ISSN : 1549-523-X
;/ 3 UGC-CARE Listed Journal

Wcﬂ Y : 20, 37 4, MFE-TaE@ 2022

G:I-JFI- IIEPI?\EIE[ Vol. 20, No. 4, October-December 2022

VLw fag = wentoT

Ll VIGYAN PRAKASH

ONE EARTH « ONE FAMILY « ONE FUTURE

foam™ we et et s

Research Journal of Science & Technology

/\ wirer fagm™ uftueg, foooi
fava fe<t =ma, =i
o HT YRIIE



ISSN : 1549-523-X, UGC-CARE Listed Journal

T wenter - famm we vrefent fosl s, ad: 20, o 4, steRER -faEw 2022

VIGYAN PRAKASH : Research Journal of Science & Technology, Vol. 20, No. 4, October-December 2022

qerae geT e | Founder Chief Editor

o @, W, 7w =redt / Late Prof. Ram Chaudhari
54, Perry Hill Raod, Oswego, NY, 13126, USA

g&g woqieek | Chief Editor

 WI. 37 faet@ / Prof. Om Vikas
Hon. Advisor, Bhartiya Vidya Bhavan, Delhi
President, Lok Vigyan Parishad
Formerly, Director,ABV-Indian Inst. of IT & Management Gwalior;
& Counsellor (S&T), Indian Embassy, Japan;
& Sr. Director, Ministry of Electronics & IT
dr.omvikas@gmail.com

TATghIT HUSH | Advisory Board

o 3, fasa AR wrEa / Dr. V. K. Saraswat
Member, NITI Aayog, Govt. of India &
Chancellor, Jawaharlal Nehru University, New Delhi.
Formerly, Secretary, Defence (R&D)
& Scientific Adviser to Raksha Mantri
& DG DRDO (Ministry of Defence).
vk.saraswat@gov.in

* W SET TRE0T / Prof. Jagdish Narayan
Distinguished Chair Professor & Director,
NSF Center for Advanced Materials and Smart Structures,
Dept. of Materials Science and Engineering,
Centennial Campus, North Carolina State University,
Raleigh, NC 27695-7907.
J_Narayan@ncsu.edu

* ST 7AW HAR I / Dr. Shyam K. Shukla
Executive Director, World Hindi Foundation
44949 Cougar Circle, Fremont, CA 94539, USA
shuklas@comcast.net

*+ . 3Teleh FAR / Prof. Alok Kumar
Department of Physics, State University of New York,
Oswego, New York 13126
Alok.kumar@oswego.edu

FTFERT THIEeR | Executive Editor

* W, 3rUW & / Prof. Anupam Shukla
Director, SVNIT, Surat, Gujarat-395007
director@svnit.ac.in, dranupamshukla@gmail.com

g qagrEes | Associate Editors

* UI. Y519 WRYaRt / Prof. Ranjan Maheshwari
Professor, Rajasthan Technical University, Kota

ranjan@rtu.ac.in
* WI. FoT FAR fast / Prof. Krishna Kumar Mishra
Homi Bhabha Centre for Science Education, TIFR,

Mumbai - 400088
kkm@hbcse.tift.res.in

* WI. waU™E T / Prof. Pratapanand Jha
Director, Cultural Informatics Lab (CIL)
& Dean Academics, IGNCA, New Delhi
pjha@ignca.nic.in

WeTdeh qHieh | Assistant Editors

* . ey 5T / Dr. Adarsh Mangal
Dept. of Mathematics, Engg. College Ajmer 305025

dradarshmangal@vigyanprakash.in

* g, Uga gifera / Dr. Rahul Dixit
Department of CSE, IIIT Pune
rahuldixit@iiitp.ac.in

THTITT WEANT | Publication Support

* W. 37SY yemreT 1t / Prof. Oum Prakash Sharma
Director, NCIDE, IGNOU, New Delhi-110068
& General Seceratary, Lok Vigyan Parishad
opsharma@jignou.ac.in

SHTIeTET 939 (d=arge ) | Online Presence (Website)
o fe=m ymit / Divya Sharma
Designer's Bliss, Sydney, NSW, Australia
www.designersbliss.com

TFUT WEIT /Printing Support
* Rohit Kaushik, kaushik.rohit@gmail.com

faeg 2= = & Wxenfud vd @ie fasm= uRue, ol gIRT Uil

UGC-CARE ®fifq 1 srgaifed fe=l # fasma vd drenfie! Rad siHa — faqm wehrmr
ISSN : 1549-523-X; www.VigyanPrakash.in

Taam wemter Rd STHa & USTRIT o/ Af) ol & 3o ol far €1 Taqm™ wertor & Autad Hsel aeT UdINid & dig 1 -8 ¢ |




UGC-CARE Listed Research Journal ISSN: 1549-523-X
foam yemtyr . smer vd Wenfoat Rad sidda, aw: 20, 3@ 4, JdcaR —faA=R 2022

VIGYAN PRAKASH : Research Journal of Science & Technology, Vol. 20, No. 4 October-December 2022

(www.VigyanPrakash.in)
o wa
* JAcEdR UJ JFEH FAvs /Advisory & Editorial Board Inner Cvr
* ANRHIT : ACAdT B TT0 TATHB FHrA glegardm 2

/ Artificial Intelligence for the benefit of Humanity — 37qUa el
STAIARYT AT / Series on Knowledge Transfer

*  qdbetiapt 3iqdie wd 3igPoiel UT UTRIhd / Course on Technical Translation & 4
Transcreation — 371 A, &. 3. onare, forefter Seft, sraeer gAR
wd fiRier o

oNel 3MTeixT / Research Articles

* HAYgHE, 3 T[HAIU AR ATSIS TR AT BT YT : UP ATUD I7ee 18

/ Effect of Yoga on Diabetes, Hypertension and Migraine: A Comprehensive Study — fotdeg
Ted w9 oft. B gar

* 3= el g MASnk-,Cl, WRiasbige AR AT &1 3ifdrbey, dforaa wd 27
3T HBcTcHD  SEAHIBIT

/ Design, Fabrication and Computational Optimization of High Efficiency MASnl;-,Cl,
Perovskite Solar Cells— ofdHel el vd Jog feard

° SWU;% HAT : TP eray &l / Supply Chain: An interesting issue— faRToT oY 37
* UHIRIA BT 0.5 N ETSRIaeiNe 3reeT # HeTRU 3@ / 42

