracterizacion
estructural de suelos en el distrito Pudukkottai de Tamil Nadu,
India.

A. Dhanalakshmi?!, U. Surendran?, K. Karthikayeni Vijayakumari?

Assistant Professor, Govt. Arts College for Women, Pudukkottai, Tamil Nadu, India., email:

bhysicsdhans@gmail.com

fSenior Scientist Centre for Water Resources Development and Management

[CWRDM),Kerala, India email: u.surendran@gmail.com

Assistant Professor, Govt. Arts College for Women, Pudukkottai, Tamil Nadu, India. email:

skvkumari@gmail.com

ABSTRACT

The soil is the most important constituent to fulfilment of all the basic needs of human
beings and alsc is an important component of our farming. The study was conducted with the
main objective to investigate the scil samples of Pudukkottai district of Tamil Nadu for its
physico-chemical analysis and structural characterization. The ccollected scil samples were
analyzed for its pH, EC, Nitrogen, Phosphorus, Potassium, Zinc and Iron. Besides, the sample
was characterized by FTIR studies for structural conformation. From the study the results
revealed that the collected scil was red soil and its texture was sandy clay loam. The soil pH
was 9.29 which was alkaline and the EC was 0.02 dSm~'. The available macro-nutrients as
nitrogen, phosphorus and potassium for paddy field soil samples had 118, 11 and 160 kg/ha
respectively. Micronutrients Nutrients also analyzed. FT-IR spectrum of soil was recorded
spectrum of soil was shown the C-H deformation vibrations occur at 1402. The C=C
Stretching vibrations occur at 1644 and the N-H Stretching vibrations occur at 2344,
Management options to improve the soil fertility were discussed.

Keywords: pH, EC, Nitrogen, Phosphorus, Potassium, Zinc, FTIR, Soil fertility.

Sustainability, Agri, Food and Environmental Research, (ISSMN: 0719-3726), 8(X), 2020:
http://dx.doi.org/10.7770/safer-wVONO-art2080

RESUMEMN

El suelo es el componenteamasimportante para satisfacertodas las necesidadesbdasicas

de los sereshumanos y también es un componenteimportante de nuestraagricultura.

estudio se realizd con el objetivo principal de investigar las muestras de suelo del distrito

Pudukkottai de Tamil Nadu para suanalisisfisicoquimico vy caracterizacidnestructural. Las

muestras de suelorecolectadas se analizaron para determinarsu pH, CE, nitrégeno, fésforo,

potasio, zinc vy hierro. Ademas, la muestra se caracterizdé por estudios FTIR para

conformacionestructural. A partir del estudio, los resultadosrevelaron que el suelorecogido

era rojo y sutextura era francoarcilloscarenoso. El pH del suelo era 9,29, que era alcalino vy la

CE era 0,02 dSm-1. Los macronutrientesdisponiblescomonitrogenco, fosforo y potasico para

muestras de suelo de arrozalestenian 118, 11 v 160 kg / ha, respectivamente.

MicronutrientesMutrientestambiénanalizadeos. El espectro FT-IR del suelo se registro.

espectro del suelomostré que las vibraciones de deformacién C-H ocurrenen 1402. Las

vibraciones de estiramiento € = C ocurrenen 1644 vy las vibraciones de estiramiento N-H

ocurrenen 2344. Se discutieron las opciones de manejo para mejorar la fertilidad del suelo.

Palabras clave: pH, CE, Nitrédgeno, Fdsforo, Potasio, Zinc, FTIR, Fertilidad del suelo
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ABSTRACT

The production and productivity of blackgram (Vigna mungo) are very poor and one of the
important reasons is that it is cultivated on marginal lands having low soil fertility and under
rainfed conditions without assured irrigation. The present study was aimed to evaluate the
different growing media in soil types having varying soil texture and its impact on the growth and
yield of blackgram. A pot culture experiment was conducted in split plot design with four texture
of soils (Sy: Loamy, Sy: Clay, S3: Sand and Sy: Pure sand) as the main plots and five growing media
(Gq: Cocopeat, Gy: Vermiculite, Gs: Vermicompost, Gy Sawdust, Gs: Hydrogel and Gg: Control) as
the subplots. The results of the experiment revealed that growing of blackgram in sandy soil
texture with application of cocopeat recorded significant improvement in growth parameters viz.,
plant height, root length, leaf area index (LAI), nos. of root nodules plant™. The same treatment

resulted in significantly higher yield attributes such as number of pods plant™ (49.3), grain yield
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ABSTRACT

