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Key Indicator - 2.3 Teaching - L.earning Process

2.3.1 Student centric methods, such as experiential learning, participative learning and
problem-solving methodologies are used for enhancing learning experience and
teachers use ICT- enabled tools including online resources for effective teaching and

learning process.

Participative Learning - Student Research Publication

The way the academic community interacts with the outside world is through research.
Research take many different forms, and it encompasses academic and artistic pursuits that
can provide new information, strengthen our capacity to solve issues, produce new theories,

and result in the production of new works of art or artistic performances.
Research develops the following in students.

e Improves capacity for problem solving.

e Updates the comprehension of research techniques.

e Increases the knowledge in the subject.

e More independence and assurance.

e Improves the knowledge of the education and employment paths.

STUDENT RESEARCH PUBLICATION

JOURNAL PUBLICATIONS CLICK HERE

CHAPTER PUBLICATIONS CLICK HERE
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Formation of Diophantine Triples Involving
Heptagonal Pyramidal Numbers

C. Saramya’, P. Chitra®
“Azsistomi Professor. “ PO Saadens, PUOF o Research Departmes of Mackessancs, Cowrvery Coliege jfor Women, (Assonomeons) Tricke-
18

Abgrract: Im this paper, we soek for ihree specific pelmewmdaly wivth reper coafficiomes to such an owens thar the producr of sny
rwo numbers expanded by & aon-gere mum ber for poldynemsialy witk méeger cogfficieni) & a perfect square.
Tnrwerds: Disphandne ripler, Agpiaponal pyramidal mumber, oriples, pesficy square, pyramidal mumSer

Hotation

7 ) .
B -Ttsn—ﬂhﬂpu@malpmﬂ.ﬂmhrdmkn.

L INTRODUCTION

A Dicphanime equation is a pelynoonz] equation in sumber theory where ooly the mieger sclotions are censidared or searched for,
typrcally with too or more mimoans [1-4]. The tem "Drophanitme” refem te the Greck mathematician Diophantus of Alexandria,
who inTestizard similar sttty and was cos of the picnears & infroducing symibsolise 1o varisble-bawed mathamatics in the third
centaTy.
The problen: of the coourwnce of Do triples and quadruples with &e property [y for any integar = as well as for any Lnsar
polynapsial in » was stadied by 2 nombar of mathematicians [5-8]. n this particular sitebion, e may tam o [#16] for 2 therough
amalyvsis of vadous difficnlties oo Diophantme riples. Half companion Diopkantne riple seqmance: were smdied i [17). Thesa
resalts motvated 15 0 examine fr Diophantne wiple with fnwoleing hepogonal prramidal nembers. This paper aims =t
comstructing Dho-Triples whare the prodact of azy two membears of the thple with the additon of 2 neo~zere indeger or a polynomial
with integer coefficients satisfes the requined property. Alio, wu preseat three wections where in sach of which we Ond the
Diophaniizg riples from hepizgonal paramidal nunstar of diffarent ranik: with their comesponding propartiaes.

IIL BASIC DEFINTTION
A et of thros distinct pehynonsials with mtegar coefficients (Bt & T, fis said to bo Diophantin tripls with property BN} if
.:rr"r.l;_,-l- fi i 2 parfct square forallll -X L= f € 9§, whare o may be noa zare or polynosdal with integer cosfSicients.

IOL METHOD OF ANALYSIS:
A, Secriom-d
Formation of Diophanting triples involving beptagonal pyrapidal sumber of rank §f and gy = 1
Lot m Gzl andf m sl be bapragonal pymansidal smmbers of rank g 2nd
& — 4 mspectively. Than,

=t =+ R A M -4 D
- Len® o st — St L

(G - G- 1T

Bop (= m o b S S 00 = g L) = (S - S gt D=0 )

I [ B o ® o B o B0 - = @
agg o [ B e ® o B o PO - G )= @)
DIRASET: All Rights are Reserved | 5] Impact Factor 7.538 | ISRA Journal impact Factor 7894 | m
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Diophantine Triples Involving Octagonal
Pyramidal Numbers

C. Sammya’, B Janani®
" Assistanr Professar, “P0G sudenr, PG & Research Deparmsent of Mathemaocs, Cauvery College for Women, (Autonomos) Tricky-
18

Abmirace: n thiz werk, we sirive for threr parficuler polynomials with tmteper coofficionts that may be opanded by men-gero
values ie the position where dhe prodict of any reo numbers & @ pegfect square.
Hrywords: Disphanvine triples, ectegonal pyramidal nuember, triples, perfect square, pyramidal namber.

Motxtion

ﬁ:-% [§n:= 3], ectagomal pyramséal member of rank 1

I INTRODUCTION
In mmmshar thecry, a Diophantng sqmtion is a polynomdsl sequation with tan or mor mnknowss that solely considers or searchas for
mieger solutions [1-4]. The tarm "Diophanting” ralates to the Gresk mathematicias Diophasts of Alexandna who, in the third
canbary, ploneared the Imirodncton of symbolism to varsble-based matheratics and smdied related problems. Mumseroms
meathamaticisss have fvestigated the isses of the accmrence of Do triples and quadnples with the property Do) fr sy infeger &
a5 wull 2 for amy limcar polynomdsl & n [38]. In this casa, [P-16,18 &19) provides a foll stedy of the mamwy challenges o

Diophantizes triples. Tripls sequances with a half compamion sequences wars axamined in [19].

(Crur search for Diophantine triples wtilizing cctagonal pyramxidal ourshars wan prompted by thews: findings. This stdy trigs to build
Dhic-Triples that satisfy the necessary property when the prodect of amy two of the riple's mambars ples 3 non-zero indegar or a
pelymonzial with infeger coafficiemts is added. The Dtiophamting triples from octagonal pyramidal pembars of various ranks are alio
presanted m sach of the thres: pasts alomg with the relavant famres.

I BASIC DEFINITION
A st of thres distinet polynensials with itegar cosBideats @ -7, Jis said 1o be Diopkantine riple with proparty £4ie) i
g *eie - re b2 parfict square forall 1 - [ p = K, whare » mey be non sare o polynomial with mbeger cosfficants.

IIL METHOD OF ANALYSIS
A, Becron-A

Constroction of $he Dicplanting triple: imrolving octagomal pyramital nemwber of rank 1 and 33 =

Lotk ™ ¥ md® = B bo octagonal pyransidal sunbers of rask jf 2nd = Lmspacthly. Tha,
b (=Tt = 2l b 4w (- -

Hemca, @b (—He? —2au¥ 4 eruym e o) ()

B+ [—5u - S 45" - @ @

e (=3 = Zau® + 43a¥) m ¥ &
Sohing (1) & (3)

(0 — apfEn® + Sbi® — 4T m (gl - BF°)

Pm.fﬁ:_f-]-bfa.n.d.r:_r-} Loy

Substituting Jf, } in (4)
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An Integral Solution of Negative Pell
Equation: -5, ¢

S. Vidhya', B. Amaly®
Assistant Professor, PG and Research Department of Mathematics, Cauvery College for Women (Autonomous), Affiliated to
Bharathidasan Untversity, Trichy - 18
PG Student, PG and Research Department of Mathematics, Cauvery College for Wamen (Autonomous), Affiliated to
Bharathidasan University, Trichy - 18

Abstract: We look for non-trivial integer solution to the equation X" = 5y* =9'.t € N for the singular choices of particular
by (i) ¢ = 2k fii) t= 2k+1, %k € N. Additionally, rnecurrence relations on the solutions are oblained.
Keywords: Negative Pell equations, Pell equations, Diophantine equations, Integer solutions.

L INTRODUCTION
It 15 well known the Pell equatson X = Dy* =1 (D> 0 and square froe) has at all tmes positive integer solutions. When N |,
the Pell equation x° = Dy’ = =N possibly will not boast at all positive integer solutions. In favoar of mstance, the equations
X =3y =l and x* =7y* =4 comprise refusal imteger soluticns.

This manuscript concerns the negative Pell equaticn X'= 5)': ~9', where t > 0 and infimtely numerous positive integer

solutions are obtamed for the choices of t known by (1) ¢ = 2k () £ = 2+ 1. Supplementary recurrence relationshaps oa the soluticas
are consequent

Il. PRELIMINARY
The Pell equation 15 a Diophantine equation of the form X - dl = |, Gven d, we would like to find all mteger pams (x, y) that

satisfy the equation. Since any solutica (x, y) yelds multiple solutions ( £ X,2y), we may restnct our attention to solutions where x

and y nonnegative mdeger. We usually take d in the equation X t= d} = | 1o bea positive non square mteger, Otherwise, there are
only uninferesting solutions: 1 d < 0, then (x, y) = ( £ 1, 0) m the case d<-/, and (x, y)~(0, £ 1 )or (£ 1,0) i the case d = +/;1f d

= 0, then x = £ | (y arbitrary); and if a nonzero square, then d\ and X are consecutrve squares, implying that (x, y)=( £ 1,0).

Notice that the Pell equation always has trivial solution (x, ¥) = (1, 0). Wenow investigate an illustrate case of Pell's equation and
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Non-Extendability of Special DIO 3-Tuples
Involving Nonaganal Pyramidal Number

S. Vidya' T. Gokile®
{ostatod Prafeoor, PU ond Research Departovent of Mothematx, Caunery Collone for Womsen £ dvmaomour), Aftiad 1o
Sharathidarar Caneraty, Tnohy - 1§
PG Siwdew, MG and Kesesrck Deparsnent of Mathematey, Cavwery Callege for Wooer (Awaromons), Afilased ©
Sharabudarae Unnernry, Ty - 18

Abntroct: Thix peper comcerm with the comstrucfion of threre distine? polymamisly with integer corfficients o, 0y, ay) sch thet
the prodact of say two contribution of the se? swbtracied fo Sheir suw and ispvored by & san-oere indeger for a pelynewial
with inivper covfificionts) & a perfect square end s shows the savextradebiity af Special Do (uadruple:
Keywords: Specisl Do triple, Fyramidel number, Polymosiols, Foll squation, Speaiel Die Quedragpier.

L INTRODUCTION
Dhophiartine Azalywis i the mathematical stedy of Diophoatae Peoblorma, whach wax sutotad by Dophanites m thad costiry. A wt
of m dximct positve micgen |a;, ay, ..., @) 0 xed W have Bie peoperty o) o the product any twu mamben of fic o« i
docreascd by their sum md iscraased by 3 sos-zcro mioeer v, & 3 perfect aqaare fie all o clononte. Such 23t 0 caliad Dvophantne
m-aples of size . Many mathermaticinn omedered the exicemon problem of Dvophantine quadngples weh the propaty
D) for amy arbetary indcper 0 32 also for any bnae polynusal
In $hix conmurnction, we bave proscaied throe soctama, 18 cach of whick we Sad the DNophastine nplos for noscoeal Pyramadsl
number wilk datnct raks nd fic nom-csicedabil ey of Specsal Dio quadiuple.

A Netoaon

m = Pyramichl number oo nusagosal of rask ne %&'ﬁ! 'I'MI-Q

8 Sanx Defmivon
A st of three detnct patynormals with mteper coctfaacnts %WQ oo W be a Spectal Do Steple wath peoperty D (a) f

th—h +w)+n = 3 perfoct squee for ol L 08 8F 83 where & may be non-aao mieger o polynomeal with iskeger

cocfhomix

1L METHOD OF ANALYSS

. Sectoand
Cosatructun of Spocal [ho J-auplex for pyramadal mumber an aoreygonad of rnk #=dudn
Let 6-“"‘?‘.‘. b-“ﬁ be Pyraruda| narmbers o nocagenal of rank 03— 4 md » rapedavely, vach tha
al—(n '3'(’- Fal =) B SR - B -1 us perkxt square, e
Let < be amy nen-ecro inlcper vech that
\W‘(ﬁ'l't‘)-?ﬂn-" 'l'h"? ah‘-h'}‘i-ﬁ h
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A New Direction Towards Plus weighted Grammar

5. Saridha’, 5. Hesulba Bans®
{ imorioir Profomer i Ainhenatics “PG Sauden, PG d Rovarch Deparimmé of Maikonmcs, Camery Collopr far
Women{d wormons| Timc i rappall-E£50005 faata

Absiract: The care af this papee o o eafablivh pls weiphic prossmar and i ifastene the lparge accorpiad by b pwjl md
R )
Kryrorsd: Bay weiphted prosaar. ploy weighied awkmn, ropaler bmpugy.

