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Abstract. In our Previous paper [6) w

Sity. Sn- Ganganagar. India

permits unrestricted use, distnbutian, 5 I work is pruseriv ¢ited
K is prooeriy ¢

¢ constructed some zero ser {1, 37 < 1,3 + 1} and (1.3™ 4+ 1,33 4 1)
and proved that these setrepresented the zeros of i

plc crror Comecling code 1n non binary case. In this work, we
proposed the

sufficient condition for (e cxistence of zero set {1,304 1, 3% 4 1} of Non binary triple —error-
correcting code having ged (Ln) =1.
Keywords: BCH codes: zero set and triple error correcting code.
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I Introduction

BCH codes arc the generalization of the most famous code for singlc error correcting known as

Hamming codes. BCH code are powerful because they have simultancously reasonably high

rates and reasonably good error correcting abilities. BCH codes have a very nice algebraic
characterization and they permit efficient shifi register encoding, However, their importance is
due almost wholly to indeed that these codes have very effective decoding algorithm,

BCH codes can be represented by its zeros. The well-known zero set for the triple error
correcting BCH code in binary case is{1,3,5)}. Kasami [1] cave an idea that Binary BCH Jike
code can be represented by distinct zero set than the existing one. The zero set of binary BCH
like code proposed by Kasami is (2'+1,230 49,25t ¢ 1}.Later Bracken and Helleseth (4]
proposed some other zero set {1,2% + 1,22k 4 1}and {1,2% + 1,23 + 1) 4nd proved that

these zero set also represented BCH like triple error correcting codes. Further added Vinocha and

"Corresponding author 7

Received August 3. 2016 M s

1204

P

-

-'.J'.‘.J‘-:" o '

(apurthala- 144603 Po +

Scanned with CamScanner

g5



International Jowrnal of Quantum Information .
Val. 15, No. 1 (2017) 1750008 (12 pages) World Scientific )

www worldscientific com

¢ World Scientitic Publishing Company
DOL: 101142502197 1991 7H000%3

Construction of new quantium MDS cades darived
from constacyclic codes

ot

Divya Tanejn™ ™ Manish Gupta®, Rujesh Narala® and Jaskacan Bhnllar®

“Yadavindra College of Engineering,
Punjabr University Gura Kashi Campus,
Talwandi Saho, Pugab, hidia

'"Researeh senolar LK.G. Panjaly Tevlinical Universily,
Kapurthala, Paunjab. India
“Baba Farid College of Engincering 4 Technology Bathinda,
Punjah, hdia

SDepartment of Mathemaltical Sciences,
L.K.G. Punjub Technical University, Jalandhar, Punjab, India

Walout Institute of Management and Information Technology,
Mulout. Punjab, India

Ydtaneja25tiyahoo.co.in

Received & January 2016
Revised 22 Augnst 2016
Accepted 29 Novewber 2016
Published 29 December 2016

Obtaining quantum maximum distance separable (MDS) codes from dual containing classical
constzcyclic codes using Hermitian construction have paved a path to undertake the challenges
related to such constructions. Using the same technique, some new parameters of quantium MDS
codes have been constructed here. One set of parameters obtained in this paper has achieved
much larger distance than work done carlier. The remaining constructed parameters of quantum
MDS codes have large minimum distance and were not explored vet.

Keyrords: Singleton bound; Hermitian construction: BCH bound; quantum MDS codes; dual
contzining constacyclic codes.