Corrosion Inhibition of Aluminium in 0.5N Hydrochloric Acid J@Q’{’T AT,

R STl URFRT / Indian Knowledge Tradition

° W—H@ﬁa—‘;@ﬁ% el & fprT a1 / Evolving Trends in Science of 48
Man-Machine-Nature — 379 fa&rT

° Q'RQH DA AR 2 / How to Learn Sanskrit ? - Qed Jiqd T et oAt 51
UfdfehaTs / Feedback 60
Jafieres JT / List of Reviewers Back Inner Cvr
A TR B FAAS el TARET A Back Cvr

TOMT B G # SITHIRRT o TTTer T WeRToT, ISSN : 1549-523-X, @Y: 20, 3(ch 4, 3[acay —faw=R 2022 1



Faures / Editorial

HAIadT & U ARt HHa glgarar

Artificial Intelligence for the benefit of Humanity

“The purpose of Artificial Intelligence is to re-engineer the human mind” - Chris Duffey

g A & ST © b AT &1 9ias AR & | e |9fasg 3, Argar &I ged S|,
Sefarg yRecd, ol I ST gl Afed ®g gANadl I GEAT BRI 8 | BTallie, 39
sfAf¥aaar # N A9 & U A WIS BT AMBR T B AT B | TAER T WER TN
39 ITTRI UR HIY UM H AGE PR Ghd @, IR qh-d] Hifd B AT H Tdh dgdr Afasg a1
RENI

T3S ATl I AT & Fa¥ Afdd f[Awdl # 4 b © SR S1f¥iaier @i &l Ard g iR
P g (TNE) & 3R IR FAMAT & IR H U 8 | VU ¥, 99 Ugel I Hard 3ol T,
"I QRIS AIFG ST T AiasT 22" A7 "7 A SR AL a9 # UP TN @ A1 iRt
# 2" | 2 I8 ¥ 5 37 U @7 BIS O AT AP SR ALl 2 | BB MIHAisl, SrRifFdl o
AT & f QaTTg BT SUIRT AT BT &R Jhg & w4 H 811, A 9 Wi & | e’
AT & YRUMHERY 31ed Il a1 | TARI BT AT © 1 QaTg AFd g BT SUART HfAa
ST AT HLHl & T dTell AT B YBIAT BT | AEISTD WU 3, PIg Fel IT TeAd
IR eI ®, 3R g AR & ghedvr AR v & e R R $Rar & |

T3 Pl WA WU SR A9 3R SRR &1 va fagr & wu § gk fean
ST B, T AMd & e & dRIe & IR & fold YR A Sir & | AMd Siad W)
T3S T HEIYU] UM FHIS & Sifcel &l bl 8l B H 8l Jhdl & |

21 4f 9 ¥, worg ol ¥ fadfad 8 R81 & iR Bfauy sl # A9l | ASaR Uil
gIaT &, T A9 gfgaar smRa il &l Heifial & gdTdl & @ oy IR & | a9 I8
e § b AFE emard Hffde faRga qer Reed €, Sfafh UaTs dacl SUde Sl IR
HYSI UM 2| W3l Ay & U iR Ware # SRR 8 Sdfdh A9 WaAD & 3i]
SIS U AT 3R WTaTEd gy 2

A9 URTg Afa=arfeal § 9 gdb, X FHoidid @ TR, "SR] H 2029 6 Al & FAN
gfg BT WR B | FHoidld 7 Pel, "2029 I8 FHIAd A 8 a9 b arg Y du SR
R U BT AR Aol AFER gfg & WR DI GUT | H+ 'facterorr & fofg 2045 @1 ARG
iR @1 2, STd 89 AU gRT g918 T8 HIF YIGHT & A1 [ded HRD J9Tdl igae ol
U IR AT 0T B |

NI FF # UM &1 91 99T AMg &Adell &1 YR 3iR Mmae &g 8, + f&
IT HfRenfia &= # | I8 9 M1 2 6 59 7Y &R e U |y W aRd © ar fafie
&3l # qear # AEagel ¥eH fowar €1 BN WEeR gfguar & "RIH W, A9 SR ers
Al ®Y I U TR DI YR ARKIN O AN & AMINNTD DRI SHaD, Tcd, STl

2 YOI BAR A H TgEIfRT U Siel TaRT WeRIST, ISSN : 1549-523-X, TW: 20, 3 4, raTIR —fIARR 2022



3R, 7 @I T, SeTar iR AETHS &HaTY
gRafdd o 21

TIER H WMIde w9 ¥ W a9 faemE g
(ST FTTd AT, Haeelierdn :nfe) ag #efit
& fory Bfes & Fhar 7, &Rk 7A@ forg
Sl P fIemel MR BT fATeiwor AT 98
G & Sl Agel @ fau @asiRe wu |
AT B | AT P WAl ST § Tl ThR
DI AMILIHAT B & |

fEfhlRraa geforoiv (W) @ U Udh
WHRI SR T S @l &l § Sy
9T € S g WROH A 81 | B |
U Ml | Had gre Sfed vk s
U W AR AN & Forges ded, 9% o
HH—SISAT BR AR @I BT FHEOT I/ B
fear 8| weng S &udr & derar g, R W
A AEIAAT Haed B SR Gohdl & |
S T3S AT S{Ige Bl 98dR 41aT & 3R

YA YI — AFIAT & fY AMeRT B gigad

T3S BIARC! B Q&I H BT FER PR
HHAT & 3R AT RT {HY ST FH+1 dTel BRI
BT QBT DT B | 99 WIS IR IR QI8
ST dTel IR B AT WaRATh BT BT 31U+
g H ofdl 7, A I8 SS9 B Bl I & folv
AFGR foraar & &R <l € IR AFal &
forT 9 @ 9w <@ o § fOH 9 9 R §
I U B R S @ wU H AT
3R HeTgfa Wit Bl 8| 3R A9l 3R
T & 7 39 UBR BRI Ao BT
dl S BRI ST AR AT BRI A
93 Ahdl T |

TS Bl 9™ TSR § ol
sivfaaar W €| S8 o faemEl &1 A
& o pim gfEwe snpdgd ad-ier ufT siR
anfefep fadr & Tab Y YT Pl Y3 B,
B I DI ATAD RIOFRI AR FAITD
IUA—YI BT N % |

& s AHR B IET | YRS HIS AT

9917 Y- | e Al © | TS Sifed Hral
P SifSeldT &HH Bl ¢ |

aMoTdhe AT e ¥, TfidaR dRE™
qRI, Sifeet 3R SIRIH R BRI BT B B
forg Jaifed 7 &1 ST a2 T8
PRAEM & AffD & foIg arere g gRfad &
TAT 39 STEH g W HH BT 7 |