L BNTRODLC TN
Wesghicd conienl frec gramman sd waphicd Gmic oty were mitally miveduced v iipaficant ariclos by ManccHFaul

Schutrenberger (19%1] md Nomm Chomsky | 1963}, mpectrecly. Woghied fsile asiomats are stasdard noddormniis i
auomaly i which the franations ke wapghts We cneder the ollmwing smanes te damnsieaic the vanatio of wegbicd Enitc

auiomabs. Wi may delermme e wads range of 2 word by counlting the nember of paths that @n be s tereproent o s fobows
Let each teassiten hove 2 weaghi of |, and for 2 paik thet m bhen sgain, dhe vom of ke weights of il sucerssfl pathe, The wide
range of & word couals the s of its mooo fl pathy' weighis. The alpebraic struchures of 2 ssniney iwvohve the competatios with
weighis i the proveudy mentimal illsimton. Here the mulsplaiion of emirig i slilisd e oimatng e woghis of ke

patis and e weghi of the word i seccoanvey preficicd by the mm of the woighis of ib mecohl paibs Applicions =
weighicd automata arc nescroes. Weighted auomaia od ther sccompasyny, dgonibm ex devcoped by costemporary spokan-

dealy ar handheld sprock recogition wysiea fe oxpeos thar concopls mnd promeds sucoes fel combmation and sarck | 1.7

A phus weighiad svirenas [E910L1 1] = = avtomaia thal deals with ples wesgbis op i niizaly, Many alpcbras: sinciess of pha
weighicd auorats has b discusead o (B9, 0] A grammor relaled b s auiomats s proposcd n the pager. This sudy = 2
pencralisation of plus weightad melinet grammar | V] Hus soghicd pranmar (pegh cas ks be enlonded fircher imrght bnexr nd
lefl limcar grarmerae. The plus wesghied suiomals can be applicd in moe: wesghicd suiomaby cilad agf1,14,.56] Tha wark e be

furiber motreated o woek m ek of praph ey |13, 14, 15,16).
I ackbtion te this section, tha paper compriss (o miee. Basc concepts and notioes are decsssad 0 Sactaon 2 o wage in b

paris In Section 1, 2 sow prammar alled pwy o proposad whick offen 2 frek pospecioe o s and @ dabonis wih
illusieation that for every plus weightied requls gramens thore cusls 2 pefa. The firal scction, Sectaon 4, concludes and doscrites
the firhare calonaion of pag

IL FRELIMINARIES

I thiis mection we rovaew somns: basic robsoes and defimtions about gramemar and i fypo

Defiesim 2.1 A phrase-sinsctere prammar or prammar is 8 o uple (=< 1|."__.."|":.5.]'J'l|'h-:rr. 1|."‘ m 1 =i of non-lemiml
wymbols, 1||": in @ wcd of bermronal wymbols calledl alphabeis, § o2 specal clermen of 1!" ared is calked the siartny wymbol, F s he
prohection. Eelation m ﬁ'l LI V. '|-. e sl of rmpn of clarents of lermmals asd es-bemnals

Types of gramemes
(5] Type Dor ueedrcicd prammar:
& gramenar n which there e no rexkictions on it productions (i} Type | or contex! scesitvs grammor-Cranmar i coslaics oely

ochuctions of the form ff =% [ where N S W ad g B d W LY. ) im) T 2 or coniext frec grammmar Crammar
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FOWER-Y HERONIAN ODD MEAN LARELING FOR SOME SPECIAL GRAFHS
'F Shalini
' Associate Professor in Mathematics, Canvery College for Women
{Autonomous), Tirachirappalli-620018, India.
idrpshalini] Vie'g mail. com
8. Tamizharas
*P & Research department of mathematics, Cauvery College For
Womien (Autonomons), Tiruehirapalli-620018, lndia.
stimizharusi200 1 g nail.com

Abstract: In ths afticle, we discuss Power-3 Heronman odd Mean Labeling for
some families of graphs. A funcion is sasd o be Power-3 Heroman odd mean
labelling of a graph G wath g edges, of [ 5 a obpective function from the vertoss
of G to the setf1.3.5.....2p-1}such that when each edges uy 15 assigned the label.
The resultng edge bels are distnct nunbers.

]
|t + (g F + By

Boe = ur) = 3

kevwaords:
Mean [sbeling, muluphcative labeling, Addinve labeling.

Iatroduction:

In this paper, the graphs are taken as sample, finite and andmrected. Let ViG)
denotes set of all vertices and E{G) denotes set of all edges A graph labeling
an assignment of mlegers al 18 verices or edges under certain conditions, A
verlek labeling 15 & function of ¥ 1o a set of labels. A graph wath such a vertex
labeling function i defined as Vertex — labeled graph. An edge lsbeling 1 a
function of E to a set of labels and a graph wath such a function s callad an
edue labeled graph. In ths article PLOK, .. PO K, ,, T,, Qusdnlsieral snakes
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On Integer Solutions of the Ternary Quadratic
Equation 342 +3r2-2ar=332n2

G, Janaki', M, Aruna®
'Associate Professor, PG and Research [ department of Mathematics, Cauvery College for Women (Autonomous ), Affiliated to
Bharathidasan University, Trichy - 8.
PG Student, PG and Research Department of Mathematics, Cauvery College for Women (Autonomous ), A ffiliated to
Bharathidasan University, Trichy = 18,

Abstract:  Analysis is  conducted on  the non-trivial - differemt  integral solution fto the quadratic equation

b 1 b
3a°+3r  =2ar =332n". We derive distinct integral solutions in four different patterns. There are a few intriguing
connections between the solutions and unique polygonal numbers that are presented.
Keywords: Quadratic equation, integral solutions, polygonal numbers, special numbers, square number,

L INTRODUCTION

Number theory is & vast and fascinating field of mathematics concerned with the properties of numbers in general and integers in
particular as well as the wider clusses of problems that arise from their study, Number theory has fuscinaed and inspired both
amatenrs and mathematicians for over two millennia, A sound und fundamental body of knowledge, it has been developed by the
untiring pursuits of mathematicians all over the world, The study of Number theory is very important because all other branches
depend upon this branch for their final results, The older term for number theory is “arithmetic”, During the seventeenth century,
The term "Number theory” was coined by the French mathematician Pierre Fermat who is consider as the “Father of maodern
number theory”, The first scientific approach to the study of integers, that is the true origin of the theory of numbers, is generally
attribution 1o the Greeks, Around 600BC Pythagoras and his disciples mule rather thorough studies of this integer, A Greek
mathematician, Diaphantus of Alexandria was able 1o solve equations with two or three unknowns, These equations are called
Diophantine equation the study of these is known as “Diophantine analysis™, The basic problem is representation of an integers N
by the quadratic form with the integral values xand V',

A linear Diophantine equation is an equation between two sums of monomial of degree zero (or) one, In 628 AD, Brahmagupta an
Indian mathematician gave the first explicit solution of the quadratic equation, The word quadratic i derived from the Latin word
uidrates for square, The quadratic equation is a second-order polynomial equation in u single variable x,

There are several different teraury quadratic equations, To comprehend something in more detail is [ 1-4] visible, For the non-trivial
integral answers 1o the ternary quadratic equation [5-7] has been researched. For numerous ternary quadratic equation [8-10] has

‘ RPN 3 ; et ) : H a2 3 2 :
been cited. In this article, we investigate another intriguing ternary quiklratic equation 3a° +3r° =2ar =332n" wd obtain
several non-trivial integral patterns, A few intriguing connections between the solutions wnd unique polygons, rhombic, centered
and Gnomonie number are displayed.

A, Notations

Tn_, = Polygonal number of rank n with size m
RD“: Rhombic dodecagonal number of rank n
P; = Pentagonal Pyramidal number of rank n
T(),, =Truncated octahedral number of rank n

4 . | "
I’" = Square Pyramidal number of rank n
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On The Ternary Quadratic Diophantine Equation

reldysy =<’

F !'iillg.':llu'. T r.|1':|l|lll:|i'.
! dareian Profeesse PG nmded, 15 andd Biewsarch Deparam e of ash mamicr Casm Codiege for Hiomer (4 stasomoar)
Fnctry- 18 indba (diTdoded Sharmdndarar Laneour)

Absiroci: The ava-crm pmgeor oeeger seiutioms i G quedredc ephamine sqemm sk geer anbnesas
vk oy 4y o zt aer cramimed. Wi dend iniegrad’ salatiors i e diffimes pricras A for iarmgeiag et
dyriwwrn dh amreen asd a e g pobnee nad dainpen e shoss,

L TR0 TN
There = & wade range of lomary qeadeabe cqusisns. (o maghl el 1o |1-8] fer 2 thaough romes of oomeroes e, These
Endings mupieed us e kok b as mdos number of noe-xere miggral solutions e melker isinguing emary qusdralic problem

poma by 1f 2 14 = 77 = 2 illeskaing & cone for Ggunng o il mmy no-roe islcgml peisis. A fow istrguing

comseriions betwem e sbutions aee deployed

L. CONNECTED WoRK
|:J" = [Fronic number of ibc mek o

fr'rl'l'.l‘ = {Uinomoeic number of ank s

;r__ = Palyponal nember of cack “n' weth sides “'m

(118 NUE T 0L
The mary quadniic Duoplantn: couation b be sobeed for i nos-cero micgral sdutions =,
¥ e+ ) =1 111 Eplacemeni of

|izscar innsformaiions
=i+ md y=a—-f§ (Z)
{1} roulis m

I 128 =z i1
Wi preseni bolow defferent miierms of sdvieg () and tus chisn differont chosees of nicger soletions of (1)

A. Paiern- !
A, 2w 2{g, b "8 a 1k 4l

¥Where 2 mnd b are non-ecro islcpers
Swbutiteic | €] in | 3] we ged,

[ET Jl:.‘J'Hlu J12 F h=(da 4 "¢II|:|':I|'|,1;| "JI|:|'|I' i5k

Eqeatieg rtior| and sraboral foms we get,
1 . .
= —llfa” + |25
i 4| a’ + |
II‘ = Bmh

SIIEAEET. All Rights ana Basareed | S Impe Famor 7.538 | S84 Joumal Impact Facior 7594 | “

Annamalai Nagar, Tiruchirappalli - 620 018, Tamil Nadu, South India.
Il Website : cauverycollege.acin ® Phone : 0431 - 2763930, 2751232 t=h Fax: 0431 - 2751234

Email - principal@cauverycollege.ac.in | cauverycollege_try@rediffmail.com



CAUVERY COLLEGE FOR WOMEN (AUTONOMOUS)

NAAC Accreditation Ill Cycle : A Grade (CGPA 3.41 out of 4)
Tiruchirappalli - 620018, Tamil Nadu, India

NAAC - Cycle IV SSR
CRITERION 11 STUDENT RESEARCH PUBLICATION

T. JOTHIKA, II M. SC MATHEMATICS

[mternational hoursal for Research in Applied Science & Engineenng Techology (IIRASET)
LN MOLMEE: I Vrlur: 45.98; 2V fmpaci Faciar: T3H
Fotwonr 1§ b [ Mar X025 Avoslabl ai www: (rased. com

Construction of Derivation Trees of Plus Weighted
Context Free Grammars
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Abstract: The coor of thiv paperr & i comdrncd Dervadion Trees of Bas Bimghid Comdesd Frer Grommrars and dhre boadiag
beiwmen Pl weipied Comied' Free promner and Flrs wephing Contend Feer Dendrosytion o b

Keywords: Freer amd Paradoierms, Mo Winphted Cawiesd Froe Demdrolavgeage Convraiing Sraiem (POFOSL Setv of
Dirivation Tervs of Pl Wieiphted Camtert Free Gramman,

L BTRODUCTION
Wimghicd coniexl fres prammans ad waghicd Gric automals weee mitally miseduced in sigeaficant arbcles by banccHPaul

Schuteenberger (1961) md Moam Chomsky (19631 respecively. Weiphied sulomaiy ndl ther sccompanpnyp alpenthn are
devcloped by contemporary spoken Salog or hardhckd speoch recegmition wyslerms o expreas ther concepls and promoic ssccex il

coenbieation and szarch [1,7]

I there is conrectan betwem contex)-fres prarsmars and grammees of naiural bogeages, o i edosbicdly, o Chomsky propme,
theough some: sirmper conacpt like that of irsslrmatanal grammar. In s framesok, i i ool the contient-free bnage il
Ukt in oof mvbereat, b, ik, the sl off deriation brees, e, e stnsciural descriptions of marken. From the vewpoisl of he systax

terecied deserption of fieery memisgs, scis of irees raiber than the sds of sirngs 20e of prime impoeince
& phus weightad autoenats (90011 is o automata thal doabs with ples weyghis wp o mieily. Mamy alpebras sinuciures of pha

woighied muiormaia bas bem diused m (R Thu we an molivaied o sudy sysons io monipubic plus wepghicd
dendrolaeguape generaing ppiem which o e genmabestion. of fueey Coniend Free Dendrobnpusge peeeratng Splem. Pl
wiighicd Dendroben puags peserating Spiem cin slie be calended o max woightied sulorata cited as [2,34,58] This wek can be
fartheer rrevinaied o weark m Labebnyg of oo i graph theoey [ 12514, 15.16,1 718 waih phas seghis whick will gree mene foos on
the paths it prefer.

This paper comprscs of & scctons mchading his srtion phae I offen some findamenil das whick e secded (o0 the
crceding moton Section 3 wi the reconds about froes ad Peudolorms, Socison 4 offors with Ples Weiphtad Desdrobngeage
Cleneratng Spiem. Seclion § gives e Mormal Form of PCFDG

IL FRELIMINARIES

I this section we roview somns basic solatxn s and defisibion about prammar s ds bypes
Defimatm 1.1

& pheasc-siruciuee gramemas or grammes @ for feple 0 =<% W ¥, 8§, P Yiher,

¥ ma sl of son-lominal symbels, VT @ s s of erminal symbobs clled alghabes, & m oo special chemest of ¥ Y and s
callod the starting wymbed, F is the prodiuction. Rebstion on

WEYT) ke st of iempg of demanis of ferminal and son-iominal

Types of gramemaes
Typefior uresiriod prammar
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On the Integer Solutions of the Homogeneous
Biquadratic Diophantine Equation
K-yt =26 - w')p?

G Junuki', M, Krishnaveni®
"Associate Professor,” PG Student, Deparmment of Mathemarics Cauvery College for Women (Autonomous ), Trichy, Tamil Nadu,
India

Abstract: The homogenous biguadratic Diophantine equation with five unknowns non-zero unigue integer solutions
vyt =26 (0 < w ' )p are found using several technigues, The unusual numbers and the solutions are found to have a

few intriguing relationships. The relationships between the solutions' recurrences are also shown.
Keywords: Five unknowns in a homogenous biguadratic equation, Numbers in polygony,
Notations

‘._, , = Dodecagonal number of rank n

LF]

Octadecagonal number of rank n.

L

N

1

1

T, = leosidigonnl number of rank n
.. lcosihexugonal number of runk n
/

)
v
"

= leosioctagonal number of rank n,

(lll('“ = Gnomonic number of rank n,

L INTRODUCTION
The biguadratic equation can be used to represent the quartic equation. These issues cun be resolved using the quadratic formula
since they can be reduced to quadratic equations [ 1-5), they are simple to solve, Several mathemuticiuns have developed un mterest
in biquadratic Diophantine equations, both homogeneous und non-homogeneous. One can refer 1o [6-11] in the context for a variety
of issues involving the two, three, and four variable Diophantine equations,
This communication examines the non-zero unigue integer solutions to the biquadratic equation with five unknowns provided by

.l" - .\" = 2()(:: - w: )/): JAlso the recurrence linkages between the solations wre discovered

1L METHOD OF ANALYSIS
In arder to get the non-zeso unique integral solution to the homogeneous Mquadratic Diophantine problem with five unknowns,

X =y =26z -l p? ()
An explanation of the linear transformation
X=uAv y=u=v,2=2u4v,w=2u-v 2)

Equation (1) 1s changed to
u'+vi=26p’ &

A, Pantem |
Assume
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Proper Colourings in ~Regular Modified Zagreb
Index Graph

Dr. E. Litts', S. Maragatha Dharshini
'Associate Professor in Mathematics, PG Student, PG and Rescarch Department of Mathematics, Cauvery College for Women
(Autonomous), Terwchirappalli « 620018, India.