1. Introduction

Quantum error correcting codes have greatly flourished since the formation of the
correlation between classical and quantum codes.'**7 This has led to the con-
struction of both binary and nonbinary linear quantum error correcting codes from
classical linear codes which are self-orthogonal with respect to certain inner product.
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Abstract

Demand of OCR (Optical Character Recognition) based frameworks have expanded
definitely because of thelr noteworthy focal  points into continuous — applications.
Segmemation assumes a significant job in optical character recognition of 1ypewrilten
Gurmukhi seript. Segmentation of typewriiten documents fs a challenging task due to the
presence of skewness, overlapping, and degraded characters. Improper segmentation can
hampor accuracy of character recognition. In this paper, we are proposed a new
technique for lime segmentation by modifying A-star algorithm and combining it with
strip-hased projection. Characier segmentation technique is also proposed on the hasis of
horizontal and vertical projections combining with the aspect ratio of characters. We
have accomplished accuracy of 94.28% and 99.78% with pixel count Sfor line
segmentation and 93.70% for character segmentation.

Reypwards: OCR, Tvpewritten. Line segmentation. Characier segmentation, Strip based
projection

Introduction

OCR is one of the recent advancements in technology that has tremendously improved the
hardware systems and decreased the cost of hardware implementation. Electronic means,
adopt hardware-based syvstems tor distribution and storage of data. In order to store the
data. virtual and hardware-based systems have been developed which are used for storing
various type of data such muitimedia. documents, ete. {1].

Opticai character recognition is recognition of the printed. handwritten or typewritten text
by 2 computer.[2] This involves scanning of typewritten documents which will convert
paper into an image. then translation of text image into a character code of particular
«cript. Such implementation consists of many steps, namely digitization, pre-processing,
segmentation, feature extraction and classification.|3] Segmentation is a very important
step of OCR. For accomplishing segmentation, task points are required to discover from
where line and character segmentation can be done. The challenge in segmentation is to
discover the best focuses for segmentation. 1f segmentation results found inappropriate
manner. it will impede the precision of recognition of framework.

Paper is considered as a primary medium for books, journals, newspapers. magazines. and
business correspondence. These documents contain imporiant information but due to a
large size database, it becomes a tedious task to process the document manually for
information extraction, hence any automatad system is highly recommended which can be
used for prozeszing the document automatically for extracting the desired information [4].
In this work. the spatlight is on the segmentation of typewritten Gurmukhi seript.
Gurumukhi seqpt is commorly used in Punjabi and it bas been ranked the 14th most
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Abstract

The fuzny croas entropy or diserimination mformation meagure, which were introduced and

roposed by Bhandar and Pal face ~ome maor druw backs asx it returns undefined or
proy

meamngless valee when jts mewbership funetion Assumesx the value 0 or 1. Also, the symmetric

PTUPETIV 15 not rabsfied. subsequently, it eannot be used for further mathematical treatments.

To avercome these shortcomings and limitntions, an effort has been made by developing a new

prrumetne generalized measure of fuzzy cross entropy. Some particular casos of the pruposed

Soms entropy have also been studied.

1. Introduction

The information theory introduced by Shanon [8] measures the amount of
uncertainty contained in a probabilistic experiment. The measures of
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Abstract

As we need 2 medification when we have w consider a measure for the concept of distance
between o probabibty distnibutions, So the concept of cruss entropy is essential. In the
present commumcation. we investigated new measure of eross entropy 1n probability spaces
siong wath the graphical pre~entation.

1.1. Introduction

Infarmation Theory' deals with a study which could be information
processing, information storage. information retrieval and decision-making.
Actually. Information Theory’ studies all theoretical problems connected with
the transrassion of information over communication channels. The channel

through which this information 18 transmitted may be not only the

2010 Mathematics Subeer (laszification: 94A135. )
Keywords' convenaty, dirceted divergence. distance mensure, probability distribution.
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EXPLORING CONSUMERS? PURCHASFE
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ABSTRACT
The cosmenic industry and its growing demand across consumers has been well
researched in the pasi. However, there are several lifesiyle changes encountered with

S advent of social media platforms and the information sourced through its posts. The

consumers today are more informed and ofien are seen demanding organic products
when i comes 1o cosmetios as well. Thus., in such ¢ changing scenario it would be
mterestng Lo nole the factors thai impact the purchuse imention of consumers. Two
fpes of casmetic products are considered namely herbal and non-herbal. A total of 510
responses using a structured questionnaire have been collected Jrom females residing
wn the state of Punjeb in India. the responses are analvzed using ANOVA and Multiple
Lincar Regression The results show that in case of herbal cosmetic products it is
celebrity endorsement that motivates the purchase intention and for non-herbal
products, the product packaging and perceived value has a significant impact.
Mureaver, the common factor motivating the prr-hase intention of both herbal and non-
terbal cosmeric product is the body atiraction provided from the use of such products.