The production and productivity of blackgram (Vigna mungo) are very poor and one of the
important reasons is that it is cultivated on marginal lands having low soil fertility and under
rainfed conditions without assured irrigation. The present study was aimed to evaluate the
different growing media in soil types having varying soil texture and its impact on the growth and
yield of blackgram. A pot culture experiment was conducted in split plot design with four texture
of soils (Sy: Loamy, Sy: Clay, S3: Sand and S4: Pure sand) as the main plots and five growing media
(Gy: Cocopeat, Gy: Vermiculite, Gs: Vermicompost, G4 Sawdust, Gs: Hydrogel and Gg: Control) as
the subplots. The results of the experiment revealed that growing of blackgram in sandy soil
texture with application of cocopeat recorded significant improvement in growth parameters viz.,
plant height, root length, leaf area index (LAI), nos. of root nodules plant™. The same treatment

resulted in significantly higher yield attributes such as number of pods plant™ (49.3), grain yield
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Abstract

The silver nanoparticles (AgNPs) with biogenic synthesis employing plants have been
grown to be a promising alternative to the traditional chemical synthesis method. The
AgNPs were triumphantly synthesized using Solanum torvum (Turkey berry) fruit extract
characterized by UV—Visible spectrum as a consequence of strong surface plasmon
resonance peak at 442 nm. The existence of bio-molecules acting as a capping and
stabilizing agent in the AgNPs with Solanum torvum was revealed by Fourier transform

infrarad cnactracrarsr analucic Worasr Aiffractinnm invacticoatinn far tha araanar roanita

synthesized AgNPs witnessed as face centered cubic crystalline nature along with an
average crystalline size of 25 nm. Scanning electron microscope images evidenced that the
nanoparticles have an irregular shape of hexagonal morphology and the presence of silver
element was depicted in Energy-dispersive X-ray spectroscope profile. The AgNPs were
explored against two gram-positive and negative bacteria via antibacterial activity. The
results showed that biosynthesized AgNPs have a strong inhibitory effect on bacteria with
a more pronounced inhibition against Bacillus subtilis. AgINPs with very high antibacterial

activity can also be employed as an efficient material for different medicinal applications.
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Abstract

Vanillin nicotinamide (VN) has been grown by the slow evaporation method using ethanol
solvent. The structural parameters and crystalline nature occurring in the crystal were
analyzed by X-ray diffraction techniques. The functional groups and vibrational modes
were analyzed by spectral studies. The optical absorption property of the VN crystal was
analyzed using Ultraviolet—visible spectrophotometer. Thermal stability of the grown
crystal was performed through thermogravimetric analysis/differential thermal analysis.
The Fourier transform infrared spectrum of VN in solid-phase was recorded in order to
identify the functional groups. Density functional theory computations were used by
B3LYP/6—-3-21G (d, P) as a standard basis set to optimize molecular geometry. The highest
occupied molecular orbital (HOMO)- lowest-unoccupied molecular orbital (LUMO) energy
gap and natural bond orbital of the grown VN crystal were examined using the B3LYP/3-
21G (d, p) basis set.
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Highlights

«  Vanillin isoniazid (VIN) single crystals were grown

= The optimized structure of the VIN compound was calculated by DFT.
= The vibrational frequencies of the VIN compound were analyzed.

+« The vibrational frequencies of the VIN compound were analyzed.

= The energy gap of VIN molecules is computed using HOMO-LUMO

« The Mulliken atomic charge of synthesized VIN molecule has been
investigated

Abstract

In this paper, we performed the synthesis, characterization, and computational studies

on Vanillin isoniazid (VIN) single crystals grown by the slow evaporation solution growth
technique. The crystalline perfection and monoclinic crystal structure with space group
Cc have been confirmed using single-crystal X-ray diffraction and powder X-ray
diffraction method. The presence of various functional groups has been identified by FTIR
and Raman spectroscopy. These data are in good agreement with theoretical and
experimental values of FT-IR, FT-Raman.The optical absorption studies were carried out
for the grown crystal VIN which has been analyzed by UV-Vis—NIR spectroscopy.
Thermogravimetric (TG) and differential thermal analysis (DTA) were carried out to
characterize the thermal stability of the VIN crystals. The quantum chemical calculations
for VIN crystal are performed at the B3LYP, B3PW91, levels of theory with the 6-
311++G(d,p) basis set. Finally, inter-and intramolecular charge transfer, hyper conjugative
interaction of the compound is investigated from natural bond orbital (NBO) analysis.

The Mulliken atomic charge of VIN single crystal has been investigated using theoretical
calculations.
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Highlights

- An organic crystal 4-amino pyridinium nicotinate (44APNA) single crvstal has
been growvwwn by a slow evaporation method.

- Various functional groups in the grovwn crystal have been identified using
Fourier-transform infrared (FTIR) spectra.