Abstract: In this article, the new concept proper colowrings in r « regular Modified Zagreb index graph has been introduced The
first and second Modified Zagreb indices are introduced. In this arficle, new inequalities on chromatic number related with first
and second Modified Zagreb indices are being established

Keywords: Regular graph, Proper Colouring, Modified Zagreb index, Chromatic number,

L. INTRODUCTION
In thes articke, we consxder only finite, smple and undirected graphs, The symbols V(G) and E(G) demote the vertex set and edge set
of & graph . The cardinality of the vertex set 15 calked the oeder of G denoted by p. The cardmality of edge set is called the size of

SR L
G denoted by q edges 15 called a (p.q) graph. If (715 a I -regular graph, then "M,((J':-, and .1":((1’2—.. Proper
r I

colourmgs m roregukar Modified Zagreb mdex graph is extended by the result peoper colourmgs m magic and anti-magxc graphs{17].
Many results and theorems are peoved under Modified Zagreb index|[,8,9,10]. This work can be extended to domination which is
related with domatic number and Modibied Zagreb index|d.5,6). Further this work can be extended m the field of automata theary
(FLIZ 13141516, ] which has a wide range of application im automata theory. There are many applications i graph labeling under
undirected (21,22.23,24.25,26| and darected graph 18,19,20]

Il MAINRESULTS
A. Defimtion 2]

The it and the second Modifid Zagreb mdices are respechvely defined as Ml“'): Z (do’) and

mhl)

u'":(m: Z diud(v)  where d(v) 1s the degree of the vertex |
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A Study on Root Cube Even Mean Labeling for
Some Special Graphs

Dr. P. Shalini’, D. Madhumiths®
' Axsociate Professor in Mathematics, PG Student, PG & Research Department of Mathematics, Cauvery College for women
(Awtonomons ), Tiruchirappalli-620018, India

Abstract: A grapk G = (V.E) with p vertices and g edges is said to be a Root Cube Even Mean Graph if it is possible to label the
vertices x SVwith distinct elements fix) from 1,1.....4+1 in such a way that when each edge ¢ = uv is labeled with  fle = wv)

w348 Hapslp)d
[—:1— or % then the resulting edge labels are distinct. Here f is called a Root Cube Even

Mean Labeling of G In this paper we prove that Quadrilateral snake, Triangular Snake, P,y o K) 5, Star is a root cube even mean
labeling.
Key Wordy: Labeling, Root Mean Square Graph, Graceful graph

L INTRODUCTION

All Graphs in this paper are finite and undirected. The symbols V(G) and E(G) denote the vertex set and edge set of a graph G. The
cardinality of the vertex set 15 called the order of G denoted by p. The cardinality of the edge set i called the size of G dencted by q
cdges 15 called alp,q) graph. A graph labeling 15 an assignment of integers to the vertices or edges. Bloom and Hsu [2] extended the
notion of graceful labelng to directed graphs. Further this work can be extended m the field of automata theory [6.7.8,9,10,11)
which has a wide range of appbcation in automata theory. There are many applications in graph labeling under undarected
[16,17.18,19,20,21] and directed graph{12,13.14,15}

1L BASIC DEFINITIONS
A Definition 2.1
The graph P, o Ky is obtamed by attaching complete bepartite graph
K, to cach vertex of path P,

B. Definition 2.2
The graph = called 2 Quadnlateral Snake graph which 15 defined as senes connecticn of non-adjacent vertices of N number of

cycle.

C. Definition 2.3
A triangular T, 15 obtamed from a path wu,u;... 0, and vi,vov...v. That 1s every edge of a path.

L MAIN RESULTS

A, Theorem3.!

Peo Kits a Root Cube Even Mean Labeling Graph.

Proof

Let P, K, ywith vertices as v),Va....¥, 3 W.Wy,.. W, 5 U U0, and XXX,
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Intrinsic solutions of Diophantine Equation
Involving Centered Square Number
E'-H'=(n" +(n-1F Kk - 1)K

P. Sii i.ll:aJI. K Pogan’

" desinioed Pregionar, G Sndent, $67 ond Rowarch Drporiownd of Matemaiicr, Cawary Colloge for Boem (daemomou
| fibain o Aharaibdasan Lnvarody, oy - 18

Abwrac: The bi-prodraiic Digphorine smodion siib freenlaosm porameierss £/ - B = (0 4o -11'HE-{1B' &
revvarched for div guaw compler amiibmeic ralees A frw corrdlodom betsern ibe sodaiions and pleibara o aiber e
maiwhly # irfasgwlar, proare, vl ccagals sad pranoat senior o ol pantarnnd

Kersords: Blamadraiir., Now-homogremus, biiper selnbae. hpbaniar rpratiae, Credrerd spune sameber,

L INTROMOCT NS
In infrechsciory mumber teory, 2 conlered spmre valus a way i poetney e pocssimatcd aumber of dels logeiha B osgare which

would have porhaps mac del @ the conies and cvery addiboral &t Bong somdhmg i prelammary spaes sionds. The cange of
cenlers m sach conlornd squre mellibade = cqel o be b of markings on 2 convenlional sgees pallem with ina parksube
dcrregraphs: beck altiad of the conirs dol. Contiered e mumbers, B liguric nomben in lerms of appesmcr, hoes Ew ol
any applicaioes m the real workd, bowewer oy arc spordeally sudicd 10 culciainmol mathomalics o ther speciacubs
archaicciral mmd malbematially winder fal aspecits. Whale issdiicd equatans b mdend bom explorad ihrosghoul heiory moa
kird of dilonma, the modemizabion of mporous comcsplions of Dhoplanknc cquiios 15 2 masive schecvement of ithe Fventich
cenhy.| 1-3] gives a deiailed and slicxphnatory siudy of Dhophastine cqpaiions. For dilferon! iecheasques owards solyving varss
Mhophasiine as well o caposmial Dephmiine cymtions. [£-19] hees beon referal. The parpsc of rescarch s b delizcaic non-
bivial micgal soduloss e Be B mknowss o e bBguinike Dophmise  opetiee Golisicd by
EI - HI = [ﬂ: +i|R— |:I:H.|!: —J:I.fl!-. . Mumerowm mocdhly inkrosing comchlions beiween specific solutioes and the
rarshers sotably the ranpubs number, conpanlly momeons: sember, prone: neskber, siclla cclangela number arc propessd.

L. SOTATIONS
I g = | 2& = 1 )= Cessmomic aumber of emk .
N Sao = I'I'Ilﬂ'. | il Octanguls nusber of rmk o

B a4 M Ceniered mepoal sumsher of rask 0.

£ {'.'!l'_=.l1'.+1l'l'—]b: { cniered mpmrs nosber of rmk o
L 1] ]‘J‘_ = ﬂ[JT+“ Pronic number of cank n.

(=1 m=2)
_

] ;l'- =m{l+ ! Tremgubs nember ol rmk n

T "F_| = pl" - | =Wookall nemshr.
go[2"+ |:I — 2 =K vracm number.

w M =3 - | Dbl Mescrne mumber
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Integral Solutions of the Ternary Cubic Equation
3(x% +y2) —4(xy) + 2(x + y + 1) = 52223

O Jumakd', J. Rahini
Losotiate Profecsor, PO Research Departient of Mathemsatics, Cavery College for Woses (A idamamons ), A aked to
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Abstract; The wawhomagemaus cubie equaion with three umknowm represented by the Diophantine equation 30 + y*)
Aley) o 20 oy o 1) « B220" b analyzed for s patterms of stringfy integral solutlons. A few Ineresting properties among
the sodwtkons amid sune special polygonal numbers are presented,

Keywards: Cuble equation, integral 1ol , polygonal nnber, square number, special munber

L INTRODUCTION

Numher theory (s & vt and Bacinating feld of mathematios, Comcermned with (he properties of numbers in geoersl und mlegers in
particudur as well 2 the wider clawes of problems that anses from thels study. The study of number theory Is very Impoetant
bocause of all other branches depends on this heanch for thewr final resulie Solving equations i integers i the cantral problem of
Number theery, Nusnber (heory may be subdivided oo several Helds, pocording 1o the method wse and the type of guestions
investigntad. The term “arithemetic” bs wlso osed 10 refer to Number theoey, The word Diophantine rofers (o the Hellenitx
Mathematiclan of 7 contury, Diophatus of Alexancdria who mide of sach equations sd wa one of the fiest Muthematician 1o
inraduce symbolism o algebeadn this communication, the noo-homogeneoss cobic equation with three uoknowns represested by
the equation 30x" « y*) < 40xy) + 200 « ¥+ 1) = 52227 |s considered and in particnlar & few interesting telations smong the
solitions are presentod

T, , = Polygooal numbes

()‘ = Octrahedral numbes

(S = Comtered spaare number
(( = Centered cube number
(inu_ = Gnexnonic number

SU_ = Stells Octungula number
(‘H. = Centeredd Hexagoanl number

IT, =Trmcated tetrahedeal mumbes

L METHOD OF ANALYSIS
he temary cubse equation 16 be considered for its quast integral solution is

3?4 y°) = Alxy) ¢ 20x ¢ y 4 1) » 5224 ()
After tamng the tranaformation,
Imrds,ymr-y (2
m (1) leadsto (r + 1) + B¢’ « 2612° h
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[ntegral Solutions of the Ternion Quadratic
Equation
0 +g =40l

Gowri Shankari A', Sangavi 8
Assstant Profesor, PG and Research Department of Mathematics, PG Student, Cauvery College for Women (4utonomous),
Trichy-18, (TamilNadu) India

Abstract: In order to find its non zero unique inegral Solutions for the quadratic diophantine equation with three unknowns
given by is analysed. The equation under consideration exhibits multple patterns of Solutions. The Solutions are presented with a
fow fuscinating aspects.

Keywords: Quadratic equation with three unknowns, integral solufions, polygonal numbers.

[ INTRODUCTION
The quadratic diophantine equation with three unknowns offers: a numerous researching opportunities because of their range[1-3],
For quadratic equations containing thre unknowns, one should specially refr (4-19]. This communication deals with yet another

- 8 . b) ) A ‘
fascinating temary quadratic equation 4™ + g~ =40 15" withthee unknown fctors tha can be sed to determine any one of an
infinite numbers of non-zero integral solutions.
A Notations

I, =1 (Tetragonal number)

I\ =n(dn-3) (Decagonal number
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Solutions of the Transcendental Equations

P !.]r.u' g’ =gl +4rf s 5% =k'nt +1]

F 5-\.IIHII:|iI. LT 5-|u|F‘.Hknq:l||:.'.|'.
" dmniamd Pregfioar, PG Staahmd, O and' Berearch Deperrinen o Baikemotecr, Comarr Cotine for Woanos 14 sionomaur
Affhried i Bharadvdrron [anemnh: ek - 18

Abwroct:  Wr mokr s ofan aed  clocider e nigred sefafems o G amomaleatal | rguatiom
p:‘ 1:|I|1I I|.|" ||1-|:|F' I:;II: . -L:"l:.n" I].l.urﬁr-n'ﬂ;p'rlpdtmniﬂrrdn'nm'ﬂlmﬂr;
Kersoeds: Tramsorssdrnin’ Egraiion, Leiepra salrtion, Sapbonine oo

1. INTRE TN
A rmsxndenil oguation 1s onc with the irnecmdenil Rasclions of ke varmbles Bal need o b resobeed Thoss ouations xc
sabverd camily unisl the verablon arc roughly knews. Mumoous cqeaisns in which ke vanables appear i provide @ argormen s
on by clemenizry sulutions arc wed 1o solve msomdenital Brsfions.
We eoguenily b a inction as rmscodmial when @ analytical Eaction cmeel be solved by a pobyzomial aqmiion. 1 casnsl
bx lermubicd m e of 2 ik sgene of sdbiom, meliplication, wd root cxkaction operalions m pare rmathcmalice
The wellHknown imnsccimil Andions ncude the bgprihmc, ciposmiil, Epooemric, byporbole. md nyvoss of ol of the
alremenionnd. Some uncapecicd nnerndonial Rirctions arc mchuded logsiker wilh speciic fusclions of salysis likes cdlipic o
ared garma
[1-2] ko boem recemmendicd for Birclamoniial notions and conccpls @ by theory. Fir indhmanial thorics o concopls
regarding maamber thoory, |3-5] has bon anabyecd. For Trasscondental copation-rlaicd ideas and probloms md various mecthods of
sabring Dhophasiine lype cyuations [§- 4] were chserecd

I TECHNIJUE FOR ASALYSIS
The cxuation ko be sobved

p’ ;iIFf rg’ - (pql’ i s =k'[n? +1) il

Tke  Ellorsing  nex  Innsbrmabon,  p=|a '.:l.' . =¥ ul: . :I'-I.I.:—.:h.l'uz ) :---.iu'l'u—'l-I loaads o

P ;i]p"rq' ipgl W 457 =u® 44 Heme, P -:.Ip" vq' ~ipqf N
ul ay’ -l:"':n" +1 iH

Mow we lnd various paficras of sol wisees of | | ) o i1

I. Fodern |

Ldk-:r'. vz, i yzzid

w v =y a2t [ [n? 1) i1

Liing lciorieston and cqeating real md imagnary parts we el

u-n|:.: .=:.-'.|:"+ |]-:.-"i: ..'"f

v=ly* - 3y2® ¢ nbiy’z - 2°)

Therchore, = iy, )= gly, 2} asd v = {2 )+ mgly.z)

where, fy,z)=v' =3v2” md gly,z)=3yz-2'

BUELEET: All Rights oo Rewerved | 5 Impact Factor 7538 | BRA kowimnal |mipen Factor 7254 | ﬂ

Annamalai Nagar, Tiruchirappalli - 620 018, Tamil Nadu, South India.
Il Website : cauverycollege.acin ® Phone : 0431 - 2763930, 2751232 t=h Fax: 0431 - 2751234

Email - principal@cauverycollege.ac.in | cauverycollege_try@rediffmail.com



CAUVERY COLLEGE FOR WOMEN (AUTONOMOUS)

NAAC Accreditation Ill Cycle : A Grade (CGPA 3.41 out of 4)
Tiruchirappalli - 620018, Tamil Nadu, India

NAAC - Cycle IV SSR
CRITERION 11 STUDENT RESEARCH PUBLICATION

M.S. SHAKIN BANU, II M SC MATHEMATICS

SEINERY Hiiesal BANSs I

The Notion of new mappings in Minimal Structure
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An Analysis on the Ternary Cubic Diophantine
Equation 2(I* + m?) — 3lm = 56t

. Jamaki’, 5. Sharmuga Priva’
" Departmens off Mathemarics, Cawvery Collese for Women, Truchirappaili, Tamil Nady, India

Abgiract: In iz article, we concentraic on Wengfyimg all the non-zere, mfinticly many mtegral roludions io the fernary
cubic equation 2(1* + m*) — 3tm = S607. Of these colutions, some rxcifing pasterns ase discusted

Drywerds: Dicphantime equation, Imtegral Seludons, Termary Caldc eqguation witkthree unknewns.