Key words: Cosmetics, Herbal, Non-Herbal, Consumers. Purchase
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ARTICLE INFO ABSTRACT

T —— — -

(’:i::‘r:'u;\amcrrm' \ X In this article, 3 new two-step hybrid block method for the numerical integrarion of ordi-

taksal :‘m_ pmhk:'“:'q“"' ons nary differential initial value systems is presented. The method is obtained after consid-

Rlock method cring tw? intermediate points and the Jppr{xxln1arion of the true solution by an adequate

A-cadility polynomial and imposing collocation conditions. The proposed method has the tenth alge-
braic order of convergence and is A-stable. The numerical experiments considered revealed

the superiority of the new method for solving this kind of problems, in comparison with
methods of similar characicristics appeared in the literature,
© 2017 Elsevier Inc. All rights reserved.

1. Introduction

Difierential equarions arise in various fields of applications and very few of them can be solved analytically. In absence
of known analytical solutions, one of the possible ways to tackle the problem is to consider a discrete domain rather
than the continuous one. Then, the problem can be solved for an approximate solution by using appropriate numerical
methods. Our goal is to approximate on a given interval the solution of a first-order initial value problem (LV.P.) of the

form

Y = flxy(x)), y@)=y,. (1)
where x € [a. b] and for now ¥. f € & Further, it is assumed that the problem (1) is well-posed, that is, it has a unique
contnuously differentiable solution, say y(x). Here, we denote y, = y(x,), that is, yn is the approximation to the theoretical

solution y{x) at the nodal points X, =a+nh: n=0.1,2,3,....N. where h = ? is called the step-size, which may be

coastant or variable along the integration interval. Firstly, we will derive the block method with constant step-size and then

consider a variable step-size formulation.

Although there are a huge amount of step by step methods for solving IVPs, the block methods have been developed

in order fo obtain the numerical solution at more than one poinr at a time, looking for computational efficiency. Block
methods have been firstly proposed by Milne [1) to use only as a means of obtaining starting values for predictor-corrector
methods. Sarafyan (2] also considered them for similar purposes. Rosser [3] developed Milne's proposals into algorithms for
general purpose. For the development and use of block methods for different classes of problems see references [4-15). The
block methods contain main and additional methods, a concept that is due to Brugnano and Trigiante [7[. Some advantages

* Corresponding aurhor.
E-moll addresses: higraQuezl.es (H, Ramos), gurjinder7884@gmail.com, gurjinder11@gmail.com (G. Singh).
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ARTICLE INFO ABSTRACT

Kovworas:

o:; * This paper deals with the development, analysis and Implementation of an optimized bry-
Hydoid methads brid block method having different features, for intcgrating numerically initial value ordi-
Black methods nary differential systems. The hybrid nature of the proposed one-step scheme allows us
Adapive Cop-size to bypass the first Dahlquist's bar

rier on lincar multi-step methods. The theory of inter-
n used in the development of the method. We assume an
tation of the theoretical solution of the problem and con-
one-step block. One of these three off step points s fized
and the other two oll-step points are optimized in erder to minimize the local truncation
crrors of the main method and other additional formula. The resulting scheme is of order
five having the property of A-stability. An embedded-type approach is used in order to
formulate the proposed method in adaptive form, showing a high efficiency. The adaptive
method is tested on welkknown differential systems viz. the Robertson's system, 2 Gear's
System, a system related with Jacobi elliptic functions, the Brusselator system, and the Van

der Pol system, and compared with some well-known numerical codes in the scientific lit-
crature.