- The suitability of the crystal for optical applications was analyzed through
Ultravioler-Visible-near-1R Specrroscopy (LW -Vis-NIR)studies.

- Theoretical calculations were carried out using density functional theory
(DFT).

- The intermolecular interactions that exist inside the crystal have been
investigated by Hirshfeld surface evaluation.

Abstracet

An organic crystal d-aminopyridinium nicotinate (A4AAPNA) single crvstal has been grown
by a slow evaporation method. The crysrtallinity and strucrtural orienrtartion of as-grown

AAPNA compound was thoroughly studied using single-crystal X-ray diffraction and

powder X-ray diffraction (XXRD) and found to be a monoclinic crystal system with P2, /c

space group. Various funcrional groups in the grovwn crystal have been idenrified using

Fourier-transform infrared (FTIR) spectra. The suirtability of rhe crystal for oprical

applications was analyzed through Ultraviolet—-Visible-near-I1R Spectroscopy (LW -Vis—

NIR)studies. Theoretical calculations were carried out using density functional theory
(DFT) to define optical geometry using B3LYP withh a 6-311G (d, p) basis set and the
results have been compared with experimental data. The intermolecular interactions that
exist inside the crystal have been investigated by Hirshfeld surface evaluation.

Introcduction

In recent years, the interest of researchers in various natural marterials has improwvecd
significantly to g we efficient organic crystals. In rtelecommunications, frequency
doubling, and optical computing processes, organic crystals are important since they act
as a source in electro—oprics [1], [2].[2]. 4], [5].[6]1.[7].[28]. Inorganic crystals, the
strength of van der Waals interacrions is important for rthe intermolecular attracrion in
the lattice instead of intramolecular chemical bonds. Attention has been given to the
latest organic nonlinear optical materials for their advantages over the inorganic
subsrances [9]. Several nonlinear oprical complexes have been creared from
aminopyridine and carboxwylates such as d-aminopyridinium maleate, <-
aminopyridinium hydrogen maleate, 4-aminopyridinium succinate tetrahydrate, 4-
aminopyridinium monothalate, d4-aminopyridinium picrate, 4d-aminopyridinium chloride,
Z_caminopyridinium 4-nitrophenolare d-nitrophenol, Z-aminopyridinium succinate, and
irts derivarives are involved in hvdrogen bond interacrions [10], [11], [12]. This finding
prlays an essential function in heterocyclic chemistry. Nicotinic acid is a 3-pyridine
carboxylic acid and has a pyridine ring with a carboxyl group connected to it [13]. [14].
[15]. [1G]. The structure of d—aminopyridinium nicorinare was reporred by Jebas ercal. [17].
In the present study, new cryvstals of 4A-—aminopyridinium nicorinare (24APNA) have been
zrowvwn by slow evaporation solution growith method and investigations with the help of
FT-IR, FIT-Raman, UV, single crystal XRD, DFT, and Hirshfeld analyses have been carried

e
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Highlights

AMIPTA single crystals were grown using the slow evaporation technique.

= The spectral, optical, and thermal properties of the AMPTA crystals was
studied.

=  AMPTA crystals are subjected to quantum chemical calculations.

= The energy gap of AMPTA molecules were computed using HOMO-LUMO.

Abstract

The molecular compounds 2-amino-6-methylpyridine and trichloroacetic acid were
synthesized in the ratio 1:1 and a single crystal aminomethylpyridinium trichloroacetate
(AMPTA) was grown with the base compound 2-amino-6-methylpyridine (2ZAMP) as a
donor and the acid compound trichloroacetic acid (TA) functions as an acceptor. The
modes of vibration with the functional group was investigated from the analysis of FTIR
spectroscopy. The existence of proton was prognosticated by 'H NMR spectral analysis.
The m—1* transition shifted to wavelength 310nm in UV—-vis-NIR spectra confirms the
emergence of the AMPTA crystal. The percentage of transmittance spectrum showed the
suitability of the compound for non-linear optical applications. TG-DTA analysis was
done to study the thermal stability and the melting point of AMPTA crystal was assessed
through thermogravimetry (TG) and differential thermal analysis (DTA). The density
functional theoretical method (DFT) was carried out with the help of the B3LYP/3-
21G(d,p) basis set, and the results were compared with the experimental values.
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» The vanillin isonicotinic hydrazide (VINH), an organic single crystal
= Single-crystal X-ray diffraction to determine the cell dimensions

= Powder X-ray diffraction to evaluate the planes and phase purity of the
crystal

= Spectral, optical, and thermal properties were studied.