1 INTRODUCTION

The mniversal language of the world is mathematics, which imparts knowledge of mumbers, soocmres, formelas and shapes.
Integers and integral valued finctions are studied in the tranch of purs puathematics known as Numbar theary. A pelynoesial
equation with at least two unkmowns thet has coly integer soletioms is koowm as 2 Diophantine eqmtica The term
“Driophanting™ refurs to Diophartes of Aleyandria a third-contery Hollemistic mathematicas whe smdted these squations and
ws coe of the frst to nrodnce symbolismio algebra. Nember Sheory is discmeed i [3, 4,9, 11) whersas o [§] Cmadmtic
Dtiophantine squation is mahmed I [L, 2 5, 7, §, 10], the suthors have considered cobic sqmation for stmdy. In this wark, 2 mom
honsogeneoos femary cubic equation with free mknowns 2(1* + m*) — 3im = 56t%s considered in ordar to find some of it
miareiting miegral scluboms.

A, Meoianaons

{ .5I:',=.H{1H:'-1:I=SN-|J.I Octangnla zmmbar of mnk n

2 -:T-.-m.=].':—l="a:n-:mnnirnm-:-fmutn

5 RO, =a-1xIn" -1+ 1) = Rhombic dedecagenal oumber of rank n
4} Swary =Sr{n - 1)+ 1 = Star mumber of rack n

§ 0, = {In-1)n* -n + 1)= Contered cobe mumbar of ramk n

& TT, :;—[Elm*- Zn + 10) = Truncied tetmhedrl numbar of ramk n

Tl Tipe = nldn —3) = Decagonal pember of ank n

& TO, =16n"— 330 + Mn — 6 = Tnmcated ocrahedr] nuesbar of ramk =
a ';I‘I._hzm:ﬂm.mgmalnmhre{mkn

_ min+i]

fil T, = —— = Trimgular pewber of ank n
e =%11':11+ 1)(5n — ¥} = Heptagomal pyramidal nunber of ramk n

12} BS =22 = Penrygons Pyramidal mumsbar of sk 1
19 Typp = 220 2 Iommipantagome] sumbar of rank n

IO  PROBLEM ANALYELS
Consider the following terary cubic Diophanting eqution for stedy.

1* + m*) - 3im = 56 ¢! 1)
Taks the ncar tansformations
l=r4+s m=r-s 2}
Applying (Z) in (1) leads to the form
r+ T5f = Giet 3}
Asgumg that
£ =+ 7d? i)
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SOME NON-EXTENDABLE SPECIAL DIOPHANTINE TRIPLES INVOLVING
HEPTAGONAL PYRAMIDAL NUMBERS

C. Saranya® and P. Chitra**
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ABSTRACT

I'n this paper, we look for three specific polyrominls with infeger coefficients fo suck an extent that the product
of amy bro numbers added by a rom-zero number {or polynomials with imteger cogfficienis) i a perfect rguare,
KEYWORDS: Speciml MNophantine riples, heptagonal pyromidal number, [hophanfine riples, siples, perfect
square, pyramidel number

NOTATHON:

Pn? = %.” (5n — 2 heplagona pyromidel number pf ramk o,

INTRODUCTION:

A Diophantine equation is & pelynomial equation in number theory where only the integer solutions

are considered or searched for, typically with two or more unknowns [1-4]. The term "Diophantine” refers
to the Greek mathematician Diaphanous of Alexandria, who investigated similar situations and was one of
the pioneers in introducing symbolism to variable-based mathematics in the third cenfury.
The problem of the occumence of Dio triples and quadruples with the property Dyn) for any infeger n as
well as for any linear polynomial in o was studied by 3 pumber of mathematicians [5-8]. In this particular
situation, one may twrn to [9-16] for a thorough analysis of vanows difficulties on Diophantine triples.
Half companion [Mophantine triple sequences wene studsed in [17]. These results motivated us to examing
for Diophantine triples with involving heptagonal pyramidal numbers. This paper aims at constructing
special Mophantine triples where the product of any two members of the triple with the addition of a non-
zer integer or a polynomial with ineger coefficients satisfies the mquired property. Alse, we present
thmee sections where in each of which we find the special [Mophantine triples from heptagonal pyramidal
number of different ranks with their comesponding properties.

BASIC DEFIMITION:

A set of three distinct polynomials with integer coefficients (2, a5, a4) is said o be Special
Diophantine triple with propery D{f) if a,#a; +a; +a; +n is a perect squar forall 1 = { < j = 3, wher
n may be non zero or pelynomial with inte ger coefficients.

-21-
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SPECIAL DIOPHANTINE TRIPLES INVOLVING OCTAGONAL
PYRAMIDAL NUMBERS

. Saranya® and K. Janani®**
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ABSTRACT
I'm thiz paper, we sirve for three porticnler polynomialy with integer coefficients v swck an exfent that the
product of any twe nmmbers added by @ mow-zere number (or polynomialy with integer cocfficients) iv @ perfect

SRATE.
KEYWORDS: Triples, [hophantine triples, ociogonel pyramidal mumber, miples, perfect square, pyramidal
mm ber,
NOTATHN:
nim + 1)
p =z [6n = %] = octagonal pyramidal munsher of rank o

L INTRODUCTION:

In number theory, a Diophantine equation is a polynomizl equation with two or more anknowns that
solely comsiders or searches for inbeger solutions [1-4]. The term "Dhophantine” relates to the Greek
mathematician Diophants of Alexandria who, in the third century, piopeered the introduction of
symbolism to variable-based mathematics and studsed melaed problems. Numerows mathematicians have
investigated the issue of the occurmence of Dio-triples and quadmiples with the property Din) for any
intager n as well as for amy linear polynomial in n [5-8). In this case, [%-16] providas a full study of the
many challenges on [Nophantine triples. Tripke saquences with a half buddy were examined in [17].

Our search for Diophantine triples utilizing octagonal pyramidal numbers was prompted by these
findings. This study tries to build Dio- Triples that satistfy the necessary property when the product of any
two of the tripke’s members plus a non-zero integar or a pohymomial with integer coafficients is added. The
Diophantine triples from octagonal pyramidal numbers of vanous ranks are also presented in each of the
three parts along with the relevant featunzs.
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An Integrated Approach of Ant Colony
Optimization (ACO), Machine Learning (ML), and
Fuzzy Logic for Revolutionizing Inventory
Management in Modern Supply Chains

5. Swathi, K. Kalaiarasi

Ph. D Scholar,

PG and Rescarch Department of Mathematics,
Cauvery college for Women [ Autonomaous),
{Affiliated to Bharathidasan University),
Tiruchirappalli.

Assistant Profissor,

PG and Research Department of Mathematics,
Cawwvery college for Women | Autonomsons ),
{Affiliated to Bharathidasan University),
Tiruchirappalli.

Comesponding author: swathimaths30(E@ gmail com

Abstract: (Yhjectives: This article presents a groundbreaking approach aimed at addressing the limitations of
conventional inventory managemeni practices in contemporary supply chains. The principal objective is to
revolutionize inventory management by harnessing the synergistic potential of Ant Colony Optimization (AOC0),
Machine Learning (ML), and Fuzzy Logic. This integrated framework seeks to clevate demand forecasting,
optimize ordering strategics, and enhance mventory control processes. Methods: The methodology encompasses
the amalgamation of three potent techniques: ACO for the optimization of reorder points and quantities, ML for
precise demand forecasting through the analysis of histonical data and external vanables, and Fuzzry Logic for
managing imprecise and linguistic factors to facilitate adaptable decision-making. This fusion minimizes overall
imventory costs while refining mventory-related choices. Findimgs: The fusion of ACD, ML, and Fuzzy Logic
represents a pragmatic solution for contemporary inventory management. Businesses that embrace this approach
can amain adaptability, data-driven precision, and flexibility, resulting in improved demand forecasting,
optimized ordering strategics, and more efficient mventory management processes. An illostrative real-waorld
case demonstrates that this integrated approach leads to cost-effective and responsive solutions, with the potential
to revolutionize mventory management, translating into cost savings, heighiened customer satisfaction, and
enhanced operational efficiency. Movelty: The novelty of this integrated approach lies in its distinctive
amalgamation of AC0, ML, and Fuzzy Logic within the mventory management context. While these technigues
are well-established in their own right, their integration significs an innovative response o an enduring challenge.
This approach enables adaptability to shifting conditions, precise demand forecasting, and flexible decision-
meaking, which were arduous to achieve using traditional methodologies.

Keywards: Inventory management, Ant Colony Optimization, Machine Leamning, Fuzey Logic, supply chain,
cost control, service levels, operatkonal efficiency, demand forecasting, adaptive inventory decisions, integrated
approach.
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Lehmer-4 Mean Labeling of Graphs

o 2
Dr P.Shalini', S.A.Meena’

!Assistant Professor in Mathematics, *PG& Research department of Mathematics, Cauvery College for Women (Autonomous),
Tiruchirappalli-620018, India

Abstract: A graph G=(V,E) with p vertices and q edges is called Lehmer-4 mean graph, if it is possible to label verticesx€V with

r e
distinct label g(x) from 2,4,6,8,.......... 2p in such a way thatwhen eachedge e=uv ixlnbeledwilhg(e:uv):LE:;I::::;.‘l

& i3y

(or) a::}?:’gétg:‘l.lhen the edge labels are distinct. In this case,g is called Lehmer-4 meanlabelingof G. Inthis paper, Lehmer-4
20 Y

mean labeling have been introduced.

Keywords: Labeling, Graceful Graph, Multiplicative Labeling

L INTRODUCTION

Graph labeling is an assignment of integer to its vertices or edges subject to some certain condition.All Graphs in this paper are
considered as finite and undirected. The symbols V(G) and E(G) denote the vertex set and edge set of a graph G. The cardinality of
the vertex set is called the order of G denoted by p. The cardinality of the edge set is called the size of G denoted by q edges is
called a (p.q) graph. A graph labeling is an assignment of integers to the vertices or edges. Bloom and Hsu[2] extended the notion
of graceful labeling to directed graphs. Graceful signed graphs f(uv) is the difference between f(v) and f(v), that is f(uv) = f(v)
f(u). Shalini, Paul Dhayabaran [14] introduced the concept A Study on Root Mean Square Labelings in Graphs. Shalini, Paul
Dhayabaran [13] defined An Absolute Differences of Cubic and Square Difference Labeling. Shalini, Gowri, Paul Dhayabaran [15]
discussed An Absolute Differences of Cubic and Square Difference LabelingFor Some Families of Graphs. Shalini, Sri Harini, Paul
Dhayabaran [19] introduced Sum of an Absolute Differences of Cubic AndSquare Difference Labeling For Cycle Related Graphs.
Shalini, Gowri, Paul Dhayabaran [16] studied An Absolute Differences of Cubic and Square Difference Labeling for Some Shadow
and Planar Graphs. Shalini, Subha, Paul Dhayabaran [20] investigated A Study on Disconnected Graphs for an Absolute Difference
Labeling. Shalini, Subha, Paul Dhayabaran [22] discussed A Study on Disconnected Graphs for Sum of an Absolute Difference of
Cubic and Square Difference Labeling. Shalini, Sri Harini, Paul Dhayabaran [21] extended Sum of an Absolute Differences of
Cubic And Square Difference Labeling For Path Related Graphs.For detailed survey J.A Gallian survey [1] is referred and for
standard terminologies and notations HararyF [2] is referred.

1L BASIC DEFINITIONS
1) Definition2.1: A graph G is said to be Lehmer-4 mean graph if it admits lehmer-4 mean labeling.
2) Definition2.2: A pathis represented by a walk in which vertices are distinct. A path with n vertices is denoted byp,
3) Definition2.3: The Comb P,OK, is a graph obtained by joining a single pendant edge to each vertex of a path
4) Definition2.4: The graph P,OK, is obtained by attaching complete bipartite graph K, > to each vertex of path P,
5) Definition2.5: The graph P,OK,sis obtained by attaching complete bipartite graph K;; to each vertex of path P,

1L MAIN RESULTS
A. Theorem3.1
The Path P, is a Lehmer-4 mean graph forn > 2
Proof:
Let G be a graph of path P,
The path P, consists of n vertices and n-1 edges
Define f:V(G) 2 (24,6.8.......2n) by f(v) =2i; 1 <i<n
Then the edge labels as f(e) =2i+1 ;1 <i<n
The edges of the path graph receive distinct numbers
Hence, the pathP, is a Lehmer-4 mean graph.
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SOME NON-EXTENDABLE SPECIAL DIOPHANTINE TRIPLES INVOLVING
HEFTAGONAL PYRAMIDAL NUMBERS
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ABSTRACT

In this paper, we look for three specific palyromials with infeger coefficients to such am extent that the prodoct
of amy two numbery added by @ nor-zeve number {or polynomials with imepar cogfficienis) i o parfect sguare.
KEYWORDS: Special Mhophmntine riplex, hepragomal pywramidal number, ophantine irples, riples, perfect
sgarre, p yramidel number.

NOTATTON:

i nd 1)

Pl = — (50 = Z): heplagonal pyramidal number b rank o,

INTRODUCTION:

A Diophantine equation is & polynomial equation in number theory where only the integer solutions

are considerd or ssarched for, typscally with two or moe unknowns [1-4]. The term "Diophantine” refers
to the Greek mathematician Diaphanous of Alexandria, who investigated similar situations and was one of
the pioneers in introducing symbolism to variable-based mathematics in the third century.
The problem of the occumence of Dio triples and quadneples with the property Dyn) for any inkeger n as
well as for any linear polynomial in n was studied by a number of mathematicians [5-8). In this particular
situation, one may turn to [9-16] for a thorough analysis of vanows difficulties on Diophantine triples
Half companion Diophantine triple sequences were studsed in [17). These results motivated us to examineg
for Dhophantine triples with involving heptagonal pyramidal members. This paper aims at constructing
special Mophantine tripkes wher the product of any fwo members of the triple with the addition of a non-
Zem integer or a polynomial with integer coefficients satisfies the mquied property. Also, we present
three sections where in each of which we find the special Diophantine triples from heptagomal pyramidal
number of different ranks with their comesponding prope rises.