Qptimization srrategy polation and collocation has bee

appropriate polynomial represen
sider three off-step points in a

© 2019 Elsevier Inc. All rights reserved.

L Introduction

The marhemarical formulation of many physical phenomena results in differential systems which are very difficult or

uch situations, differential systems are usually dealt numerically in order to find
Zpproximate solutions. This article particularly addresses the numerical solution of initial value ordinary differential systems.
Conventicnally, Runge-Kurta and linear multi-step methods are used in order to get numerical approximation to the theo-
retical solution of the problem. In these days, many numerical codes are available as built-in functions in Computer Algebra
Systems (CAS). like MATLAB or MATHEMATICA. which make the task of obtaining numerical approximations to the theoret-

ical solution accurately and efficiently. These codes are particularly designed to handle problems having different types of
solutions, for example suff, non-stiff, singular etc., in variable step-size mode.

" Correspundmg author, ‘
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An Optimized Two-Step Hybrid Block Method
Formulated in Variable Step-Size Mode for

Integrating y” = f(x,y,y’) Numerically
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37008 Salamanea, Spain

' Excuela Politédenica Superior de Zamora, Campus Viriato, 49022 Zamora, Spain
Received 12 March 2018; Accepted (in revised version) 15 June 2018

Abstract. An optimized two-step hybrid block method Is presented for Integrating gen-
cral second order initial value problems numerically. The method considers two intra-
step points which are selected adequately in arder to optimize the local truncation er-
rors of the main formulas for the solution and the first derivative at the final point of the
block. The new proposed method is consistent, zero-stable and has seventh algebraic
order of convergence. To illustrate the performance of the method, some numerical ex-
periments are presented for solving this kind of problems, in comparison with methods
of similar characteristics in the literature.

AMS subject classifications: 65Lxx, 65L99

Key words: Ordinary differential equations, second-order initial value problems, hybrid block

methad, optimization strategy, variable step-size.

1. Introduction”

It is well-known that the formulation of many physical phenomena in mathematical
language results in second order differential equations. For instance, the mass movement
under the action of a force, prablems of orbital dynamics, circuit theory, control theory;,
chemical kinetics, or in general, any problem involving second Newton’s law.

The present article is concerned with approximating on a given interval the solution of
a general second order initial value problem (I.V.P) of the form

Y')=f(x,y(x).y' (%)), y(xo)=y0, ¥'(x0)=y,. (1.1)

An equation of the form (1.1) can be integrated by reformulating it as a system of two
first order ODEs and then applying one the methods available for solving such systems.

“Corresponding author. Email addresses: gur jinder11@gmail.con (G. Singh), higraQusal.es(H. Ram
os)

hop:/ /www.global-sci.org/nmtma 640 (©2019 Global-Science Press

w17,

as7 ! \ [} \
L I P16 IR IR R4

Sty da s i1

vaelly, Y]

Scanned with CamScanner

(2



Apsiicd Mathcmancal Modeling 73 2012 1244130

Contents lists available at Scizncalirect

Applied Mathematical Modelling

journal homepage: wwaw plseviar.com/lacate/zpm

Rayleigh wave at composite porous half space saturated by
two immiscible fluids
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ARTICLE INYO A3STRACT

e parous hall-space

ilong the free surtace of 3 compos

Article lustoy: The sropagation of Rayleigh wave &

Received 4 May 2018 saturated by two immisaible fluids is studied. A complex valued dispersion equanen 1S ob-
Revised 20 March 2019 tined and soved numencally o examine phase speed and attenuanon of Rayleigh wave
:ﬁ:ﬂ;‘: i:;,’::l;h,‘f,?‘:gzmg propagating wn the medium. Comparative study of tha behavior of Rayleigh wave in satu-
) rater and unsaterated media s snnducted by considering a porous rock compossd of sha-