» Further, DFT, HOMO-LUMO, MEP, HOMA, NBO analysis were studied

= The dipole moment, linear polarizability, and first hyperpolarizabilities have

been investigated as molecular parameters.

Abstract

The work is aimed to present the synthesis and physical analysis of vanillin isonicotinic
hydrazide (VINH), an organic single crystal, produced by the method of slow evaporation
at room temperature. The grown VINH crystal was subjected to (SXRD) single-crystal X-
ray diffraction to determine the cell dimensions. The powder X-ray diffraction study was
performed to evaluate the planes and phase purity of the crystal. The presence of
functional groups were analyzed through FTIR spectroscopy. UV-Vis—NIR spectroscopy
study was carried out to enumerate the cutoff wavelength. Thermogravimetric and
differential thermal analysis (TGA/DTA) was done to identify the thermal properties of

the grown crystal. Further, the density functional theory (DFT/B3LYP) methods with the
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Highlights
= A good quality single crystal of Pyrazolemethoxy benzaldehyde (PMB) was

= Single crystal X-ray ditfraction study was carried out to study the crystal
structure.

« Crystal was characterized by FT-IR and UV-vis spectroscopic techniques.
= Thermal stability of the grown crystal was studied by TG/DTA analyses.

< Density functional theory was applied to obtain the optimized geometry of

the crystal.

Abstract

Pyrazolemethoxy benzaldehyde (PMB) was synthesized and crystals were grown by slow
evaporation solution growth method. PMB was crystallized in a monoclinic crystal
system with a centrosymmetric C2/c space group, according to single-crystal X-ray
diffraction analysis. The crystalline planes were identified using powder X-ray diffraction
analysis. FTIR - FT-Raman spectroscopic techniques were performed to determine the
vibrational modes of functional groups for the grown crystal. UV-visible spectral analysis
and photoluminescence studies were taken to investigate the linear optical properties of
the grown crystal. Thermogravimetric and differential thermal analysis (TG/DTA) were
used to determine the thermal stability of the PMB crystal. In addition to this density
functional theory (DFT) calculations such as frontier molecular orbital's (FMOs), global
chemical reactivity parameters, hyperpolarizability, natural bond orbital (NBO) analysis,
Mullikan atomic charge distribution, and molecular electrostatic potential map analysis
were carried out in gaseous phase using B3LYP/6-311G" basis set.
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Abstract
For amy graph G, let V{G) and E(Z) denote the vertex set and edge set of G respectively.
The Boolean function graph B E, L{G), WIMNC) of G is a graph with vertex set V(G) v E(G)

and two vertices in B( E . L&), NINC) are adjacent if and only if they correspond to two
adjacent edges of G or to a vertex and an edge not incident to it in . For brevity, this graph
is denoted by B,{G). In this paper, Edge domination numbers of Boolean Function Graph

B K_p . L), NINC) of some standard graphs and corona graphs are obtained.

Subject Classification: 05C15, 05Ca9

Keywwords: Boolean Function graph, Edye Domination Nuntber.

1. Introducton

Graphs discussed in this paper are undirected and simple graphs.
For a graph G, let V(G) and E(G) denote its vertex set and edge set
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Abstract

Let ¢ be a simple (p, g} graph with vertex set V({7) and edge set E(7L BGq(f) is a
graph with vertex set VI{{#)— E(Z) and two vertices are adjacent if and only if they correspond
o & vertex and an edge incident to it in 7 or two non-adjacent edges of 7. In this paper, we atudy

the concept of neighborhood connected domination and eccentric domination in Boolean graph
Bi{0F).

1. Introduction

sraphs discussed in this paper are undirected and simple praphs. For a
graph (7, let V((7) and E({G) denocte its vertex set and edge set respectively.

Let v € V. The open neighborhood N{v) of a vertex v is the set of all vertices

adjacent to v in G. N[v] = N(v)w fv} is called the closed neighborhood of v. If
8 c V. then N(S) = | Jv € sN(v) and N[S]= N(S)u S.

A vertex and an edge are said to cover each other if they are incident. A
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Abstrace: Lez (G be o sample {p. q) graph wich

set Vi) v FiG) amd two vertices are adjaces

veriex set WG} and edge se1 E(GL BGAGH s & graph with venex
i if and omly if they correspond o two adjacent vertices of {5, a
vertex and an edge incidend to it m G oor two nos-adjacent edges of (o In this paper, we siudied eccemiric
dommation number of Boolean graph HGG), ehiamed boumsds of
i rh=