BASIC DEFINITION:
A set of thme distinct polmomials with inleger coefficients (a,,a.,a,) is said © be Special
Diophantine triple with property D{n) if o, *a;+a,+a; +n is a perfect square forall 1 = (< f = 3, wher

n may be non zero or polynomial with inke ger coafficients.
--
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Integral Solutions of the Ternary Cubic Equation
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Abgrace: The Ternary cubic Diophondme Eguaden repreremied Byilx® + p*) — 1lxy = 2802 it analyged for i infnbie
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L INTRODUCTION
Mathomatics s the langepe of patterms and rebitomchips and is msed to describe amything that cam bo quantified Driophanting
egmtion; kave stmulated $he intarwt of various mathamaticians. Diophanting squations with highar dagres gruster San thres can
be reduced in to equations of degres 2 or 3 and # can e sasily solved In [1-3], theory of mambers is discemed In [4-3), quadmtic
Diophanting sqmifions are discnssed I [6-11), cubic, hiquadmtc and higher order squations are considered for its imtegral
sobutions. In this compvemication the noo-homogeneons cobic sqmbion with thres unknowns mpresnied by the equation 6(x° +
¥ = 11xy = 208" considared and &n particular a few inderwsting relations among the selutions are presented.

A Motanang

Ton = niln — 1) = Hexagomal smober of ank o

Tin = nin — ) = Octugomal pember of ok n

Tign = aldn — 3) = Decagonal mmber of ok o

Ti12 = ®(Gm — 4) = Dodecagomal member of rank o

Tiin = AiEn — 5) = Tetadecagmnal nunsbar of rank o

Tien = 0T — &) = Hemadecagomal muesher of rank o

Tipa = Alfn — 7} = Ociadecagonal ounsber of rank o

Tioa = n{%n — 8] = leosagonal nembar of rank o

Tazn = n{lin — 9} = kosidigonal mmber of razk o

Tia = n{lln — 10) = loedtetregonal pember of rank o

Tiia = nll2n — 11} = lcosibemagonal number of ramk 5

Tiaa =n{13a - 12) = leesioctagomal membar of rank o

Tia = alldn - 13 = Triacontagonal nunster of ramk &

Teun =n|1+w.| pebygenal nembar of rank o

i, -—-Er. + 1) = Driabadral momber of rank n

fimny, —[':'?:I—'l.} ={zmomaonic mmber of ramk n.
=220 1 — Fim + (5 — )] =Prramidal munsher of rmnk 1

o METHOD OF ANALYSIS
The termnary cubic Diophantne eqeation o be soheed for ity non-zero gl soletions is

Glx® + ') - 11y = 288" i}
The mbstimtion of liner tansiormations
Lat E=u+v and ¥SU—F )
In (1) leads to,
w® + Fipt = Hgs a3
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Abstract

[n this paper, wa e for Uhrss periculer plyoomaals with whele number asilfaesds o
such mn satent thet e reuli of soy two conbsrs spanded by 8 nen-rars numbser (or
pel inlm with bar coulf = an idasl s

Introdwction

In mathematics, a [hophantme comdifion i= a polymomnal conditiom,
cooventopally in at any rate two inguines, o mach that lope the eaure
namber Fame plans are searched for or analyzed (an entive number course of
artion is A response so mach that all the inguines take entive namber vahzes).
The word DHophantme =upgesss the Greek mathemasmoan of the third
century, Diophantus of Alexandria, whoe made an examination of =uech
conditions and was one of the foremost mathematidans to brng symbolism
imto variable based mathk The mathematical sxaminaticn of Dhophantine
izmaes that Ddophantas began i= 2= of now called Diopkanune apalysis. While
particalar condrtions present such a confound and have been conmidered from
the start of time, the meaning of zeoeral spemalations of Chophantine
conditions (pasz the theory of quadratic constructions) was an achievement of

i Maitaraiis Sobjari Classificsdiee: 1Tz
Heywords: Dmpranions inples, Sqoars pymamadal numher
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Ahstract

The Teroary Guadreic Dhophsstine Eguaiion 1t ooy - ITEe s anslyzsd for sie
fini ber =f intsyrul ml

Introduction

Dhophantine equattons bave stimulated the interest of various
mathematicians. Diophantine squations with higher depree greater than
thres can be reduced into squations of degree 2 or 3 and it can be easily
zolved. In [1-3], theory of oumbers is discussed In [$-3], quadraix
Dicphantine egaations are discuszed. In [6-11), cubic, bequadrasne and higher
order eqaations are considered for its intepral solutions.

This commumicaton copcerms with yet apother imteresting ternary
quadratc eguation ax” —2.\'! - 276 representny a cone for determinme
its infimitely many mon-zero imtepral points. Also, 2 few interseany relations
amoenp the solutions are presented.

0 Ml Sul | 1T

Haywarde: hophestine sguation, Inbsgral soluiione, Goadraisc squetion with thres unknowns,
Ternary squation.
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Abgiract: In dhis communicagon, we accomplih special o I-tuples comprizing of square pyromidal mambers mch thar dhe
product of any tee members of e sod ubtracied by thetr som and incressed by @ polynomisl with mieger cogfficienss i a
FefEct square.

eywords: Epecial dio 2tuples, Pyramigal namber, peefoct square, square pyromidal mumber.

NOTATION: m: wmare pyramidal ounber of rank o,

L ]J‘-"l'lﬂD‘l.'[:ilIDI"f
In Mathematics, 2 Diophanting equation is a pelynorsdal eqmiion, rdmariy in at least two questicms, to wech an extet that solitry
the whole mmber armangements are booked Sor or sxamined (3 whols pember armmgenent is an answer to such am extent that ol the
questions ke whole ounster wales) The word Diopbantine allndes to the Hellenistc matheraticom of e thind cemtury,
Diophantus of Alexandria, who made an Imwstigation of such conditicns and was cne of the principal maderaticon o bring
imagery mbo varizbles based math The mmerical fvestigetion of Ciophantng ivenes that Diophantns started is corently called
Dlicphantizg anahyis. Whils sngular conditicns preseat a sert of confzee and have besn considared froms the begizming of tme, the
dufizition of gunaral bypotheses of Dicphanting conditions (past the kypothesis of quadmtc structures) was an accemplisheant of
the Masatisth cantary.
In [1-5], Eypotieis of nunsbers were talked abeet. In [6-14], Diopkanting triples with &e property [} for any feger o and
Sordarmare for axy straight pobynomials were falked aboot and Do miples for different mmobers amw constucted. [ this papar, we
wxhibit special die 3-taples (2, b ¢) iovolving square puramidal sumber mch that the prodect of any two elements of the st
subtzacted by thieir sum and imcreased by a pohmomial with integer coafficiants is a parfect square.

II BASIC DEFINITION
A st of thres different polynonsals wit msger cosdBcns (R ¥y, Oy ) i s2id to be 2 special dis 3-tupls with property Dig) if
o - pt-l-ﬂ:;l+ i is & perfect square for ol L2 £ < } 2 Bowhers & may be noo-rare infeger or pelynonsial with mdegar
coafbcants.

Il METHOD OF ANALYSIS

A Secrionsd
Cionstrnction of the spseidial dis-3 fuples mvohing square pyrammidal mmbar of ok @ and g m 1
Letq = iigg? amd b = By be square pyramidal membars of rank 2 and g m § recpectivaly, wach that

ab = (o4 B+ 2 ddud L =o {1)
Equation (1) is 2 parfct squre, whars gf = 24 = =11
Let ¢ e o zerc-integer vach that,
i [ 2T b b i Lo g {Z)
bo—(b4ai4ut fan4impd )
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Annamalai Nagar, Tiruchirappalli - 620 018, Tamil Nadu, South India.
Il Website : cauverycollege.acin ® Phone : 0431 - 2763930, 2751232 t=h Fax: 0431 - 2751234

Email - principal@cauverycollege.ac.in | cauverycollege_try@rediffmail.com



CAUVERY COLLEGE FOR WOMEN (AUTONOMOUS)

NAAC Accreditation Ill Cycle : A Grade (CGPA 3.41 out of 4)
Tiruchirappalli - 620018, Tamil Nadu, India

CRITERION 11

NAAC - Cycle IV SSR
STUDENT RESEARCH PUBLICATION

MS.T.VENNILA, II M.SC, MATHEMATICS

Viotmw-?, Time-2, pp.2

ey

TR

Imdermanonal Jourmal of Soendfic Fesearch iz

Eesearch Paper

EI5EN: 13464518

Observations on the Ternary Quadratic Diophantine Equation 9(x* +
v)-1ToyH4x+4v+16=84z"
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Eqeartion mepressntizg. non-homemeneoss oo I azabyzed for it noo-zaro
.gbmn uf:umnn] wolntions safisfying the cone mader comsidaration are

L INTRODUCTION

Tumary quadratic sqetioss are nich & vamety. Far an
axtensnve review of varios problens cos may refar [1-7].
In [8]. the temary quadmtic Diophamtimo equation of the
fom B+ mX+)=27 s besn smdied S
poririidl mgal sohgioss B [5-17], e vares

equtioms we snded for theilr noeemeo
mtogral sohdtions. These mesults bone mothakd = to
search for infimitely momy nos-men el sohetioss of
amother ineresting termary gudmtc equaton ghwen by
B’ + 5 ) =17y + 4r+ 4y + 16 = 547" reprusanting a
n:hm:l':rhtmnnnmgﬂ:-mﬁnﬂ:.mn:m—mml
points. Al a few intresting melations amwong the
sohtions ans prewanted.

I EFLATEDWOEK

Pr, = Promic mhar of razk s’
T, =Poiygonal sumsher of rack ‘o’ with sides '’
4DF, = For Dimamsinnal Figmrat mumhar of rank 'z’
5. = Camared Square meher of razk ‘0.

(0, = mmvber Gaomomic of rank ‘o

S, = Stor maber of rank “m.

I AFTHODOLOCY

Tha temary quadrrdc Diopantin sqardoa o bs sched
for i noeerae  infegmal sohfions  is

St = 3 - 1Ty dr s dp+ lemdar €
The mbwimton of hror s demason

€ 2022, DSRMSS Al Righis Rasarved

Annamalai Nagar, Tiruchirappalli -

Imip+y  ad  peu-—v
in (1) Leads o, (=4 +357 mBds?
W lhesirate balow six difSerent patterns of noer-mar
distinet imteger sobtioms to (1)

)]

PATTEEN:1
Assmne r g b =g +35 =
nhtnamibnnm—mem
anl WTHe 34 - (T 5 5517 - 450 (k)]
Using (%) and (7) in. (3), and wsing fctorimton method,
g_u+-1-|—|-JT||I:|—ﬂ:|— -|'_|_|- {7+ 1'_I|'|' i'_l -"E_:I
[lu+.-Jz_5':-'-=l..—.~Jz_5.-.-_f] )

s, W gt

pmuizbym T 14547 —Nab—4

rompio Bima® =54 414 B
Snbwtihting &o ahovs vaies of ¥ and Vin equation (7).
the comwpendng neeer sohrtions of (1)) 2w Ema ey

rom i) Bt — 2R0ET - 58 gh - 4

o= plah)mba’ - 2106 - R4 ah -4

- i b g’ 4+ 3557

« xla&)- i akt42{a,ai- 51T,

. BWe.a) - o{g.a) )+ S o{a,a) B a parct squas.

1 — e, m O (el 35 -
1
3 yia.a)-xiaa)+ s{aa)- 38T, = 0{med 35) .
4
3

wioal—riaal+risa)—38 T, —19 e, olfmed 19)-

. Each of the following sxpresdons represants a Masty
b

|_-|-:l5\.:|u_a|
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ABSTRACT

Ecosystems are gaining ever increasing importance in digital business environments.
New digital business models implemented using digital platforms heavily rely on
ecosystem network. Thus, it is worthwhile investigating what role ecosystems play in
the process of the digital transformation of companies. This chapter provides a
theoretical background of the ecosystem research concerning digital trends, such as
digital transformation, digital platforms and digital service innovation. To deeper
understand how ecosystem postulates are applied in companies, case study finding
from two companies operating in the service and manufacturing sector are presented.
Moreover; the ecosystem role is observed in selected in both in the process of innovation
generation (value creation), as well as in the implemented digital business model (value
capture ).

INTRODUCTION

During the last decade, massive improvements in information reach, computing,
communication, and connectivity, have made digital technologies key emerging technologies that
can fundamentally impactthe business environment, which includes the impact on services,
processes, business models and whole industries. In a very short time, the term digital became
very popular. It changed the usual vocabulary of information science from information technology
(IT) to digital technologies: from IT strategy to digital strategy, also introducing what we now call
digital disruption and digital economy. Another notable change of course happened in technological
governance in organizations (Spremic, 2017). From mainly internally oriented I'T governance
mode, organizations shifted to an externally focused use of digital technologies. On the one hand,
the IT initiatives have become more internally focused, mainly intending to align with the current
business process. Digital technologies, on the other hand, have become externally oriented, thus
enabling digital services proliferation and enhancement of customer experience. These changes
of organizational focus came along with disrupting the current business model, changing the
organizational culture and atfecting the entire business ecosystem (Ivan?i?, Vuksic, & Sprermic,
2019).
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OPTIMIZATION OF OPTIMAL ORDERING STRATEGY PRICING MODEL OF FUZZY
TOTAL COST IN DEGRADED MATERIALS

K.Kalaiarasi, Assistant Professor, Department of Mathematics, Cauvery College for women
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ABSTRACT

In the Paper we discuss optimal ordering strategy in inventory model with degenerate
material in Fuzzy with the help of ranking method. The minimization of total cost for a economic
production quantity (EOQ) inventory model. A inventory cost model is developed in this input
method. The optimal policy of the fuzzy production inventory model is determined using the
algorithm extension of a Kuhn-Tucker Method for solving inequality, in integration method the
fuzzy total cost in optimal strategy. A numerical example is used to show the best comparison
between the integration Fuzzy Models.

KEYWORDS: Fuzzy inventory, Total cost, Kuhn-Tucker Method, Deffuzzifying, Graded mean
integration.