9 & ¥ e fafme g I gffad
HRAT & b Targ qerar o 919 HiTel IR A
& A AfdE A BN AERI B IR T @R
ST if TS &1 THHATT Se3d HI=adT bl
M YAl 2 | PR I8 AT H U il ©
ql e gREPIT A FAG W THRIHD T4
TSTT| Q3T YANIReA &l Al & f2dl &
A1 el BT IRIT BT & forg ISUIR BT
ey |

H gcd drell "eqT el g, dfcd |u VA ©
ST ISt Y 2 SR A=t el # e IR wen
TET 2| TOH fad, IS ReTT, WaRed ST,
MRS =1, gRaE 3R WIe RIS o &
el &1 T B I ¥ STeT weng usdl
A B Il BRI © 3R Agdqul WU ¥ AFG
AT BT 9T BT & |

Rl I © & A3l |fed w1 Siai
®I SIfId Y81 @ foy gfgw=r &1 smazadsd
B 2, 3R 39 9 Rigid & < |
3T el R, B89 Sal W PR b © (P
3d B ST gfg B AR B 3R 37U
IS BT URT B B forg wend @
ST 2 |

. 3IgUHA deT
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Sreid=or Q?ﬂ?ﬂ / Series on Knowledge Transfer

ddeli! 37efale Ud 3ol U UTeIshH
Course on Technical Translation & Transcreation

Concept and designed by,
Dr. Om Vikas, (Min. of Electronic & IT); Late Prof. K K Goswami, (Ex-Prof., Delhi);
Prof. Nisheeth Joshi, (Banasthali Univ); Prof. Avanish Kumar, (CSTT, New Delhi);
Dr. Priyanka Jain, (C-DAC)
dr.omvikas@gmail.com; dravanishkumar@gmail.com;
jnisheeth@banasthali.in, priyankaj@cdac.in
Submitting for approval to,
MoE, AICTE, UGC, DST, AIIMS, New Delhi
Acknowledgment:

Appreciating the team members for giving wings to my dream, I would like to express
my humble and sincere regards to each of them for their constant support, patience and self-
motivation during the period of the compilation of this course on Technical Translation.
This course brought out for every Engineer, Scientist and Professional of innovation and
knowledge Creator. My immense appreciation goes to AICTE, AIIMS, UGC, DBT, DST,
Department of Higher Education, Ministry of Education, Government of India, Department
of Official Languages, Ministry of Home, Government of India, and many more such
Institutions, who have motivated and supported me in order to work on Technical Translation
and Transcreation.

I am thankful to Late Professor K K Goswami, Gurugram, (Delhi University, Delhi)
Professor Avanish Kumar, Bundelkhand University, Jhansi, Professor Nisheeth Joshi
(Banasthali University), Dr Priyanka Jain,(C-DAC), Dr Vijay Kumar, (MEITy), and other
academic well-wishers who have provided very fruitful suggestions and make it possible
in this current form. Further, I would like to thank all academicians, experts, and fellow
researchers, who helped in completing this task. With the heartfelt gratitude to all the co-
passengers in this journey, I finally came up with this work and profusely thank the invisible
hands as well.

Dr. Om Vikas, (Former Director, IIITM, Gwalior) New Delhi

Executive Summary

English was adopted as the medium of Instruction in higher studies of Science and
Technology. This has resulted in outshining Indian talent at global level. But it retarded scientific
and technological communication with people at large and became obstacle in promoting
inclusive innovation and entrepreneurship. Innovation is the key for economic growth and
improving quality of life of the people at large. Translation is essentially Transfer of Knowledge
from one Language into another language. Technical Translation and Transcreation course
is designed to come out from this dilemma of English language for the large non English
population of India. Direct interaction in the language of society with educated youths with
knowledge and skills opens avenues for entrepreneurship and effective solution to the societal
and economic problems. Design of a curriculum of three credits for about 50 hours will open

4 YOI IR A H AT T TieT TR WeRToT, ISSN : 1549-523-X, AY: 20, 3 4, 3[R —fa=R 2022
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new and advance avenues to enter into the
domain of technical education as well medical
education and other domain of knowledge.

Transcreation 331 rather than mere
translation that demands evaluation on ease
of use, communicatively, comprehension
and prompting creative ideas. There must
be access to dictionaries, parsers, translation
memories, term bank, and best practices in
scientific writings. Objectives and learning
outcomes shall be as under:

*  familiarity with some relevant translation
software and tools to use them in practical
translation

* skills in terminology management and
construction of small translation corpora
or terminology bank to assist their
translation practice

+ ability to make use of internet resources
for their translation

e research and innovation skills in
translation technology and service

The proposed course and curriculum
include the Principles of Translation;
Contrastive (SL-TL) Language Analysis:
English & Hindi; Language Technology;
Translation: Issues, Constraints and
Evaluation;, MT and practice on
Transcreation workbench; and Project.
This has designed with the in-built scope for
every knowledge professional and erase the
language barrier in the society by and large.
It will enhance the fundamental knowledge
as well skill and create the job opportunity in
translation field.

Course Guidelines on Technical Translation & Transcreation

Contents

1. Preamble

. Knowledge for Innovation

3. Skill Development for Knowledge
Transfer

4. Curriculum for Technical Translation &
Transcreation

5. Tentative Curriculum Guidelines

1. Preamble

NEP 2020 suggests promotion of Indian
languages in education system from school
level to college and university levels. This will
enhance greater comprehension of the subject
and connect with society. Direct interaction of
society with educated youths with knowledge
and skills opens avenues for entrepreneurship
and effective solution to the societal and
economic problems. According to AISHE
2021 report 338 Lakh students enrolled in

UG & PG programs. Maximum enrolment
was in Arts & commerce, then in science and
engineering. 37.70 lakh students enrolled
at the undergraduate level in Engineering.
At the PG level enrollment in all branches
was 12.6% of total enrolment. PhD students
were 203 thousand (2019-20). Maximum
numbers of PhDs enrolled were in Science,
Engineering & Technology. According to
AICTE statistics 2021-2022, there are about
9,000 institutions with intake of about 29.7
lakhs at UG, PG &Diploma levels. According
to National Medical Commission, number of
medical colleges are 612 with seats of about
92 thousands. All these graduates in science,
engineering and medical science will have
to interact with society in Indian language
for effective service to society. At present
the higher education in these disciplines had
been in English. There is need to empower
them with skills of effective, comprehensible,

TOMT B G # SITHIRRT o TTTer T WeRToT, ISSN : 1549-523-X, @Y: 20, 3(ch 4, 3[acay —faw=R 2022 5
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easy to understand knowledge transfer from
English into Indian language.