EKeywords: Dommation mumber, eccenime dommation mamber, Boolean graph.,

chis parameter and determmed s ecsct value
veral closses of g

1. Incroducrion
Let O be a finve sample, undirecied graph on p vertices and q edges with veriex set V{0) and edge sed
Ei{sh. For graph theoretsc terminodogy refer to Harar 10, amd Bullif17].
Ihie distonce djw, v) between tooo vertices o and v im G s the sninenum lengdh of o path joiming them of
anys otheroese diu, v) - e Lag O be o commecied graph and a be o vertex of (o, The eccamtricity & v of v 5

distamce b a venex farthess from v Lhos, 2iv) max [dim, vi: u e Villhe radies nde) is dee minemum
eccentricity of the wertices, whereas the dameter diamdGp is the maximam eccentricity. For amy conneciad
Erapl &, 1) = diesa[E) = In(E). The weotex v & 2 cental vertex if () = (G The csnter T[E) i the set ofall
ceniral vertices. ke cencral sub grapd (LU{Ce)) of o graph L 1% the graph mduced by the cemier. The veriex
is a peripheral veriex if efv) — dizam( Gl The per v PR} is the set of all penipheral vertices. For a veniex v,
each veriex ai a distamce o{v) from v is am ecceniric veriex. kccemiric sed of a veriex v is defimed as E(v) =
WG - e, W) oDyl A of is self-centered of every verex is in the ces Lhus, in & self-centered graph G
all vertices have the same eccentmcaty, son{iep — diamiis}

Yoverien and on edge one saed e cover el other if dvey are incidemt. A st of vertices which covers all
the edges of o graph Lrois called & point oover for L, while a =2l of edges which covers all the verices is & lme
cover. The smallest number of Vverticss in any' ol oover for G iz called s Poind cOvEning nuenber o sy

Covenmg number and s denoled by e or ow. Semilarhy. oy 65 the seaallest mmeees of edges W oany line cover
of G mnd is called its line cover mumber. A sel of vertices im G is mdependent if oo tan

I'he largess numdser of venices in sech o =l is calkad £

of them ore odjacent.
: point independence nember of O and is denobed by
Baiin or E- A met of edges im o graph 1= independent if no two edges in the set are adjocemt. By o mad
grapls Lo, we mean am independent sei of edges in Li. The edg
maxienum cardisalicy of an medeg
grapds 1= incident o exacil; :

ina
isdependence number E-.Ilill of a graph Lais a
e setof edpes. A perfec malching 15 & machimg with every veriex of the
one  edge of the maichixg. The graph G is obtained from the graph G by atiachimg
he veEnices af La.
he open neighborhiood Miv) of & vertex v is the seg of 2ll vertices adjocemst tn v m (o N[v] = Mvj o
1w} is callad the closed meaghborhood of v. The second neighboirbeosd Mefvh ol a vertex v is the sei of all vertices
at distamce two from v im G,
Im 2007, Janakwaman. Heanummthi and Muthamene defimed the Hoolean graph BG0(G) and studied is
propermics [12, 14, 15, 1&). Boolean graph BG:ACG)p = a gruph witds versex set WiG) s EiG) and edge sa

a pendapd edge i esch o

TECTGH — EiLGRY w ELZG) b where LG is the line graph of G oand 146G} is the ol graph of G. li is o

= rapes Wi
vertices of {e, & v

vertex set Wii) w BE(G) and rwo vertices are adjacen cofresiosd oo A adjacent
£x and an & mcident wo it im O or rvo non-adpacent edges of G,
Ihe comcept of domimation in graphs was miroduced by Ore (18] A ser I o Widep is sasd oo be 2

itz by b ik

dommaling set of (e, if every venex in V() = ) is adpcemt 1o some venex in [n T is said o e o mmisal
dommaling set of [3 — [u] is not a dommating set for any @ = [ The dommation mumber pap of & is the
mimimem cardinality of 2 dominating sea [10].

Jamzkiraman, Hhar
numner of a Eraps Ectentr
1.4,3.0, 7, 5 9]

mathi and Muthammaa [13] imroduced the comcept of eccemiric domination
divmuinaiiom im iress and vari wpes af eccomire dominations were siudisd i [ 2,
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1. INTRODUCTION

Graphs discussed in this paper are undirected and simple graphs. For a graph 5, Let
(G and E{G) denole its wertex set and esdee set respectively, Lefp v = . The open
sighborhood MN(v) of a vertex v is the set of all verlices adjacent 1o v i G, F[wv] = B{w}
w1} is called the closed neighborhocd of v, IFS — %, theo NSy = U'LIF s Niw) and MNMS] =

HESD v 5. The degree of vertex v is the number of cdpes incident with it and is denoted deg
rdegs; v. The minimum  degree among the vertices of a graph 4 is depoted by S04GGF, while
e maximun depree S0 is the largest such number.