INTRODUCTION

In 2007, the concept of Minimizing the Economic lot size of a three-stage supply chain are
introduced by C.J.Chung, H.M.Wee. In 1990, the concept of Economic ordering policies during
special discount periods for dynamic inventory problems are developed by S.K.Goyal. In Kalaiarasi
K., Sumathi M .Sabina begum M., [9] analyzed Optimization of fuzzy inventory model for
Economic Order Quantity using Lagragian method. In Kalaiarasi K., Sumathi M., And Daisy S., [10]
developed the Fuzzy Economic Order Quantity Inventory Model Using Lagrangian method.

In Section 2, represents graded mean integration and some arithmetic operations . In Section
3, inventory for crisp model and fuzzy model are presented. Numerical example is given to test the
proposed model and Sensitivity analysis has been made for different changes in the parameter values
in section 4, finally conclusion have been made in section 5.
THE FUZZY ARITHMETICAL OPERATIONS UNDER FUNCTION PRINCIPLE

Function principle is suggested to be as the fuzzy arithmetical operations by trapezoidal fuzzy

numbers. We define some fuzzy arithmetical operations under Function Principle as follows.

Suppose X = (X, X,,X3,X,) &Y =(y,,¥,, V3.V, ) are 2 trapezoidal fuzzy numbers.
Then

(1) The addition of X and ); is

)}GD Y = (X, + Y, X, + Y5, X3 + Y3, X, +Y,)

Where X;,X5,X3,X,,Y,, Y5, Y3, Y, are any real numbers.
2) The multiplication of 5( and )~’ is

X @Y = (2 2 2 Z)

Where 77 = {X, ¥, X2 Y2, X3 Y3, X4 Va4 }

T, ={x,Y,, %3, %3 Y2, X3 V3 }

Volume-27, No.1(VI) : 2021 17
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ABSTRACT

This research calculates the minimization of the cost for a steady Economic order quantity under the
fuzzy arithmetical operations of function. The fuzzy model is extended where the demand rate, fixed ordering
cost, holding cost are fuzzy pentagonal numbers. The optimal policy for the fuzzy manufacture inventory model is
determined using the algorithm of Kuhn-tucker method for solving inequality constraints and graded mean
integration for the fuzzy total cost. Thus, a numerical example is sloved to obtain for used to view the integration
models.

KEYWORDS: EOQ inventory, Total cost, Fuzzification, Defuzzification, Graded Mean Integration,
Pentagonal number.

1. INTRODUCTION

In 1965 the concept of fuzzy sets was introduced by Lofti A.Zadeh . In 1970 L.A Zadeh and R.E.Bellman
were introduced fuzzy set theory in decision making process. The Economic Order Quantity (EOQ) model was
developed by Ford W.Harris in 1913.Kalaiarasi[10] analyzed Optimization of fuzzy inventory model for
Economic order quantity using Lagragean method. Kalaiarasi[11] developed the Fuzzy Economic Order quantity
Inventory Model .

This Paper we calculates the minimization of the total cost. An inventory model considering holding cost,
ordering cost and total demand rate are all in terms of pentagonal fuzzy numbers. The arithmetic operations are
defined and applied the fuzzy total cost and an extension of the Kuhn Tucker method by using to solve inequality
constraints and to find optimal fuzzy Economic Order Quantity of each fuzzy inventory model. Graded mean
integration is used for defuzzifying the annual integrated total cost.The numerical example illustrates the solution
procedure demonstrating that the developed model.

2. THE FUZZY ARITHMETIC OPERATIONS UNDER FUNCTION PRINCIPLE

Function principle is introduced to be as the fuzzy arithmetic operations by pentagonal fuzzy numbers .we
define some arithmetic operations under function principle as follows:

Suppose P:(fl, Lo )& G:(gl,gz. 3, gs)are two trapezoidal fuzzy numbers.Then

(1) The Addition of F and G is
F G=(fi +g1. o+ 92/ +33.fi + 9

Where fi, f>, f3./4.91. G2, 393 and g, are any real numbers.

(2) The multiplication of Fand G is

Vol. 51, No.I(I) January — June 2021 68
ANVESAK
ISSN : 0378 — 4568 UGC Care Group 1 Journal

F ® G=(H,,H, H,,H,)
Where W= (f 91, /92, 393, 2 94)
Wi=(f2 92. > 93. 292, [292)
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Abstract— In this paper, we analyse and study at the class of some sets and also related their functions. Furthermore, some of their
equivalent conditions among them are analysed with the separation axioms.

Keywords— ms-feebly open, ms-feebly closed, ma-feebly interior, ms-feebly closure, me-feebly clopen, ma-feebly clopen-Ti and ma-feebly
clopen-T2.

[ INTRODUCTION

General topology is the main role of mathematical field. In 1963, Levine introduced at the concepts of semi open set and
semi-continuous. The semi open sets, preopen sets, @-open sets, f-open sets, b-open sets and §-open sets play an important role in
the research of generalization of continuity in topological spaces. By using these sets several authors introduced at the various
types of Non-continuous functions. Further the analogy in their definitions and properties suggests the need of formulating in the
setting of functions. In 1982 Tong., J investigated at the separation axioms and decomposition of continuity. In 1982, S.N
Maheswari and P.C. Jain defined and studied at the concepts of feebly open and feebly closed sets in topological spaces. In 2000,
the concepts of minimal structure (briefly my-structure) was introduced by V. Popa and T. Noiri. They introduced at the notions
of my-open sets and my-closed sets and characterize of those sets using my-closure and myoperators, respectively and also
obtained the definitions and characterizations of separation axioms by using the concept of minimal structure.

Il PRELIMINARIES
Definition 2.1: Let (X, 7) be a topological space. A subset A of X is said to be

1) a-open [8]if A  int (cl (int (A)))

2) Semi-open [5]if A < cl (int (A))

3) Preopen [8]if A € int (¢l (A))

4) b-open [2]if A < int (cl (A)) U cl (int (4))

5) [f-open [1] or semi-preopen if A € ¢l (int (¢l (A4)))
6) Feebly open if A Cs ¢l (int (A))

7) Feebly closed if int (¢l (A)) < A

The family of all @-open (resp., semi-open, preopen, b-open, f-open, feebly open, feebly closed) sets in (X, 1) is denoted by
a(X) (resp., SO(X), PO(X), BO(X), B(X), FO(X)).

Volume XIII, Issue IV, April /2021 Page No: 1241
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Abstract:

In this paper we define at the two operators at Cartesian complex in digital topology based on graph theory and also
investigate at the new classes of separation, connectedness and disconnectedness among the pixels with the topological
axioms in digital plane. The related theorems are proved based on these concepts.

Keywords — Cut point, pixels, interior operator, closure operator, separation, connectedness, disconnectedness,
3 sfe ok she o sfe ofe sfe e sfe sfe ske e sfe ofe she ke sfe sfe sk e sl sfe sk

L. INTRODUCTION

Digital topology is to study at the topological properties of
digital, image arrays. The Cartesian complex have the
collection of the pixel. In this case one can specify at the
pixels on the simple closed curves which states that simple
closed curves separate at the plane into two connected sets.
When a pixel is extended to be such a set of pixels possess
connectivity and is called a region. The use of digital
topological ideas to explore various aspects of graph theory. A
graph (resp., directed graph or digraph) (R.J. Wilson, 1996),
G=(V(G), E(G)) consists of a vertex set V(G) and an edge set
E(G) of unordered (resp., ordered) pairs of elements of V(G).
To avoid ambiguities, we assume that the vertex and edge sets
are disjoint. A subgraph (W.D. Wallis, 2007), of a graph G is

a graph, each of whose vertices belong to V(G) and each of

whose edges belong to E(G). A walk in which no vertex
appears more than once is called a path. For other notions or
notations in topology not defined here we follow closely (R.
Englking, 1989; S. Willard, 1970).

I, PRELIMINARIES

Definition 2.1{1]: A point x in X is called a cut point
(respectively endpoint) if X-{x} has two (one) components
(In the literature our cut-point is usually called a strong cut-
point, but here it turns out that these two notions coincide.)
The parts of X-[x) are its components if there are two, and X-
[x), @ if there is only one.

Definition 2.2[5]: A nonempty set S is called a locally finite
(LF) space if to each element ¢ of S certain subsets of S are
assigned as neighbourhoods of e and some of them are finite.

Definition 2.3 [5]: Axiom 1. For each space element ¢ of the
space S there are certain subsets containing e, which are
neighbourhoods of e. The intersection of two neighbourhoods
of eis again a neighbourhood of e. Since the space is locally
finite, there exists the smallest neighbourhood of e that is the
intersection  of all neighbourhoods of e. Thus, each
neighbourhood of ¢ contains its smallest neighbourhood. We
shall denote the smallest neighbourhood of e by SN(e).
Definition 2.4[5]: Axiom 2. There are space elements, which
have in their SN more than one element.

Definition 2.5[5]: If b € SN(a) or a € SN(b), then the
elements a and b are called incident to each other.

Definition 2.6[4]: A path is a sequence (p,/ 0<i <n), and p,
is adjacent to p,,,. In another way Let The a subset of the
space S. In another way [5] a sequence (ay, ay, ..., ), 8, € T,
i= 1, 2, .. ., ki in which each two subsequent elements are
incident to each other, is called an incidence path in T from a,
o a,.

Definition 2.7 [4): A set of pixels is said to be connected if
there is a path between any two pixels.

Remark 2.8[5]: In another way A subset T of the space S is
connected iff for any two elements of T there exists an
incidence path containing these two elements, which
completely lies in T

Definition 2.9 [5]: The topological boundary, also called the
frontier, of a non-empty subset T of the space S is the set of
all elements e of S, such that each neighbourhood of e
contains elements of both T and its complement S=T. It is
denoted by the frontier of T C S by Fr (T, S).
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Abstract— In this paper, we extend at the study of inter relationship of the mappings with separation axioms in minimal structure and
introduce my-feebly regular interior point, my-feebly exterior point and my—feebly regular frontier point with its related mappings based
on some new type of me-open sets,

Keywords— ms-feebly open, ms-feehly closed, ms-feebly interior, ms-feebly closure, ms-feebly clopen, ms-feebly clopen-Ti and ms-feebly
clopen-Tz.

I INTRODUCTION

General topology is the main role of mathematical field. In 1963, Levine introduced at the concepts of semi open set and
semi-continuous. The semi open sets, preopen sets, @-open sets, f-open sets, b-open sets and §-open sets play an important role in
the research of generalization of continuity in topological spaces. By using these sets several authors introduced at the various types
of Non-continuous functions. Further the analogy in their definitions and properties suggests the need of formulating in the setting
of functions. In 1982 Tong., J investigated at the separation axioms and decomposition of continuity. In 1982, S.N Maheswari and
P.C. Jain defined and studied at the concepts of feebly open and feebly closed sets in topological spaces. In 2000, the concepts of
minimal structure (briefly my-structure) was introduced by V. Popa and T. Noiri. They introduced at the notions of my-open sets
and my-closed sets and characterize of those sets using my-closure and myoperators, respectively and also obtained the definitions
and characterizations of separation axioms by using the concept of minimal structure.

Il PRELIMINARIES
Definition 2.1: Let (X, 1) be a topological space. A subset A of X is said to be

1) a-open [9]if A C int (cl (int (A)))

2) Semi-open [6]if A € ¢l (int (A))

3) Preopen [9]if A c int (cl (A))

4) b-open [2]if A < int (c] (A)) U ¢l (int (A))

5) p-open |1] or semi-preopen if A € cl (int (cl (4)))
6) Feebly open [7]if A Cs ¢l (int (A))

7) Feebly closed [7] if int (cl (A)) < A

The family of all a-open (resp., semi-open, preopen, b-open, f-open, feebly open, feebly closed) sets in (X, 7) is denoted by
a(X) (resp., SO(X), PO(X),BO(X), B(X), FO(X)).
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Abstract- In this paper the continuous functions based on frontier and also smallest neighborhood system is
defined among the pixels at the product digital topology with the axioms Cy, C;, Cy in the cartesian complex and
also generalized at these concepts, related theorems are proved.

Keywords-cut point, classical axioms of the topological space, incidence, path, opponent, frontier, locally finite
space, smallest neighbourhood, interior, closure.

1. Introduction

Digital topology is to study at the topological properties of digital image arrays. These properties on cathode ray
tubes are virtually important in a wide range of diverse applications, including computer graphics, computer
tomography, pattern analysis and robotic design. A topological framework contains many pixels or 2-cell. A
digital picture can be stored at them. These framework settings are in some of the devices for the focus purpose.
In this case one can specify at the pixels on the simple closed curves which states that a simple closed curve
separates at the plane into two connected sets.  When a pixel is extended to be such a set of pixels possess
connectivity and is called a region.

2. Preliminaries

Definition 2.1[2]: A point x in X is called a cut point (respectively endpoint) if X-{x] has two (one) components.
(In the literature our cut-point is usually called a strong cut-point, but here it turns out that these two notions
coincide.) The parts of X-{x] are its components if there are two, and X-{x}, ¢ if there is only one.

Definition 2.2(5]: A nonempty set S is called a locally finite (LF) space if to each element ¢ of S certain subsets
of S are assigned as neighborhoods of ¢ and some of them are finite.

Definition 2.3 [5]: Axiom 1. For each space element e of the space S there are certain subsets containing e, which
are neighborhoods of e. The intersection of two neighborhoods of e is again a neighborhood of e. Since the space
is locally finite, there exists the smallest neighborhood of e that is the intersection of all neighborhoods of e. Thus,
each neighborhood of ¢ contains its smallest neighborhood. We shall denote the smallest neighborhood of e by
SN(e).

Definition 2.4[5]: Axiom 2. There are space elements, which have in their SN more than one element.
Definition 2.5[5): If b € SN(a) or a € SN(b), then the elements a and b are called incident to each other.
Definition 2.6[4]: A path is a sequence (p;/ 0<i <n), and p; is adjacent to p;.;. In another way Let T be a subset
of the space S. In another way [4] a sequence (a, a2, ..., a), &, €T, 1=1,2,. .., ki in which each two subsequent
clements are incident to each other, is called an incidence path in T from a; to a.

Definition 2.7 [4]: A set of pixels is said to be connected if there is a path between any two pixels.