Online Machine translation tools are
becoming easily available. In order to provide
comprehensible translation text of lecture
notes / book, it requires editing by the faculty
/ pass out graduates at workplace. Their
direct involvement is essential for continual
improvements, and promoting co-creation
efforts. Curriculum Guidelines of a 4 credit
are suggested below as per the NEP 2020 for
the UG/ PG level technical Programs running
in various HEIs.

2. Knowledge for Innovation

There had been rapid advancement in
Science & Technology during 20th century.
In 21st century advancements in S&T are
even more aggressive. Socio-economic
development of a country depends largely
on the knowledge available in their people’s
language.  Countries having  national
language that is non-English have resorted
to Translation largely from English to their
language, for example from English into
Japanese, Korean, etc. Advanced nations also
sought S&T knowledge of the competing
nations through Translation process from
Foreign Language into their Language, for
example from Russian into English.

In order to ease the process of
Translation, number of efforts of have been
made since 1960s for developing Machine
Translation systems. In India also during
last two decades some projects on Machine
Translation between English and Indian
Languages, and between Indian Languages to
Indian Languages have made good progress.
MT alone may not give comprehensible and
intelligible translation. But this is like a draft
available for quick correction, editing and
improvising presentation style to suite to users.

MT is acceptable if 80% or more of human
efforts are saved and the rest is left for post
editing. Since 1960s, India tried to improve
economic growth with focus on Education
on Science & Technology. Literacy was to be
improved. Several technical institutions were
set up in public and private sector. Medium
of instruction up to secondary education in
most of states was regional language. Hindi
was made official language. Hindi grew as a
link language between people.

However, English was adopted as the
medium of Instruction in higher studies of
Science and Technology. This has resulted
in outshining Indian talent at global level.
But it retarded scientific and technological
communication with people at large and
became obstacle in promoting inclusive
innovation and entrepreneurship. Innovation
is the key for economic growth and improving
quality of life of the people at large.

3. Skill Development for Knowledge
Transfer

In the backdrop ofthe above, itis proposed
to design a curriculum of three credits for
about 50 hours that may be submitted to
AICTE for approval as an elective credit
course under Choice Based Credit System
(CBCS) scheme. The same scheme has been
approved by UGC as well. This will open
avenue to enter into the domain of technical
education. Similar efforts may be made for
approval as elective credit course in Medical
Institutions under IMC.

Important is to use technology to augment
creative technical writing. Focus need be
on Transcreation 3TJ¥Joi- rather than mere
translation that demands evaluation on ease
of use, communicatively, comprehension
and prompting creative ideas. There must
be access to dictionaries, parsers, translation

6 YOI BAR A H TgEIfRT U Siel TaRT WeRIST, ISSN : 1549-523-X, TW: 20, 3 4, raTIR —fIARR 2022
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memories, term bank, and best practices in
scientific writings.

Translation is essentially Transfer of
Knowledge from one Language into another
language.

3rgeie (Transcreation)

197 3R AP =TT & BRU 3rare
T TATHS Qd ForTeTd U & | TrodhI=1!
GaANT TS DI 3igIorel HE Fhd |

A HeH H SIS DI AT H ded
19T 2=l # argare @ =4l wRd 2 |

argare el wfefege srerdr AR
B Ahdl © | ANfefad & sfaid ®o, derl,
SURITY, HIAdT, HEThIA AT |

AR B i dh=iT! [aw (S fars,
myfde, wee, drenfre), fafd, arfiae,
YRTAMD, 59 AR 31MQ) | 9 Fdd! U=
U fafdre rsaTaelt €, ara U AHG g,
IR AMITD Slia T & AT @ U
2| gay ud Jad Sifvath & forg fafre
g el B

drenfral @ 1fd, Ued JHaeTRaT 8k
TR ¥ fd=g FARS gqIfaa gu faem =18l ’8
@ | fara 20dF G | URY H 10,000 fasq
ATYTY SHfad off, |9 @ 3fd Td T 6,700
fasg 9wg 9 |@@i | ufa 99 2 wfaera fasa
ATHIRI T ATg BT oI R&T & | 99T & ol 9
A WP IR WRRTT &9 &l faa grar
2| 9% IMMEH-Yad doblad HIRgd  Hvd
2| fafy & wrem | QR @1 51 waar 2 |
JRIAT & fIBT IR MANTHA & dg+ | 99T
3R forfoar e geR | 99Ifad g |

it O AT+ eafor wd oiEel
# 0 W 9@ d g @hret & =R
Td wold A aoffepror e, 3I=mRur Rame
AR fafr & smar R oAt Jvmen aAwoft

AT | ST eI &, dgilields 3MMeR

21 fafy-ameseor +f fear |

* IRV (P) : velar (hcd), palatal
(@reTed), retroflex (=), dental (S),
labial (aTrss)

o T|ERI & AT M) :
voice—less (3T€TH)—Unaspirated (37dwTon)
339
voice—less (3TEITH)—Aspirated  (HETHTOT)
3TT—HY
voiced (8T¥)—Unaspirated (IrdqwTon)
H—3Y
voiced (8T¥)—Aspirated (F&TITOT) T—AY

nasal  (ATRTE),  semivowel / vowel
derivatives, fricative voiceless and
voiced

AR / 3gare U
IHT / EGdH > SRS > SAdl/ UTeh

(AT, HEPfT—j) (K, HEpf—m)
SR/ 3TgdIad DI SIDHRT HIfHd
THGN ged H e HHI oAl 2|
AT B PHM AP W AR Tchlal
ART & RO 3fdla @I Iura<l =edl
2| sdfery wefF @1 weg | Srae @
RS TReT foraT ST FehdT & | SR
T AU E — 1. AT Sl gl
BT ®, 3R 2. 3Ield Sl UehIgE!
BIT & | SR A el |97 3R Awpfa
BT SR AT B |

AT & g H Sl SIHeRI .. acl,
ATHRYT, DI, Teahlel, AR olkd,
fe—Ara—a, =y, JeTa”T HIel, FHR
o o .
BIY, TACCS BIUw, g, |
e, dieR, Spe o WU, I,