AL v/ID poeres contaiung water-oil and warter-gas. respecnively.
of Ravlergh wave are presented with vanaoons
<000 0 pores and (requency parameler. Results af nu-
appheabilizy of study of Ravleigh waves in esnmating

s ¢f Nuids and thawr relative saturation present in the

Keywords: ley <andstonz and clay coure
Composite porous medium Vanations in phase speed and aitenuabion
Immiscible Ninds in porosity of medmm. fiud sstur

merical simulatinn d>minasirate the

Rayleizh wave
Dispersion eguation the porosity of the medium. properl

Phase speed pores.

Saturated and unsaturated media 5 2010 Elsevier Inc. Al rights reserved

1. Introduction

The study of Rayleigh surface waves it a subject of great interest 1nd attracts the researchers throughout the globe
not only for its vide applicability but also the mathematizs it iwalves, The Rayieiga waves travel along the boundary of the
medium and their amiplitudes decay rapidly with depth from surface. Understanding (he behaviour of these surface waves 1s
important in underground cxcavations and surtace mining. The theorenical description of Ravleigh wave was firstly discussed
along the plane surface of an elastic hall-space by Rayleigh (1] Existence of such wave 1s the result of interference of P and
S waves, in which particles oscillate along an elliptical curve. Atrer the development of the theory of wave propagation in

porous medium by Biot |2.3] many researchers ctudied propaganon of Rayvleigh wave in saturated porous tocks
In saturated porous halt space jones [] was first to present matheinatical mode! for propagation of Rayleigh wave by
using Biot's theory. Jones [} simplified the numerical calculatioas by neplecting merual coupling between solid and Nuid
phases and by assuming Darcy's coeflicient to be independent of ficquency parameter Also, the author considered only one
W) also employed Biot's theory and studied dispersion

out of two dilatational waves discussed i Blats theory. Deresiewicz |
and dissipation of Rayleigh-type surface wave in a porous, elastic hali space filied with viscous liquid. Applying general

bounaary layer approximaton to Biol’s cquanan Met and Foca 6l Foda and Nei | 7] explamed the existence of Rayleigh
waves in fluid-filled haif space. Tajudain |8] extended the stuay oi jones |4, for a poioelastic half-space having pervious and

impervious surface.

* Corresponding author.
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tion and trunsmission when an inhomogeneons

ated by two immiscible viscous fln-

Present paper aims to study the phenomenon ol refle
o it the interface, All reflected and

wave strikes some discontinuity in i eomposite parotts medinm satnur

ids. The incident wave splits into six reflected and six fronsmitted win 7 7
cencots i natine with different directions of propagation veetor and atlen-
is introdneed (o represent the extent of connection

ransmitted waves arc inhemo
Povnting vector is derived 1o obtain energy flux

. : : . f 1
uation vector. A dimensionless paramerer ¢ & 10, 1|

amonza (he pores at the interlace Expression ol Ulmov- !
vector. Continnity of energy flux veeror at the intertace grves the required boundary conditions for the

svsteni. Connecting parameter ¢ s also employved in boundary conditions to mode] the partial connection

of pores at the interstices of two medin. For nunierical discnssion we consider a porous mediurm compos".(l
and angle of incidence 13

of sandstone and o, saturated with oil and water. The effect of parameter ¢
determined numerically on the amplitude and the energy ratios of refleeted and transmitted waves.
Kevwords. Composite porous niedivn, ceflection: transicission: inhomogeneous wave; pore connect-

ity eneray flux

Nomenclature ki Cotplex wave number of rotational wave
u""‘ Normal component of drainage velocity
S, Saruraticn of cach fluid phase of pore fuids
S, Fraction of cach solid in comnposite matrix — a Unit normal veetor to sarface §
P F Time averaged enersy finx along normal