Remark 2.8[5]: In another way A subset T of the space S is connected iff for any two elements of T there exists
an incidence path containing these two elements, which completely lies in T

Definition 2.9 [5]: The topological boundary, also called the frontier, of a non-empty subset T of the space S is
the set of all elements e of S, such that each neighborhood of e contains elements of both T and its complement
S-T. Itis denoted by the frontier of T S by Fr (T, S).

Definition 2.10[5]: A subset O < § is called open in S if it contains no elements of its frontier Fr (0, S). A
subset C 8 is called closed in S if it contains all elements of Fr (C, S).

Definition 2.11[5]: The neighbourhood relation N is a binary relation in the set of the elements of the space S.
The ordered pair (a, b) is in N iff a € SN(b). We also write aNb for (a, b) in N.
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ABSTRACT

lin i paper, we discuss minimeeation of suluplicatve libeling o some famaliss of Geaple. A

Pusotzon T is called a imstimization of moksplecaive labeling of 4 graph G with g edges, i1 is 4 bijecEve
Fustotaon o the vemaces of G e e e (L2, Pl sach et when cach adipe 0¥ & adigsal he
labeed v Flad® fvd=miny o], Fiwl]. then e resuling alge kibels e disinel mmbers. 'We

invesligaied some familics of graphs such as slingshon, sler, slelowope, spoclales which admies
mininaealion of smhipheative labding

EEYVWOIRDS: Graph lebelmg, Mulipbeanive graph kibeling, Ciraceful kibeling,
10 INTRAOHFL TN

The field of malkermalics plags & very sSpetal sole s Gffeem Gelk of Ssiesnce and
Engincering, (ae of the mosl issposian] areas in malhematics is graph theory. In graph iheosy, one of he
main comcepls is praph kiehog. A graph can be labelod or salabelal Labeled praph ae usel o
idealifeation. Labelsg can be used osl aaly o idenlily werlices o alges, bl alio o igaaly sose
adiditiona) propetics depemling on g paticale lebelmg. Graph labeling is an scignsseal of imsgsr, 1o
ik veraees o ed e suliect 10 sme coflain combiliom

All graphs = this paper e GEile and usdisoel The symbols VG and E (6 denstes the
weriex ael and edge st of o gragh . A dyrame: suvey on graph labeling o segularly updsted by Gallzan
[ ] and it is pulished by Elecioosic joirmal of comBinalones. Sose Baic concepiy are laken Mnoss Frank
Haraey [4) Shalini and Paul Dsyebesan [7) imrodessd de coscepl of mininaesion of suliplicaive

labckmi. Ba this paper. we mvesligalal some Tesiles of graphs such ai dlingshol, ser, sleliowcope

speciacles which admees minmaenion of mukipbeative labeling
Defimiiom 1.1

Let Gio= (% 405}, E (G e a graph. A graph G o sasl o/be ssigimizaiesn of maloplicative labeling if dhee
exizls a Bijective Memetion [ o Wili) :l||."'_.=.......|:l|:-||.h.|| e, when each edge Wv is asgned he

L] (v Flad® fivi—mind foul, Fiv]] . then the seulling edge labels e Sais nusibes

DreAliitsom 1.2

A praph O is sadd wobe stigimizason of sulliplicetve graph il in slmits o rsimizesen of oaliplicesve
labedzig.

L1 Main Kesiles

Theewrem LI

The Slinjgzhot Shet, = o ssininmealion of ssdupleaive gaph.
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I this pager, we docies munmizsgiod of mulkgplicative leheling for seme special Craphs. A
fiorectiom e callnd o minsseearion of sultpleanive lebelmg of o graph G with g edipss, iF Tis @ bijecive

Trection Trem the vertiees of G we e s 1,23 Pl such thal witea cach odge v 6 astigned e
label fian) = Filep® F{w]=mnf el Pvi] , then the eesuling edge libels ae donser mambers. We

invesigaiad somse special graphs sech as Ladder, The Shnine, Wadow which admils sisimizaien of
rrnaluiplicasre kbl ing

EEYWINRDM: Cirsgh labslingg, Maliplicatree graph labeling, Ceacefil labsling
L1 INTRONNCTIGN

The Mlekl of mathemaics plays a very imponesl fole B Gffesem Gelds of Science and
Enginacrisg. O of the mist sspaorisal seei (8 mathematics o graph theory. 18 graph theory, one of S
muin cofncepls 5 graph labeling. A& graph cin Be lebeled of wlebeled Labeled graph are wsed o
ienmificanesn. Labeling cin be used not only o alisnfy velics of edges, bul dlso W sigrify somes
sddmcnal propemiss dependsg on the pamecular libeling, Cesph labelisg 5 68 esgnment of imeger, o
i1 werliciss oF ediges Suhject [ o e condilions

All graphs in S paper ane finee and sndeected. The symbels YV 0 and E () densies the
veren sol ol edge et of & graph G, A dynamic sureey of groph lebeling is regularly updsted by Ciallan
|3) arsdl i s pubdebed by Electrons jourmal of combemeteres Some Bacie eosospis ane laken Moss Faank

Himary [4]. Shalmi ssd Paul Dhavabans %] seodueed the concept of sisimization of sseliplicatne
labeling. b this popes, we invesligaizd some Snbes of graphs soch o Ladder, The Shrme, Window
which adssin minsizaios of malvgplicaive kibeling

Dielhition 1.1

Lt G = W (i, E (Ca)h be o gragh. A gragh (b5 said we be minssizaion of mulgdicative labsing if thene
sabimy & hapeetive Tumomaa | WG s L2 3, plmech than, when cieh alge uy 8 aiigmod Be

label flan) = Pl p® F{w]=munffep, v)] , Ses the resaling alge lebeds are denmsc] sumbers
Defmition 1.2

A graph Ci i3 said w0 be minssization of multgdicative graph i 0 almis o msim izt of elnplictme
labelinig

2.1 Mais Healis
Thsareim X1

The graph Ladider La is o poross ot s o ioasltplicative grapls
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Abstract-- The primary intention of the paper is to generalize the Intuitionistic Fuzzy Set types that isnh type
Intuitionistic Fuzzy Set (IFNT) along with new formula to evaluate the degree of uncertainty and also to define the basic
operations and modal operators namely Necessity and Possibility operators over IFNT and to demonstrate the relation
between the modal operators.

Keywords-- Fuzzy Set (F), Intuitionistic Fuzzy Set (IF), Intuitionistic Fuzzy Set of Second Type (IFST), Intuitionistic
Fuzzy Set of Third Type (IFTT), n" Type Intuitionistic Fuzzy Set (IFNT).

1. INTRODUCTION

The concept of Modern Set Theory, the fundamental for the whole Mathematics was first formulated by George
Cantor. A trouble associated with the concept of a set is uncertainty. Because, Mathematics needs its entire notions
to be perfect. For a long while this vagueness has been a problem. Recently, it became a critical issue in the field of
artificial intelligence. Finally to end this crucial issue (criteria) various concepts were suggested.

One among the suggested concepts was Fuzzy Sets. Lofti Zadeh developed the concept of Fuzzy Set Theory in
1965, in that concept Fuzzy Sets [6] are the collection of objects which has graded membership. Fuzzy sets offers
many solution to uncertainties in the area of computer programming, engineering and artificial intelligence. In Fuzzy
Set, Membership function replaced the characteristic function in crisp set that take members (elements) from a
universe of discourse X to form image in closed interval [0, 1]. In 1983, the idea of Intuitionistic Fuzzy Set (IF) was
proposed by Krassimir. T. Atanassov which involves degree of non-membership in addition to the degree of
membership of the Fuzzy set. IF reflect better the aspects human behavior.

Following the definition of IF, the extensions of IF namely, IF of second type (IFST) was introduced by Krassimir.
T. Atanassov [1]. Syed Siddique Begum and R. Srinivasan introduced the concept of IF of third type (IFTT). In this
paper, the IFS types are generalized as n‘* Type Intuitionistic Fuzzy Set (IFNT) accompanied by new formula to
calculate the degree of uncertainty (non-determinacy). The basic operators and modal operators over IFNT are
discussed.

In section 2, the vital definitions of Intuitionistic Fuzzy Sets and their extensions are defined. In the next section,
the basic operations like union, intersection, subset and complement on IFNT are presented and also the modal
operators namely necessity and possibility operators on IFNT are defined. In section 4, the relations between the
modal operators are proposed. Finally, few more applications of IFNT in real world are recommended.
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Abstract
The present study explores two distinet kinds of neutrosophic numbers to solve a

neutrosophic control of inventory issue with an immediate return for defective items:
triangular neutrosophic values and trapezoidal neutrosophic values. The triangular and
trapezoidal neutrosophic figures represent the neutrosophic perfect rate{ NPR), neutrosophic
demand rates(NDR), and neutrosophic cost of purchase(NCP), respectively. To determine
the ideal order quantity (100} in neutrosophic terms, the median rule is applied. The i1dea
for a model 1s presented with an example of Python analysis.

Keywords: Demand, Inventory Model, Fuzzy set, Neutrosophic, Defuzzification, Python.

1. Introduction
L. Zadeh (1965) was the first to present the idea of fuzzy sets. Since that time, numerous
applications involving uncertainty have made extensive use of fuzzy sets and fuzzy logic.
However, it has been shown that there are still some instances that fuzzy sets cannot account
for, hence the interval-valued (Iv) fuzzy sets(F5) (Zadeh, 1975) was proposed to account for
those circumstances. While fuzzy set theory 1s particularly effective at handling uncertainties
resulting from the ambiguity or partial belongingness of an element in a set, it 1s unable to
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Absiract

Exploning the intricate network of food resource distribution, especially in the Indian context, this
rescarch delves into the multifaceted challenges stemming from poverty and food insecurity. It offers a
comprehensive analysis that includes historical perspectives, socio-cconomic conditions, government policics,
and their impact on vulnerable communities. Using innovative methods such as fuzrzey logic-based maodels,
Lagrangian optimization, and the Graded Mean Integration {GMI) representation technique, the study provides
a systernatic approach to allocate resources effectively in food distribution inventory management. By emploving
the Julia programming language to define and illustrate data for three distinct regions, the research sheds light
on critical factors like food poverty levels, budget constraints, demand, supply, inventory, and resource
allocation. Additionally, the use of Python librances for visual representation enhances our understanding of these
crucial parameters. Ultimately, this research contributes o the ongoing effort to establish a more equitable and
sustainable food distribution system, ensuring access to nuiritious food for all individuals, thereby fostening both
individual well-being and national prosperity.

Keywards: Food Resource Allocation, Furzy Logic Modelling, Lagrangian Optimization, Graded Mean
Integration, Data Visualization, India’s Food Dastribution System.

LINTRODUCTION

India, with s vast and diverse population, presents a tapesiry of stark contrasts. While it stands as a
nation with a thrving economy and a burgeoning middle class, it also grapples with deeply entrenched issues of
powerty and food insecurity. The allocation of food resources in India has long been a topic of concern and heated
debate, as millions of its citizens continue to grapple with inadequate access to nuintious meals. This multifaceted
challenge transcemds mere economic dimensions; it is intrcately interwoven with social, cultural, and political
factors. The dispanty in food resource allocation reverberates across the nation, impacting the health, well-being,
and potential of a significant portion of the Indian population. This discourse endeavours to dissect the
multifaceted dimensions of poverty in food resowrce allocation within India_ It takes a historical perspective to

3814
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An Analysis on the Ternary Quadratic
Diophantine Equation r* + t* = 10w’

G. Janaki " and S. Shanmuga Priva **

DOd: 10.9734bp mono M T8-31-967488-3-8CHI

Abstract

In this work, our man focus 8 on iracing all the non-zero, nfiniiely many nbegral
solutions 1o the ternary quadratic equation » + © = 10w, OF these solutions, some
dazzling patberns ane shown,

Kevwands: Diophartine egquation; irtegral solutions; lernary quadranic equation with
thige urkHOWTLS.

1.1 Introduction

Mathemanies, which conveys knowledge of numbers, siructures, formulas, and shapes,
15 the common language of the wordd. Number theory, a subfield of pure
mathematics, stadies miegers and ntegral valued functions. Dhophantine equations
are polynomial equations wath at least two unknowns and only integer solutwns.
The title “Dhophantine™ relates o Diophantes o Alexandeia a thind-century
Hellenistic mathematician who investigated these equations and was one of the first
o bring symbolizm to algebra. [3.4, 9, 11] provades knowledge about number theory.
In [&], the author has analyzed a guadraie Diophantime equaten. In [1,2,5,7,5.10],
temary cubic equations are discussed. More interesting facts on quadratic Diophantine
equations can be found m [12-15]. In this work, & bomogeneous femary quadratic
equation with three unknowns ¢ + © = 10w” is taken in order to find few interesting
mntegral soluiens,

1.1.1 Notations

Tior= N4l —3) = Decagonal number of rank [

+  fonmy = M -1 = Gnomonic number of rank [
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On the Ternion Cubical Diophantine Equation
S +m°)— 6(mwd) + B(m +m) +16=370p"

P. Saranya ™", G. Janald * and K. Peorani ™'

Dol 109734 bpi'meomn#7E-B 1 -56T268-3-8CH2

Abstract

Tha thivd arder Cobic Dicphantne equation S’ + -1_&:‘“#_5{”_"]_[6-3?“‘5\ i
amahyzed foo infindtly epormous oueber of nop-pero integer solnbons. Alse, somse
fascimating melatinns among the solntions are sxhibimd .

Keywaords: Diophamime equanton; cwbic equaron; oneger solufons; fermary cubas;
I CTSSTSITC A b

2.1 Introduction

Diiophanting squations 2m squations conteining ooly mon, prodocts and powers whers
all comstants are imteger: and the omly solwibon of inderest i an infeger. For commple:

.1:'!+|'|'1 __p1' . X Y. p e immpers. It i named afer the 3™ cemmry Gresk

Mathep=atician Diophantni of Alexamdria; thewe cguaticzs wwe Bt solved
sysdematically by Hindu Mathepaticians beginning with Aryabhata.

Diiophenting squations. fall e thres clacses: unsobvabla, fmitely solvable and Wmfinimly
solvable. For sxampls, the equation GX—0) =20 has ne soltions, bat the sguation
G — By = 30 which is divided by 3 vields 2x—3y = 10 with fizdtely many solntions.
For exampls, ¥ = 30, ¥ =10 is the solution, and ¥ = W +37, p=10+2F in 't is 2
oog paremetsr faply of sclation, where t s 2n arbdtzary.