TOMT B G # SITHIRRT o TTTer T WeRToT, ISSN : 1549-523-X, @Y: 20, 3(ch 4, 3[acay —faw=R 2022 7
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SR dfR¥eyd ST ... BT TR S |

o OGHIT D Gey H SUfed e . Afd Rarw, I&d, o, |ifa, fdae uefa, e uefa,
g YT, Al bl ... e |

FATATOT/ Knowledge Transfer Systerﬂ

(FTaTE AEHRI-AE G §, 3 FAEAS Toh-HET g § )

=

Authorin SL — Textin SL —— Translator

Read OTinSL | « h SL: Source
-Analyse OT/ST T Language, OT: Original
*Interpret g Text, ST: Source Text,
«Comprehend
Recreate TL: target language, TT:
. ¥, Translated Text, KTS:
l Knowledge Transfer
TextinTL -+ TT —+ReaderTL >YSeM

Machine Translation Triangle

conceptual conceptual

Machine Translation

analysis - generation Approaches :
i semantic
. : _ U
N ) G J SRR ST — T
analysis transfer generation ﬁ—a—q, ﬁ;’ﬂTfEl'cB 2 dq ,

TR AR, Ti—Ug
syntactic TR, IR, ATRI
generation . ' '

IR, JAAR—TST

syntactic
structure

syntactic
structure

syntactic
transfer

direct

Rule-Based MT (RBMT) : Rationalism
(morphological, syntactic & semantic
analysis) more time for MT & less
storage requirement

Corpus-Based MT (CBMT) : Empiricism
(use bilingual text corpora) less time for
MT & more storage requirement

Direct, Transfer & Interlingua MT

- Direct: word by word level with simple
grammatical adjustments

- Transfer: analysis, syntactic & semantic
structural abstraction and generation In
both cases SL(n) to TL(k) translation will
require n x k transfer steps,

- Interlingua: analysis into abstract
universal representation and generation.
SL(n) to TL(k) translation will require n
+ k transfer steps.

Statistical (SMT) : based on statistical
models of bilingual text corpora
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*  Example-Based MT (EBMT) : based on
parallel corpora and 3 steps of example
acquisition, example base management
and example application & synthesis

MT Systems developed with funding by
Min. of Electronics & IT, Govt of India for
Indian Languages:
el A &t & srgae yonferRi -

* Anusarak, Matra, Mantra, Angla-Bharti
g HING 3reare yronfer=y —

« SAMPARARK (IL-IL) P-H, H-P, U-H,

Te-Ta

« ANUVADAKSH (E-IL) IL: H, M, B,
0O, Ta,U

* ANGLA-BHARTI (E-IL) IL: B, P,
Mal, U

* CILA:A,B,G,H,M,O,P Ta, Te
IL: Indian Language, E: English,
A: Assamese, B: Bengali, G: Gujarati,
H: Hindi, K: Kannada, M: Malayalam,
O: Oriya, P: Punjabi, Ta: Tamil,
Te: Telegu, U: Urdu
Online Translators (in the context of Indian
Languages)
* Google, Microsoft, Facebook, Yahoo
» www.Translate.google.com/manager

*  www.Bing.com/translator

Other Tools needed (to develop) -

Cloud based Transcreation workbench
including Spell Checkers, Grammar Checkers,
Terminology Manager, E-dictionaries,
Translation Memory Tools, Localization tools,
etc.

ANt 3rggare B @URE Jemaad & -
T2S @Re A ), 2T @ A TRe),
S2S (@ A )

3@1'?19?[ — Evaluation of Machine Translation

* A metric that evaluates machine
translation output represents the quality
of the output. The measure of evaluation
for metrics is correlation with human
judgment.

* BLEU was one of the first metrics to
report high correlation with human
judgments of quality.

« The METEOR metric is designed to
address some of the deficiencies inherent
in the BLEU metric. The metric is based
on the weighted harmonic mean of
unigram precision and unigram recall.

e LEPOR yiclded higher system-level
correlation with human judgments
than several existing metrics such as
BLEU, Meteor-1.3, TER, AMBER and
MP4IBM1.

+ COMET is a robust Crosslingual
Optimized Metrics for Evaluation of
Translations by ensembling systems that
model different aspects of MT evaluation.

*  MATESE assign a label to each token
of the candidate. These labels identify
error spans, together with their severity,
chosen among Major and Minor. Finally,
in order to associate a score with the
entire tagged sentence

3re[are IUradl BT Heihel

(@) omuT-Aeft — gl SR, o,
I, et

(@) raTach-Jed-FArerd FeT— B, |
Ug, UlhAT Ug, AFE Hed, HaHde

() FRe-farectwor Ja AT F — i, FTHRO],
IeE T, 31, el

(@) Fyfe-faeciuor ser amom & — ST, gCR,
Rf—fapfa, faR® ww wed, wft®
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e

« UfF A9 g : 5— IoacH, 4— I,
3— AMEY, 2— A, 1— YAdH

e U = D, ( (P, P2, B3, P4, B5 ) +
(@1, @2, W3, W4, W5 ) )

eqY = ((T1, T2 73 74, 75)
+ (=1, T2, ©3, 94, U5 ) )

 ghdl T AfdBH, 3R Fhel Ay
g fby oY |

ggee &5 faena & - P iR ww

@1 gfie || 2005 ¥ IT ITT FE AN
9 A AT H fAfAy TeR B S B B BT
WRug F forg ura wge RRer @

GIHAT — S T o G 8
HpeudT Tem=ar — fRrem ® @ wWRi )
P  (Aheael), S9d IR e,
PRU-JHTG fagergor iR Ja@aR W g
feam <y |

S o — AMifoe gl e gfte
SYART S FoiT B geraT Y (faersd:
fagm va arEifirel, difge duar IeR,
SefAar &)

SIIIANT (Applications) — ST T3 / Aletst
Rived &1 faer fasar <o |

AN — a9 SRl S —{aT |

T ST IRINT 5 I 3raTe e

URY PR DI AT RwIRer @1 | B fawg o ¢
rgare Rieror, GaAT TR, IFE DI B

3dTe 1 UIeTed, #e Sfgare &deR 4 |

2022 H MRA WRHR F A SIS

e (NTM) & oY 500 RIS BUY BT AT
fopar 2|

I © P srgae oRgpIIl Bl B,

3R 3reFotel UIoHYE! Bl © |

e & foh ST SUTEIdT 3R TIRT—IAR

Eﬁﬁﬁ?ﬂﬂﬁﬂﬂm:

$9C — A% INSCRPT @l—dle, AdTsd
feargsd w 1 &,

PIST — ISCII, UNICODE, Phonicode
& Indian Phonetic Alphabet (to develop)
et vd fifen & fau wic vd wic
PIRERED

foregaRor, 79 argare, TeiiheE SW
3R ggdard — OCR, Handwriting CR
TRe ¢ WM, Wih ¢ e, Wik ¢ ||
99 9I8WR, WA 4, (Sfe) IRd (like .in,
cn, jp, ... )

A H gfefordl didediR —  dTsey,
UhHTSIET, Theo—dieto], e, TIRIUICII,
qTe—eRkgd, SR fe HiveqaR AR
fafr # qua iR g wdgT™ B |

AR TAU—<ATHROT HFDHIBROT HIYT HTYe]
BT, &=, TR1ST & folg 37T 81T | AR
7 dpee fhae 3R Web Service 309
3R XML 3Mfe & #Hadi w1 &4
WY |

HATeTBIBI0T

AR fIfi—aaTah_oT ATFdIHROT HTNT ATUeT
BT R 3R WIS & foTu 31 T &/l
AT ¢ |

qh @ & ged 8, I¢ YA B g
afewdr g | (e, &g /feg, == /=,
)

AR H e A 3R Web Service
R IR XML e & AM®I TR 41
P fHar Sy |

eaf gPH1E (unit) BT ATT—FATTDIHIOT BT |
ARpd Td 3T WRA WTuisi # foreramor
AT BT

10
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AN e 3R SISl & ATDIGRT
IR WHTT STUTe @ JMaTIHT ¢ |

APRI-F A U=ier JHTae

* Glyph based encoding standard (one
byte) ASCII for Roman script and ISCII
for Roman + an Indic script. Now (two
byte) standard UNICODE for over 100
languages.

« Localization effebtesor : BOSS, Firefox,
Thunderbird (email SW), ECKO
(Content Management)

* 7Bn people + 1018 (zeta)byte content =
Big data disconnect ?

* Language Switch: Browser-based
Localization, Localization of databases,
eg. half past ten 91¢ &<

* Homophone Engine for searches, e.g.
Chowdhary — 64 variants, Upadhyay —

28 variants, fe=I, &

* Blogs, Social Networking, e-book

* Free Hindi fonts and software
downloadable from http://ildc.in -

* Fonts, KB drivers, Open Office,
Browser, typing tutor, code/font

converters, lexical analyzer, POS
tagger, TTS, OCR, Transliteration

apiaer (L10N) wd dsdigor (118N)

e Sde Ud Harel @ 3rgare
3= AT | (YT 19T & qae & T
ABIHIoT  (LION : Localization), 3R
QU HTHT ¥ 317 HTOTRIT H J1gaTe & dad
# d=fiaxor (18N : Internationalization)
PY JAMIIIHATRA BT &0 | AT TsdT © |
B & fauRrs JAd — Localization
of MOOCs (Massive Open Online

Courses) and other e-learning resources at
school and college level. Localization of

vocational / skill training material using
open localization tools.

. fifg IGLRGS JA[M - Mandatory
Introduction of Indian language processing
in IT courses at secondary, senior secondary
and tertiary levels — UG & PG. Incentives
for SOHO knowledge (multilingual)
industry, and Quality Certification.

. Ul fuwe JATd - “Localization
Cloud” to automatically download
the requisite tools. Development of
Universal Voice based Communication
Code (PHONICODE) and other requisite
technologies - Spell Checkers, Grammar

Checkers, Terminology Manager,
E-dictionaries, Translation Memory Tools,
etc.

4. Curriculum for Technical Translation
& Transcreation

4.1 Objectives and learning outcomes

At the end of the course, a student should
be able to demonstrate . . .

» familiarity with some relevant translation
software and tools to use them in practical
translation

* skills in terminology management and
construction of small translation corpora
or terminology bank to assist their
translation practice

* ability to make use of internet resources
for their translation

» research and innovation skills in
translation technology and service

4.2 Workload

This course will be taught over 15-16
weeks with 3 hours classroom contact per
week. There will be focus on case studies and
practical sessions. Project work will also be
there at end of the course.
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4.3 Scope and syllabus

This course is to train students to apply their
theoretical and conceptual background to a very
practical approach to translation using machine
translation (MT), parallel corpora, translation
memory (TM) management, terminology
database (TD) management, translation project
management, translation of documentation, and
software localization to exploiting translation
resources available on the internet and legacy
translation data.

The course will teach students to make
effective use of specialized tools to enhance their
translation productivity, share data and manage
projects. It will allow students to develop
not only practical expertise but also a critical
faculty for evaluating their relative merits.
The students will have access to applications
widely used in the language industries for
TM management, TD management, project
management, software localization and subtitle
translation. The course will focus on a critical
appraisal of the usefulness and usability of the
tools and students are encouraged to contribute
to the course by bringing to the class their own
surveys and investigations into the use of tools
relevant to translation technology.

Skills developed in translation technology,
translation theory and translation practice will
enable students to improve both their translation
efficiency and translation quality, and hence
considerably increase their competitiveness.
As spin off advantage of this course, a student
may develop skill in original creative technical
writing in Hindi / Indian Language. This may
facilitate the Government mission on AWSAR
(Augmenting Writing Skill in Articulating
Research). The resultant piece of research may
benefit entrepreneurs to improvise products
and services, and thus scaling up Inclusive
Innovation.

4.4 Choice of Course
*  College and skill partner can jointly issue a

certificate to the student additionally.
e Credit distribution:

- lcredit (theory) = 15 hours

- lcredit (training) = 30hours

4.5 EVALUATION

The performance of a student in each course
is evaluated in terms of percentage of marks
with a provision for conversion to grade point.
The evaluation may be continuous and holistic
based on the following assessment parameters:
Academic, Technical Skill, Behavioral Skill,
and Extra-curricular.

4.6 Grades / Marks in percent
0O: (90-100%), A: (75-90%), B: (60-75%),
C: (40-60%), F: (<40%)
Marks obtained in decimals will be
converted in nearest integer.