'
a0

Ry R Codlicients related 1o viscous drag

Ayy. Az Coetheients related to imertial drag of
frst solid

Biy. By Coefficients relaved to inertial drag ol see- Ay,

at interface in both halfl spaces
2.7y Swiface llow impedance for both tluids
Attennation vector of propagating waves

ond solid e Prapagation vector of propagating waves
A2 Inertial coupling parneier connecting A, Attemmtion vector of incident wave
fluid phiases P, Propagation vector of meident wave
., Shear moculins of eacl <olid phasce B Slowness veetor ol awave
ky Complez wave munbo of dilntationnl <, 5. Horizontal aud vertical components of
wave slowness
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Abstract Constitut e velaton aed e e
two solids and containing two chemically non-reactive

of porosity change and employing this inta the mass balance equations. the

Ive Heen
immiscible Muids. By generalizing the closure relation

" le fluids

(1anded for a porous medium composed of

stress—strain relations have been

developed. Thewdea of generalized compressibility tests isinvokedto find the value ol dimensionless parameters

appeanng n the closure relation ol porosity change.
2l (Water Resour Res 41:1=20, 2005), the propagation
i« found that four dilatational and two rotational waves exist

By gencralizing momentum balance cquations of Lo et
of dilatational and
in the porous medium. In contrast

rotational waves is explored. It
to Biot’s

theony. the aresence of the second fluid and secand «olid i the porous mediun gives rise to additional P-
and S-waves. Vanation of phase speeds and corresponding attenuation coefficients of existing waves versus

frequency. seturaion of the flerd phases and

1 Introduction

sl fraction are computed numerically and depicted graphically.

Biot {1.2] developed the theory ol a porous medium satucated by s viscous compressible fluid and studied
wave propazation at high- and Jow-frequency ranges. He predicted that two compressional waves and one
<hear wave can travel in such a porous medium. Qut of the two compressional waves. one is analogous 10 the

dilatauonal wave of classical elasticity. while the second compre
later verified
.tpated by the researchers, and they are lying

The exidence of i vacond comaressional wavs was
theary. several probiems of waves and vibratons hove boer

<

By

ssional wave is stower but highly attenuated.

~xperimentally by Plona {3]. Using Biot's

in the open literature. Some notable among them are by Deresicwicz {4]. Gardner (3], Deresiewicz and Skalak
[6]. Deresiewicz and Rice 7.8], Deresicwicz and Levy [91, Rice and Cleary {10), Yew and Jogi [11], Cleary

{12]. Berryman [13]. De la Cruz and Spanos

[14), Wu et al. [13], Albert | 16], Schanz and Diebels [17] and

Sharma | 18). Porous media occurring natorally or otherwise cun kave muliiple constituents, and hence the
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OVEIUJII\(:{(E;‘LRS_l}JU\IANUJAN TYPE IDENTITIES FOR
TITIONS AND GENERALIZED LATTICE PATHS

\MEQHA Goval

AT o i s s

> weal at bhoght b > 0 O By Jdo-
ing »o these paths geacralize the beanly studield wrighted lattice paths
that consist of horizantal steps allovad at height zero only  Six g sone
tdentities of Rogers=Ttamantyan tvpe ar stradiexd cort nnlnrull‘v using
these generalized latbue paths The results are further \~,\1¢|:rlrr;|\\ tine
ing (‘r 4 1) coloe overpartitions Cinadv, we walt establish taat thest ae
rr'llb.m\ cquinumerons famihes of (11 +1)-colar overpartitions and the gen=
eralized lattice paths