The congreence method provides a conveniest fool for debermining the mumber of
sofwtions to Diiophestine equations. Cobic cquations are diverse in narers. For moms

inforration and nodarstanding of Dlicphenting I.".'pl- equation [1-B] ke been stadied. For
noo-trivial infugral sohiboms of the twomary cubic Diophanting equaton [8-10] ame

* W] & Rereorch Department of Mothrmation, Carmry College for Fomm (duwineoman), Trochiropealll
.rﬂl'.'ﬁi:hi:l i
Anmiwo Profemon
! dnariaw Profosar:
¥ o] St
Carrepsdng oasor: Bl aramop sk Seanercolinge.sc n:
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Chapter 4

Print IEBN: 078-E1-967488-3-8, cBook ISEMN: 978-81-0467438-5-2

Elucidation of the Transcendence Equation
i+7 k- + U +m? =R 2 41

P.Saranva ™, G. Janaki * and M. Shri Padmapriva *'

DOL: 10.92734bpimenn ¥ TE-B1-56T4688-3-3.CE14

Abstract

W make an effort and elucidate the intesral solofons of the taoscendental equation
j+,‘|[j1 +k" -k +4I +m® =1’ (2™ +1) wndor muitipls pasems wik
cartain nuesenical exarplas.

Keywords: Tronscendenin: equatton; mieger solufions.

4.1 Introduction

A tramscendental eqeation is one with the tanscendental fanctioms of the wanables that
nesed to be mesolved These equations am sobved sasily motl the variables are romghly
know=n. Mumverous equations in which the variables appear to provide an argament for
only elementary solnbons 2me used to sobve tanscendontal fenctioms.

We Dequently label a fanction 2s tanscendsnial when an apalytical fimcticn cazmot b
scived by 2 pelynopdal eqeation. It cannet be formealaied in terms of 3 finiw seqaeencs of
addition, smitiplicatics, and oot sxtacton opemations in peare pathematics.

The welldimown tanscendental Sonctons inclede the loganthmic, orpozeztial
trigonomsetric, bvperbolic, and fmeerse of all of the aforcmentioned [13-1%]. Somwe
unexpecied Tanwsodsntz] fuoctons aw mcluded togwther with specific foncticms of
amahyuiz lies alliptic, reta 2nd gamma.

[1-2] has besn recommwnaded for fondamental notions and concepts in oumber theory. For

fendamental theories and concept: regarding mumber theory, [3-7] has bean azalyzed.
Trnscendental equation-relyted ideas and problenys were: collecied in [B-1Z].

T & Rereorch Deporemeny f bicthenatics, Corwry College for Fomm plutmomon), Traceroopaili
Tl Mz, India .
" Aotreon Profansor;

F drsonae Frofioor,
T Srsderei;

Sarreponding anthor: Sl sramep moks Gemnenscolloge o n:
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Intrinsic Solutions of the Pell Equation »2 _ 532 < of

5. Vidhya ™", G. Janaki ™ and B. Amala '

DOT: 10.9734bpi monnSTE-B1 -867468-3-8.CH3

Abstract

Wa ssarch for 2 nopn-ivial integer sclutons to the sguaton x = 5.1-': +E|"._- teN.

whars i) t = 2k*1, i) t = 2k forall K S N, Additicnally the recurrsnce mlation for the
sobwitons are alse discovered.

Keywards: Pell equanon; Diophatine equarian; IRicer sodufons.

3.1 Introduction

The Pall eguation x* —ah."l = lis ome of the oldest equaticn in mathematics and i is
fomdameontal to the smdy of gmdmat: Diophantme equations [3-15]. They shonld be
probably called Farmmat's sgmtens, since it was Fermat who Snt investigated the
proparties of non-trivial salitbons of many importet sech equations [1-4].

In thits paper, we ssarch for a pom-tivial infuger sobotions o the sguation
=53 +9 . teN, wham = %1 i) r=2% frall KN, Tme
mecurrencs ralaton for the woiitions arg alio obouingd.

3.2 Method of Analyvsis

Comsider the egaation
=5yt 40 (1
Case 1:

Hit=2%k+] wharmk=0 012, ..

* P amd Rerearch [eporsmand of Mothrmstes, Comvery College for Womm (dsioncmeny), Afilicied o
Rigzradhiaon Pererar, Trdne - /8, ndda

77 g Profasor;

! Arsocan Frofooor;

P S

arreposding aathor: E-nails vidfra sain Geanan, i
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Some Non-Extendable Special Diophantine Triples
Involving Nonagonal Pyramidal Numbers

5. Vidhya *™, G. Janaki ** and T. Golila *'

DOL: 10.9734bpi'meno S TE-BL -5 T488-3-8/CE19

Abstract

In this chaptes, we discover the special Dliophesting tiples for the sonagonal pyrapsidal
number with distinct manks. The chapter mainly focuses on building thres separats
pobypopsials with imdeper cosfficients (p. g, r) such a the muitiple of any two
componeats of the snwomble increased to thedr total and proleaged by 2 non-zmll indeger
{or a polynomial with mtegral cowiSicients) is a perfect squars. In additiom, the miple is
oot sxtended tv 3 quadraple is azalyzed. It is conchaded that, we can saploms for soms
other Special Dicphantine tiples for higher order Pyramidal pembers with equivalent
Stting propestiss.

Keywards: Spectn Diopharsane griples; prramdal nembers; polimonuels; Fell equenon:
Special Do Qeadragde.

2.1 Introduction

A Dicphanting squation is an indeterminate polynozaial sgmten that allows the varables
te be infepars caoly [1-7]. Dicphapiing problezs bave fwer sguations than uo- known
varishlos and inveobmw fnding integers that work comectly for all eguatioms [16].

i ime Anabysis is the mathematical stedy of Ddophanting Problems., which was
initiated by Dicophantes in third cemtery. A set “F° of m distinct positive integem
iPyP Pet is claimed to have own the proparty Din) if the omitipls of any two
components of the sosamble is increased by thedr fotal and improved by & mom-ers
integer o, is a parfect square for all o slements. Such set P s called Diophanting m-uples
of sire m The word Diophenting refers to the Hellenistic mathematician of the 3rd
century, Diophantus of Alexandria, who made a stedy of sech equations and was coe of
the frst mathematicians to mirodecs symbolivm imte algebm [§-15). The mathematical
stady of Dicphanting problems Drophanms mitiated is zow called DHophasting analysis
[146]. The sxtemsion probles of Diophanting quadreples with the propscty D (o) for aoy

T A3 amd Research Deporiment of Micthrsodcn, Convery College jor Womem (daionomony), 4 o
Fzradhudavon danvernrs, Troin - 0F, nohe
" Atz Profoor,
Arsonae froewor,
Pl Sauden:
Carreparsding aathor: E-mals viadina marfo Qe =
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Special Dio 3-Toaples Imnvolving Orocrazonal
Pryramidal ™Numibrers

C. Saramnyam T, G Janaki ™ and R, Jammo

DOI: 109734 pi mono S TE-EL-SETSESE-3-SSCEIE

Ab=stract

This chapter tries to build special Dio S-toples that satisS the property that the poodnct of
suboacted

2=y tare of the miple’s mambess by & Doo-Tero intemer o a polymocaial mEth
infemer coefScients is a perfect sguare The special Do I-tmaples Soos octagooal
Pyramidal o ars of Sows ranks are alno prewsated iz each of the thres parts
with the relevast Seatures.

Cewearatss  Trgoiles, Dol el dal oo Femapders  octagomael | ekt

o
. Sor e - T SRR S

5.1 Imtrodumctiomn

Mumites theory iz Sascimating oo the gromoads thas it boas swmch s largs —ombar of opss
problaos s that ce-soms accessdbbe fromm the omtside. OF o e, cp=o probleeas in oumabear

opan for = reasom spdita bedng sirsmle, havce an incredibhy xich
stcrmre mhich mee ombyr mndarztand po a limized deg=es. In the codd
maade =2m ixapescans: sh im the soudy of DHopkan: equarions [1-—5. LE]
Thea wmoxd - rmfars to tha ] pra=ms of
who developed the =sa of symbols in vasrmable-beced mask = inaas: bed malabed
izroes in the ~ Tha subject of tha occ—mance of Do mEiples and druplaz

writh the propecty Do) Sor any integesr 0 as wall a: for angy Hneas polyooodal in bas
stadied by omoerous matheocsaticians [$-8]. In this case. [#-1&] provides a fall smdy of
the manyw challenmes om CHophanting triples. Tripls segoences with a balf comspasdics
e exarmimed in [1T]-

Cmr = h For Do iples molizing cctaponal prramidal omeebect was procosed
by these fndings: This smdy mies o boild special Do F-taples thar sans:f:,—m:pmp-u:qr
tiar the prodoot of any taes of the miple s mwesnbers seboacted by 3 noo-Tero integer o =

Polymarial meith e CoedSiciants 1 = e fect sgomm. The wecial Dhic S-emlae S
octapnnal pyramida]l memkars of Taricss sank: are alie precemied in each of the three
Pparts along writh the malevans Seatres.

AT Bk e o Ay, ey College for o 8 am oo, oot

=1 e e ra e S o morrroore ek S g o e

MS.M.MADHUMI

Chraprer 5
Priot ISBN: 2T7T8-S1-967458-3-8. «Book ISEMN- S 78-51-S5 725855

Some Non-Exrtendable Special Do 3-Tuoaples
Imvolvims Heptagcomnal Pyramidal ™Wumbers

O Saramym T L 1. JTanabtd ™ and PO oChdtra <7

DOI: 109734 pa mono/ T E-BE1-SE7TSES-3-8CEIS

Abstract

Im this chapter, we ook for three pasticalar poelynomials whith immeger coefScisats be smch

Ppolymomdals e T r— =) = perfect sgEmaTe. == adm= ac
l.-cmsl:ruc'lm.E: spoecial dio 3-toples whmﬂ:.ﬂ-pmoﬂn.ctol:‘m tw\c-mnlzll:—u—a'sol:'ﬂ:s 'u::pl.ﬂ-'-.—.rﬂ:.
Sicm of = imromar or = polimosmi=l muth =

m..—-quu-a.pucpun

Kemreorade: Speciel oo S-regoles; bereaperal pecmesdod noerebers aitoyferresiree traeless
frapder: e et sgueaEre.s e adal e B

S.1 Imtroduction

Tricpha=tizne Analysis iz the mathomatical stedy of Diophantine Problems. which @as

indtiaved by Ddophantns in third centeoy [15]. 4 Dieophaneis B a e —
P — sory where onlby the inteses soluticems ans comsdder ar &

for. typacally writh Tars o msers =mkoomms [1—4]. The tecmm ~Diophantine™ ralabes to the
Crealk 31 ras of Alexancdris e, in the third ceoarusy, pdoonasered e

dnsrodnction of s'n.:m'bc-llsm o variahle-Saced marhesmaatics and stadisd l.'nlarln-:'l problecos .

1.1:.- probles of the cccarmence of Dio triples and geadraples wbith the properr Ein) Hoa
- integmr = as wull as Soo any lissar polyooosial in e owas i by = o =
[F-5]. En thiz pessicnlar sitseticn | coe msas tmres b [P— L] Sorc oo tcocmais

e
special dic I-tuples whese the ]:l:\cd.'un of amy two members of tha wHpls writh the
submracSon of a oom-Tero SobeEer oo imd et & (= ===t e satieiSes Chee

=D e St e m— o Al ey, e okl e W (o ar—ce s, T b e ey

T e e o Sl e e b S e e
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Non-Extendability of Special Diophantine Triples
Involving Octagonal Numbers

R. Radha ™, G. Janaki “ and M. Madhumika **

DO1: 109734 bpumona D TE-8 1 -6 T4ER-3-R/CHT

Abstract

W search for three distinct polynomials with mteger coefficients such that the product of
any two numbers of the set subtracted with their sum increased by a non-zero mlsger 15 a
perfect sguans.

Keywords! Triples;  Diophating triples; Dio 3-iples; spectal Diophantine  triphes
Detagonal mrmiber,

7.1 Introduction

The Flrl.ll:ll.l.'nl of |J|.'1.'l:]|.'l|:li.11.E the set with PropeErTy that the |_:|ru13ur[ of any [wo distinet
element of the set 5 increased by n s a perfect square such sets were discovensd by
Dhophantus, The set of m posilive miegers 15 known as a Diophanting m—tuples if 5 an
sdeal square for all 1 < £ ] < m. Vanous hypothesis of this issue were condidersd
sance amcient ranty, for example by including o proper whole number o rather than 1,
looking kih control rather than squanes are consadering the powers over spaces other than
£ or ). Vanous mathematicians consuder the issue of the presence of Diophantine
quadruples with the propertyDyng for any selfassured number n and furthermone for any
direct polynomials in o

Notation

Octagonal Number of rank n= 30" — 2n

Definition:

A set of three distinet polynormials with integer coefficient (&, a,, @, ) s said to be a

special deophantine triples with the property Din) if g, * a, — I'l.ﬁl +a, }+ niEa

perfect square, forall 1 £ < | £ 3 where n may be non-2ero integer.
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Abstract

We search for three different polynomsmals wath integer that produce a perfect square
when any two numbers from the set are added together and then their sum 15 subtracted
by an mteger other than zero.

Keywords: Triples; Diophantine triples; Dio 3- mples,; octagonal number

6.1 Introduction

The area of mathematics that deals wath the study of numbers for their own sake 15 known
as the theory of numbers. For this reason, number theory, which has been stndied for
more than four thowsand years, has typically been regarded as pure mathematics. A
Diophantine m-tuple 15 a set of m positive integers with the attrtbute D(n). Even though
the Diophantine m-tuple problem is a relatively old one, numerous authors have been
tackling it using various methods. Diophantine triples considering a recurrence relation in
the terms of a special sequence. Many mathematicans considered the problem of the
existence of Diophantine triples and with the property D(n) for any arbitrary integer n and
also for any linear polynommals n.

Notation:

2
Ociagonal Number of rank n = 3 — 2n
Definition:

A set of three distinct polynomuals with integer coefficient (al “ @Gy ) 15 saud o be a

Diophantine triples with the property Dyn) if

Student research publication in participative learning environments offers a range of benefits,
including validation of student work, professional development, deepened understanding of
the subject matter, critical thinking and communication skills, peer review experience,
contribution to knowledge, enhanced academic profile, networking opportunities, and a

sense of achievement.
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