A verdex and an edge are said to cover each otbver if they ape incident. A set of
lertices which covers all the cdpes of a graph G is called a point cover for G, while a set of
Ecs which cowvers all the wvertices is a line cowver. The smallest number of verfices im any
et cover for G s called 1is point covering number or simply covgring number and s
noted by og{G} or oo, Similarly, oy is the smallest number of edges I any line cover of G
d is called ifs line cover number. A et of vertices in O30S independsant if nio two of themn
adjacent. The largest number of vertices in such a set is called the point independence
ber of G and is denoted by PG or G A setof edges ina graph is ipdependent 16 na baeo
in the set are adjacent. By a matching in a graph G, we mean ap independent set of
ges in G. The edege independence number [yG) of a graph 5 is 2 maximuom cardinality of
independent set of edepes. A porfect matching is a matching with cvery vertex of the
h is incident to exactly onc edire of the matching. The graph G° is obtained from the
ph G by attaching a pendent edge to each of the vertices of .

The distance diw, v} bebween two verices u and « in G is the pinimum lengegth of a
Joining them if any; otherwise di, v) = oo, Let G be a connected graph and v be a vertex
G. The eccentricity e{w) of v is the distance to a vemnex farthest fpom v, Thuos, e{v) =
iy, v}l u e VW}i.The radius n{G) is the minimum ecceniricity of the vertices, whereas the
eter diam{G) = d{G) is the maximum eccentricity. For any connegted graph O, e(G) =
(G) = 2n(G). The vertex v is a central veriex if e(v) = nG). The cenqter TG} is the set aof
central wvertices, The central sub graph {CHG) of a graph G is the subgraph induced by the
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A Bstract
For any graph G, let W0G) and E{G) denote the wertex sct and edge

respectively. The Boolecan functicn eraph B{ Kp ., L5, MNINC) of G is a graph with vertcx set
VOGN AENGY and two wertices in BY Kp. L5, MINGCI are adjacent if and onlfy if theoy
comespaomnd 1o two adjacent edges of 45 or Le a vectes and an cdge not incident 1-_':-_jl: i L. FFar
broevity, this graph s denoted by B2y, In this paper, Connescled edge. Split edge and
domatic edge pumber of Boolean Function Graph HBzG) of some standard graphs

obtained.

=t of 3

ars

Keywords: Boolecan Function graph, Edpe [Mominaticn MNumbor,
T 1. Intreduction
Graphs discussed in this paper are undirecied and simplec graphs. For a graph G, Iot WG

and EMG) denore s verdex set and edge set respectively. A subs=et D of %W is called a

dominating ==t of G, if svery vernsx ot in I* is adjacent to same veriex o D The dormEnaticn

number PG L F G is the mmuinimum cardinality taken over all dominating ~ets of G, An odge ©
of a graph is faid to be incident with the venex v if v is an end vertex of =. In this case, it can

also be said thar + is incident with . A subset F o E is called an edee dJomianating st of O, if

every e e ol in F is adjacent o some odgs im F. The edee domenation mamber ¥'(03) of 5 is

the mi dimem cardinality taken over BlE edpepe dominating sees of 0. An sdge doeminating scot F
of & % called a total cdge c'lgrnin.ating af C af 1J'|.c induced subgra-ih (FYhas no isalated cdpcs,
The iotal edipe domination numberp'(G) of G is the minimuo cardinality taken owver all of
todal edge dominasting sets of G, An edge dominating el F af is called a conneccted oJdge

aminating se=t aof &G  §if the induced subgraph {(F} is onnected. The com :cied edge

domination number w5F) of & is the mingmum cardine ty taken over all connecicd cdgc
dominating scts of G, An edge dominating set F o F of a connected graph €46 is a split edge

dominating set, if the induced subgraph <= E{G) -- F = 15 disconnected, The split edge

domination oumber v (G of €7 5 the minimum cardinality of a split edge dominating s«=t.
The maximum order of a partition ¢ E into edge dominating sets of G is called the edges
domatic number of G and 55 A ed by d'(G). The concept of edge dominaticn was

introduced by Micchell g~ 77 0 i [G) Arumugam and Yoelammal [1]) faawve diss
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set WG and edge sct EqG)

es and cdges of a graph arc

£ﬂ|;g s .an'ﬁi’n‘kg_d‘bc

I_ct G be a simplc, finitc
fhe edge connecting the vert )-is denoted by ©
<called clements of G. r— e

We construct a Ql".ip E(G) in (Ig Howing wa\: ’!‘}1¢ k/c_rld’\ sct of L{G) is irt - corres
with the cdge sct of G and K\ vcnlgcgjl ) are joined 55 ar‘&'t‘dm: vf’a'md nnP<" if the corr ponding «deges
of G are adjacent in G. The graph I .(G) (wk vh is ) istalled the line eraph or od
graph of G. 4