1. Introduction and definitions

For n to be a natural number, the rising - factorind of n with base g 18
defined Ly {ag), = | and (azg), = (1 a(t - eg) (U ag” ). where
lgl < 1. Any sevies involving this rising ¢ factorial is cadled ag series {or baste
series or Falerinn series). [ the liternture. w ree that several pinthematicians
have established connections between g=eries, paruition (dentities wnd ditferent
combinatorial parameters, =ee for instance 2.0-11.11 Using weighted lattice
‘paths as combinutorial tool, coveral basie series have been inlvrprrllwl combi-
natorially (1 4=0.12 Bt theve are many (—eries identities which cnnat he
ahred lattice parhs. In

interpreted combinaterially by vsing these classiza’ W
| step

this paper we will generalize these lathiee paths by allownz the horizonta
to be at height h = By doing so, the generslized artee paths are quite
helplul to interpret g-se jos identities combinatorially w ek have not beenn-
rerpreted carlior i tevms of weighted Tattie paths, Ourmin objective in this

paper is 1o nse these weneralized jatrice paths as an wlemenany ool 1o study

the following six g=serirs identities of Rogers=Htamannjan nwpe comhinatoriallyv:

() i,q"(--q:q“.\ (=™ x4 N Y ()
= ('Ilifll‘,\[’ll‘lu)l (r,m ll““&'('l' ‘l‘"\:l ‘q":ll“"\:",’l" (‘,.“\ =

Regelved Januaey a1 2017 Rew el November $t 017 Acemprad Decembet 29 2007
a1 Mathomatos Sutyeel Classapy nhion Pramars 49 AL5. (GAIT IOATD 1PST
K»y wards and 7\I|y.|\t-- g srties. v novahizad latriee .mh- (n =~ ) colon vy partitions.

combinatonial wlentitios
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R

e

{ B it el i

TUNE vl
L Gujral Punpaa 7 ,
aapurthala-144633 £ ol

e A S S

Scanned with CamScanner



Bull: s Math Soc (Fast pubbiched online 201%) pape L afw
Qor T TOL SO0 T TN 001 21 ) .

"
wovisional - fin e .
malpase nnmbers o e mserted when paper ediion s pabilished

AN ANALOGUE OF EULER'S IDENTITY AND SPLIT
PERFECT PARTITIONS

MEGHA GOYAL

(Recenved 6 Sepember 2018 accepted & Octoher 2018)

\bhstract

Ve give the generating funcion of splice: 4 colomr padtihons and obtalin an analoyue of Fuler s identity
Tor split n=colonr partitions. W derive a comhinatonal relation hetween the number of restricted sphit -
colour partitions and the function ) = Y, A We ntodice anew class ol splitpet fect partinons with
dia) copies of caeh part o and extend the work of Agarwal und Subbaran |*Some properies of perlect
partivions’, Indian J, Pune Appl. Math 22(9) (1991, FAYRRER)

2000 Mathemaney subject chasstheagion: primary 03ATS, weondary 08A17.1 X1

Neviwonds and phimses: g=enies, spht (a4 f)-colour partinans, perfeetp o, generatng funcrieny

1. Introduction and delinitions

wctorial of o with base ¢ is defined by (aigh = |

For a natural number A, the rising ¢-1 »
| <1 Any series involving this

and (az )y = (L =aX| =ag) (1 —aq'™"). where lg
rising g-lactorial is called 1 g-series (or basic series ar Bulerian series).

Dernrnox 1.1, The partition function pn) represents the number of distinct ways ol
representing o as i sum of natural numbers (with order irrelevant). The generating

function of p(n) is given by
? png" = rl ————l
Lk | ="
axll nel :
The first result in the history ol partitions is Fuler's famous discovery for ordinary

partitions

Tueowiat 1.2 (Euler's identity). The number of partitions of a pusitive integer n into
distinct parts equals the n wmber of partitions of n into odd parts

) 2018 Australion Mathemaucal Publishime Assocat on In¢

pe 1
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Abstract
l(l,“ ':",\) Egp;srr Zdlrl::l:il\ q.ues'lion which ar_isc 10 sl‘udy the graphical _iL‘PCC‘ of split
e ; BTN gan:rcd by introducing & new class of lawice paths.
€1 :!(‘.u split lattice paths. A direct hijection between spht (n = 1)=color paritions and
spht lfillicc paths is proved. This new combinatorial object 1s apphed to give nRW
combinatorial interpretations of two hasic functions of Gordon-MclIntosh. Some
generatized g-ceries are ateo discussed. We further explore these paths by providing
combinatorial interpretations of some Rogers-Ramanujan Op¢ wdentities which
reveal their rich structure and great potential for further research.