4.7 Topics to be covered include:

1.Principles of translation and Critical
review of translation technology

2.Introduction to MT and online MT tools
as an aid to translators

3.Introduction to Translation memory
(TM) & TM management, Terminology
database (TD) & TD management

4. Translation projects management

5.Corpora (monolingual, parallel bilingual
and comparable) as an aid to translators

6.Principles and skills in localization
(software and websites), and subtitle
creation

7.Practice and Critical evaluation of
Transcreation workbench (MT and CAT
tools)

5. Tentative Curriculum Guidelines

Unit 1. Principles of Translation

Unit 2. Contrastive (SL-TL) Language
Analysis: English & Hindi

12 goiRft $ar i & ergifed 9 ool Tod™ WehTer, ISSN : 1549-523-X, d¥: 20, 3idh 4, AR —faARR 2022



oo

NEZIEdRS L CIE Qa SIS IR UTS=IhH

Unit 3. Language Technology

Unit 4. MT and practice on Transcreation workbench (with Semantic, Discourse and
Anaphora etc)

Unit 5. Evaluation of Translation: issues and limitations
Unit 6. Project

There is a valid comment by Prof. Avanish Kumar. Accordingly there is correction in the table
on tentative distribution of marks. class, practical and projects as shown below.

Tentative time distribution of Theory (60%), Practical (40%), & marks 80% for Theory and
practical assessment and 20% marks for Project work that may be in grade A or B. This may
correspond to 20% marks. We may not specify the number of hours needed. We need not specify
the time for Project.

UNIT DESCRIPTION Theory | Practical | Marks 80%
(60%) |(60%) |+ Grade

UNIT-1 | Principles of Translation 12 — 12

UNIT-2 [ Contrastive (SL-TL) Language Analysis: En- |12 8 16

glish & Hindi

UNIT-3 [ Language Technology 12 12 18

UNIT-4 [ Translation: Issues, Constraints and Evaluation |12 8 16

UNIT-5 [ MT and practice on Transcreation workbench 12 12 18

UNIT-6 | Project — Grade A/B

UNIT-1: 3rgare: Rigid el (Principles of ©. 3(JdTd &l UMY

Translation) 1. 9T e & ded H
®. 37 3R TRV — URATYT, WHY, TP 2. fequif¥e ud aguIiieer & @y ¥
3R wfshar 3. TSI, SERT U4 ddeiiadl [daa &
G IS B TR e A L
I 4, YR @ AATHD Ubhdl & HeH H
o T 3R IR 3rgdre o &1 Hffd [derd: aRda
3. HIfefad (Foi e, Hrarars) SR e w(\ ,
4 wfew AT ST A F1 Rigid )
5. AR SIS T BRI IqdTed B RN 3R eI, i
6. e argare (e I
( ) HEIS ATFTUT: DI, Ul FETRIDT, HRIER
A 1. GEAT UE (e v, oiRe| ue, Sreeue, T
2 31&?2%% ool e g -
3:31—:19%%@% 1. SIS el FO 199N — 1. ST TP

ol . T, @ie Uvs Hre, faeel
2. oare fag - S ey faan),
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. e, faod

uTe fagciyor

3. 3IAE Bl — AroQd AT 1. 99T QMR RN AN R B gHIE
4. IAIE — JAURON R AN — () q, |BNUl B gHls ure, seffafd
Sl g9 Wad, 9. faeliu R, swifky (ereaTef, qraRmTed, UreTe), e
WL, HsT 2. TS, W, FEMETE: URET iR AR
5. 3aIe: Hed 3R Heuid — . AR e, aRYTYT ey, Wike b qd ST
6. Nida, E.A. — Language Structure and (s ol eref Hrfay)
: ;I:ZHSIaEC')I‘n, Stan?;dﬁlmversnﬁ gress: P (Text Structure): :
- Nida and Taper —The Theory and Practice = BT e 5
of Translation, Stanford University Press. Cohesive Ti : e
8. Catford, C.J. 1966 — Linguistic Theory of (Cohesive Ties)
Translation, OUP, Navjeevan Publishing 4. UIS, IRE SR Srgdre: rdavg SR el |
House, New Delhi. HAERIB I
9. E Savory — Art of Translation, London: 1. S R RS W RS, g
ape.
P qp1er, oo
UNIT-2: &fRat faeawor iR ure feciwor 2. aferast amifasm—fasa e 8
(Contrastive (SL-TL) Language Analysis: 3 3@o)— I/ dxa=T &7 AR
English & Hindi) JTYI— IHIES I
FferRadt emuifasmer Rigia vd =rasR) 4. IJgae g\ & qfHeEr FOT HAR
1. QAFTHS AOIa=E SR i | AT, ST FHTer, faeed
fasm: afvumr, Ty iR wfafyr 5. NS AWIASE: WieHre faar), <.
2. TREATHAS WIS § A9 e bl 3o HepTer, fereedl
e 6. STUYh Wl faei: I S,
B e et I AR, $w1 FAR AT (H.)
. © . SIGES) PEANE AR
4. TE8—0SH # arfiexor .
Lo e . . 7. e favewor O feefo Rig, amft werem,
5. [EA—3RUS ¥ fohan A=A &1 gl N
6. fEA-Smrel # JRomefieror @1 gor 8. Harris, Z. S., & Harris, Z. S. (1970).
7. -3 9 fAoraraddn Discourse analysis (pp. 313-348).
8. &GRS ¥ frar fsToT Tegw Springer Netherlands.. .
St 9. Kumar,S.(2003). Stylistics and Language
o fei-enrs NiFdre did e diad Teaching: With a Section on Translation
10 2T @ faRre AR=RIl &1 Jgdre: s Studies. Kalinga Publications.
E o, ﬁ ﬁ a \'1’ ,ﬁ, . )
- & e | UNIT-3: srom Wenfores! (Language
S @ e e Technology)
11 ) AR AT Dl A]dI: ; .
have, SUG iR SUWI TN | 1 S I g
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CINIEEIE]
2. 9T Urenfire): 31ef, wawy 3R &

3. 9T Hrenfrer § emgfie Wt fasme @
IITHINT—INS 3R T BT H
SES]

4. g drEnfrar iR fFY e

5. WIdid AT AEE_ — (NLP)

6. UINTT: URYMINT U4 YHR — TU S 3R
qreH 3

7. I gfaures qen S9al fafr= da-ie

8. druv fAion Rigid, yeR, feadl wRa
H g o § giferl S Je |

9. ®Iw AT BT IUIRT — dd-il oD,
UTHROT IMeh, el e, THIIDb gof
(OCR)

10. PR @& foy ucagE  (Phrases),
FERY, Jeie, Rifes e &1 i |

11. dTdh AT 3R a1 vyl ey iR
ATTEIRG THRT |

12. 919 | U6 3R U6 ¥ 91|

AERID I

1. Allen, J. (1995). Natural language
understanding. Benjamin-Cummings
Publishing Co., Inc.

2. Rich, E., & Knight, K., Rao, S.B,,
Artificial Intelligence McGraw—Hill.
New York.

3. Winograd, T. (1983). Language as a
cognitive process: Volume 1: Syntax.,
Stanford University

4. Grishman, R. (1986). Computational
linguistics: an introduction. Cambridge
University Press.

5. Applied Linguistics: R.N. Shrivastav,
Kalinga Publications, Delhi

6. Artficial Intelligence: Andres,

AM.