I.et G be a connccted
vertex farib st from v. Thus, ef *2)
[vertices, whereas the diamecter
The topological indic
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BaE(GY) ™ D [(e; ()<, ., B
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In [2]. Bhanul;at_hi and Easu Julbia Rx
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Ahbstract

Glyeyl-L-Valine (GLWY) crystals were gromm using distilled water as the solvent at
room temperature by solution growih techmgue. Powder X-ray diffraction confirms
the crystalline guality of GLY crystal. The molecular structure of GLY crystal was
identified by "*C NMR spectral studies. The nonlinear optical (NLO) behavior of
the crystal was found to be =~4.3 tmes greater than that of potassium
dihydrogen orthophosphate. FT-Raman and FT-IR spectra of the GLY wers
recorded and complete functional group assignment of the determined vibrational
bands of GLY have been reponed. Density functional theoretical method (DFT)
was performed wsing B3LYP with the 6-311+G (d. p) basis set and the resulis
were compared with the experimental values which confirm the intermolecular
interactions responsible for the enhanced MNLO activity of the molecule, as
evident from NBO and Hirshfeld analyses. The calculated HOMO and LUMO
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Abstract

Biological synthesis of metal nanoparticles is one of the effortless, cost - effective,
environmental - friendly methods and scale down the handling of toxic chemicals. The
silver nanoparticles were triumphantly synthesized from the silver nitrate solution

through a greener route using Indian gooseberry (phyllanthus emblica) fruit extract and
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L pmmopyridissim adipate mesnobydiar: (JAPA] was grown by shew evaport ks solilicn growth echaigies. The M-
Chemiad gEroipgs = ke prown ceystal wers bdemnied Toss FT-ER spocival evaliaison. The optic sl peopssiess togsther with mains-
maanee of the grodsm cryslal were chilaingsd from UNe-Wes apeciroeospic sbedy. The sechaiecal and enned peopeities of the
Ererdn cryaial were abediend ey Weo ke minchasdee-e aid TOAYDTA analyses respedlively. Miciaohardness tesl peve aled that
d-aminegyralinium slipate sanodiydoan: cryslal is a soft cotegery saterml. The descivy Tunetional seethed JDFT) sas per-

Tormed using BILYF with the & 3100 (d pp o ser The ckecmrome charge disiribsali
sclecalar clecirocia i potential {PEFp ol the @roven covatal weee analymed Using
trucmure of die LA PA have also Been isvestigated by Hirdbfsld sosface analysis. The noedsiear

acticas thal exist in the cryvseal

rescivity of the soleceles sl the
P mresthesdl Thie intermeslecinlar il -

cjtlical peopsiecs of e $APA cryslal weie conlfemed by Kume-Peny technigie

Ko yuword ) cvsatar gt gt il oo sodnfion: Mok DETD aepemie meade il ndosmfimeae opdécal maotsead

1. Introdoction

Bdaverials exhibiting larpe optical nonlinearity
are of greal mberest bor the applicatiins such as
Irequency comversion, lelecommumications, aplecal
cimmputing, optical informabion priscessing and ope
trcal disk data stirage [1-3]. The common ko]

wdge ix thal am aplical muaerzal shouwld have a
large charge trunsfer and oplical mnsparency as
well ax ke dishecation density. In recent years,
the search for arganic single crvsial for the appli

calim in lelecimmaunacations, freguency dowhdiog
and oploeblectimonics has increased conssderably [4

H]. The development of moew arganese momlinear op
tecal materials ix altractive because ol their advan

tages aver lbe imorganic nonlinear optical materi

als. Aminopyridine and carbosyl groups together

"E-mails sasthesr st 0y alios oo 6

Fiwmn many nonlimear optical coomplexes. Flydnsgen
bond imleracismms that exist in pyrsdine ane the maost
impantand in belerocyclic chemastry, Adipic acsd
himms cryslalline adipate via hydrogen bomding. Tt
i% knoevn thal acdipec acic, thamagh et the best as an
acoepbivr forming vuarsms slacking complexes with
dafferent aromatic midecules, can alse be useful
as an acklie bgand., d-aminopymdindem adipate os
ame 4 such donor-scceptisr molecular companands
wherein adipic acid gives one of il proton (H e
Ibe d-ammopyridine, ancd adipac acid is ransformed
1o mono-ioneed slate. In general, adipic acd can
exist in ackl amd adipate forms in neulral and ion

ized wale, regpectively. In the wmniced <tate i forms
a ribusl ntramelecular bydrsgen bond with adher
midecule and alse d-amimpyrslmms molecules can
exist m neutral and prolonsted stabe. The structun:
A deamammpyrslmmivam adipate (dAPA ] has already
been predicted [9]. Similarly 10 the above stucdies,