Keywords g-scries - Split (7 + 1)-color pardtions Split lawes paths
Combinatorial identitics

Mathematics Subject Classification 05A15 - 03417 - 03A19 - L IPSI

1 Introduction .

has always drawn the

The graphical prospect of partitions and composiiions
useful when

attention  of mathematicians. Graphical representanion 18 very
applications of partitions and compositions are considered 9. 14, 201 In 1987,
Aparwal and Andrews {17 defined (r - 11-color partitions. To swdy the graphical
aspeci of this new set of partitions, Agarw 4l and Bressoud (2] miroduced weighted
latice paths. Several basic scries identities had been interpreted combinatorially
using ordinary partitons. colored parthons, Frobenius partiions. lattice paths,
associnen iatiice paths ere. in [1=5. 8. 112014 15, 18] In 2014, Agarwal and

Sood [6] defined a new class of partitions, called spht (n = n-color partitions. Using

—_——
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MUEGHN GOYAL

\ncinaey |
nthe A
S At Present paper we nse antihook dillerences of Agnrwal
- 4 ‘
e as oan clementary ool to |un\'u|-' new p.ulmlnn theoretie
' s by twee e nornlived Dhasie «ortes In termes of acdinnry

cptisfy g e tanny ot G

\ (P |
Ve M e cond it s Pive partn nhi cnmes

are dlso disorend

| hese partin
— partienbne cases vield new partitlon theareti

ns v ! v
o OF Cenbimit s Gondaon Wenthities nna itttz adentity Five 4
wienthibies ’ Al i

fos ol Romovera aml thee g fentithes ol Slater nre frther e :[ﬂ"l' d

Ve e its

1 1 eatend the w ¥ oy

hpipd o nl\-n\n‘.\nt' \bgul\ln]_ \u"\\.ll,lllll”Hll'l
Al Sarven and RNona

1 INTRODUVCTION AND DU roNs

Several snecessiil attenipts have Leen made by cevernl mathematicians
Lo conneet partition identities with other combinatorial objects such as in
404.05.12.13.14 0 o 108G, Agarwal and Andrews nj introduced a new
rphintonal object whic b they naned ant i-hook diflerences. This tool has
the potentinl 1o <hed new light on some fundamental classical partition ien-
Lities for (n - t)-coler partitions which have been introdueed and st udied by
Agarwal and Andrews 2. In this paper A unificd combinatorial approach
is made to link several © Yored p.l.‘liliun.idl ntities wich ordinary partitions
catisfving coriain [ri-hook differeuce conditions. The results are provert by
st ablishing bijections Letween appropriate classes of (n-+! )-color partitions
and ordinary partitions with certain anti-hook difference conditions. Five
basie series dennitics have also been studied as the particular cases. Out
o tnese e identities, three wlentities vield new partirion theoretic inter-
prevations of Gollnitz-Gordon identities ad Collnitz identitys Further, bive
et ities of Rogers and three identities of Slater are also explored using
Lige samme technique [hese new results are proved by cstablishing bijections
5 of partitions. Now before stating our main

P twesrnn 1W0 different lnsse

peslts we firni 12 A1 s de finitions.

$anves by 1w ¢ itears Febouary 10 2006, nndan revinedd form Pebruary 19 2000

sadsr s Subipeit ( Naswificairon 15A 15, 0HALT, sl
o partitlans anti-linuk difference, Conhinatornie!

{n + 1 0
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