) I Tlhe is i openaceess arlicks disiribled wder the Oreative Comeoess Alrebilios- NoenConessscml-Mollerivatrves 0L cofeas

IEitps /i orenld e, ooy L cenmee oreae— a3, 0
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Abstract

An efficient iw virre regeneration protocol through sematic embryogenesis was established from stem transierss thin
cell layers ({TCLs) of Dendrobinm aguewm Lindley, an mnperiled orchid This study outlmes the mduction and
successive maturation stages of D) agueuwm somatic embryes (SEs). The tTCLs (~ 0.5 mm thick) cultured on half-
strength Murashige and Skoogz (ME) medinm contaming eytokmins and auxms, either individually or in combmation,
produced embryogenic callus (EC). Treatment with 0.5 mz dm™ zeatin mduced EC 1n 41.42 % of tTCLs. As many as
42.66 globular SEs per tTCL were formed in the presence of 1.5 mg dm™ N-(2-isopentyl) adenme (21P) but only on
10.33 %% of explants. The combined treatment of 2iP (1.5 mg dm™™) and 0.5 mg dm” 6-benzyladenine resulted in
34 globular SEs on 14.7 % of tTCLs whereas the combination of 2P and 1.0 mz dm” indole-3-butyric acid (IBA)
mduced 7.4 globular SEs on 52.33 % of tTCLs. Supplementation of activated charcoal, amine acids, and antioxidants
alleviated browning at all the concentrations tested, but the EC response declmed. The additon of 0.5 mg dm™
pobrinylpyrrolidons to 1.5 meg do® 24P and 1.0 mg dm” IBA produced 24 SEs on 19.89 %0 of tTCLs sugsesting that
the EC and SEs can be effectively mduced by mdividual eytolinms whereas the synergistic tfreatments with other
compounds can only enhance the mduction of EC. Histological observations of EC showed the formation of globular
S5Es from sub-spidermal regioms. Successive developmental stages of globular SEs and the mtermediate stage of
protocormy like bodies until the formation of plantlsts were cbserved. The plantlets obtained through 5Es shewed no
morphological variations, and mter simpls sequence repeat profiles also cenfirmed the genetie fidelity of in vitre-
darrrad progeny with high moncmerphisny (97.7E8 %0}, In conclusion, the use of stem tTCLs 15 an effectine method to
produce 5Es through mdirect somatic embryogenesis in D aguewm.

Addinonal key weords: aaxins, cytelinins, epiphyte, embryogenic callus, imvire culiure, ISSE, protocorm like bodies.

Introducton

The rehidaceae, one of the largest most highly anthropogenic activities such as the collection of orchids

evolred, and diverse families of flowenng plants,
contams about 35 000 species belonging to 350 genera
{Hossain er al. 2013). Dendrobinm 15 a large genus of the
Orelidaceae with abeout 1 800 species worldwide, and
116 can be found i India (Mista 2007). Dendrobinm
aguewm Lindley 1z an endemic orchid distributed in the
Eolli hills {(Mamakkal) and Shervaravans (Salem) of
Eastern (Ghats, Tamil Nadu, India (Matthew 19830
Matural D). agwewrn populations are declming due to

and habitat destruction. This species was categorized as
near threatened in 2000 by the Intermational Union for
Conservation of Mature and Matural Fesources (Eumar
et al. 2001}, and subsequent field studies at the Kolli ulls
have recorded a confitmal decline of this natural
population (Sudhakar Reddy e of. 2005). Stadies on the
phenology and in 9o propagation through asymbiotic
sead germumation and protocorms have been already
achieved 1m I aguewm (Parthibhan e of. 20132,

Submeirred 13 Tuna 2017, Jasr renision 22 November 2017, accgprad 4 December 3017,

Abbraviarions: 2iP - N'-{2-isopenryl) ademina; AC - activated charcoal; BA - §-benzyladenine; DSE - direct somatic ambryogenasis;
EC - embryogenic callus; IAA - indole-3-acetic acid: IBA - indole-3-buryric acid; ISSE - mter simpls seguence repeat; IV - knetin;
WS - Murashige and Skoog: INAA - 1-naphthalens acetic acid; PGE - plant growth regulator; PLB - protocormi-like body; PVE -
polyvinylpyvrolidene; SE - somartic embrye; tTCL — transverse thin cell layer; TDZ - thiadiazuron; ZEA - zeatin.
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