(Abacus Press).
7. o ARl faRieie: Tavem - &R
-

8. Bharti, A., Chaitanya, V., Sangal, R.
Natural Language Processing: A Paninian
Perspective, Prentice Hall of India, New
Delhi.

9. Natural Language Processing, Harry,
Tennans, Pertro celli Books, New York.

UNIT-4: 3/gae: JARU, HAU 3R
Hcdicbel (Translation: Issues, Constraints
and Evaluation)
Js-F: Ard AT 3R AT AT
1. AT IR Feg—HTT BT FH=rcToT=a FHRIN
3. A1 TR UR — FIANTT 3IR AARTd
9. UIkhuR®
. AP Teal AT JfHRARHAT & TR IR
ISR C AN CACK]
2. @ srfvreafhat
3. BT 3R ArpIfchal
2. iaar {99, wdie, sddR, B, oY, e
SINAERIN

3. HAlcd: Hdre, FHETST 9, e fAdyr ug

4. HAT AR
HAT—H T |
5 WIERTR 3dIE Bl AARI
%, IR Srearaet!
. G
6. orgarg @ AN
(@) e
(@) wrfore—arepfas
() srgfeporap

Jaferes  wur,  gRdsT,

TOMT BoR A # SIgAIRT ol STTer T WeRTST, ISSN @ 1549-523-X, @: 20, 3(ch 4, 3aca” —fewwR 2022 |5



UGC-CARE Listed Journal ISSN : 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year : 20, Issue. 4, Oct. - Dec. 2022

7.

AFATEIIT DI FHRATY

. AT, IR Bl JTLROT]

Q. qof, iR QiR 3 3rerdn

T[S-JT: 3TefdIe YerieTo FHeAiber:

1.

JqAE GRS & J&I He: Helrodl,
FIEATRIT

2. IgATE GARIETT B g ARl o srare
ARH 3R FHIeT

3. YA HAIHA: Upld, IURAAl, T,
Tl vd ariied ey |

4. AR I ATy (i)

5. U1S favelyor aiiR argare {Hi

HETTD A

1 IAJAIE DI AGEIRD FARI: AT
o, wes =qaa

2 A Rrgld ok wwmd: (6.) wdms=re
SARAd; P HAR T

3 Igare fa= &1 AT HOT HHR TR
RTSTh AT ThTe s ool

4 feraefia <l H oFae @ 9w
TAPDT HAPY (FHT) A b S
EERESSI

5 3dre FIGTd &1 SUREn: YR FAR arofl
&M 5 el

6 Translation & Translating: Theory and
Practice: R. Bell. London: Longman.

7  Linguistic And Cultural Problems of

Translation: Trivedi H.C. New order

Book Depot Ahmedabad

UNIT-5: #eftelt 3rfare wd srefgsiferedr (MT

& Practice on Trans-creation Workbench)

1.

2.

AT ergaTe: uR¥YT Wy, $faer™ iR
SLIECEI)

AMERI Jgare AR AT argara

10.

(%) AT TR (@) #RiE AT

79 orgare  ufshar  WIfEET,  oTRoT,

ST, Jd HUTEH, U HUIGH, ARl

fHT0T, ereavaRg B, ggenfead Affth

B |

SINENIGECSINE]

gare fage &1 Sifeerar (Complexity

of Translation Divergence)

I argare 3R @RI faveryor:

Y@ BHRIYG WR W, ARG AT

P TR W, ¢ TS IR, o

TR b TR W |

CINGECRCIE S CICHC A BN RN

(@) TR WT9Tel § IR I7arG: dd,
dTe, WIS, der, uomdr W R
HIARD

(@)eius | 24 orgare o= #He, AmE,
HAT, ST, Wik BT A iRy |

geve iR /A 3rgare — Google

Translate, Bing Translate.

Evaluation of Translation: issues and
limitations (may include Evaluation
metrics of MT like BLEU, METEOR,
LEPOR, F-Measure, WER (Word
Error Rate), COMET, etc. for the
intelligibility, fidelity, fluency, adequacy,
comprehension, and informativeness.

AYSI-ipT TG WA (Practice on

Transcreation Workbench). Transcreation
is the Computer Assisted Human
Translation for high productivity, high
quality intelligible translation with
style and ethical relevance. This is
facilitated by a Transcreation Workbench

(3TIgSIiapT) that may be cloud based
with CAT tools like MateCat, LingoHub,

16
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OmegaT, CASMACAT; which use
Translation Memory, Terminology bank,
parsers, Spell checker, Grammar checker,
post-editing tools, Localization tools,
and the parallel corpora, dictionaries, and
best practices in scientific writings.
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Effect of Yoga on Diabetes, Hypertension and Migraine: A Comprehensive Study
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1,2 Gitam School of Pharmacy, GITAM Deemed University, Rudraram (V),
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Abstract

Diabetes, hypertension, and migraine headaches are the conditions that require long-term
treatment. Yoga treatment for diabetes, hypertension, and migraine control would minimise phar-
maceutical costs while also providing health advantages. Yoga has been proved to increase one's
quality of life, as well as lower blood sugar, blood pressure, and headaches. The purpose of this
study is to investigate the efficacy of Yoga as an adjuvant therapy in patients by looking at clinical
outcomes. Total Six participants were selected for the study suffering from these disorders. They
were practicing 23 types of asana and activities continuously for 3 years. Clinical assessment of
blood sugar (before and after meal), blood Pressure (systolic and diastolic) and frequency of head-
ache (days of headache) were done for every three months during observation. Clinical factors
have improved significantly as a result of yoga therapy. Yoga therapy can be used as an adjuvant
therapy for the treatment of chronic disorder.
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Sl WR B A P & yaE # IeIa™l Bl & | 59 O & 3ifcR<h, ETL 3R HTL =1 &1
AMS MR UHia H TR USRI, AT ALY Ufhar, A o7 amra, e Rerar
3R fAYTHEN BIFT € | HREX DN ddb-id g1 fafi=1 Hifdes IREer S Aiers, S digdl
anfe & gead A FeiRa & Iza PCE &1 gARFd far SIrdm & | ofs—f2d WRIaRbse
MASnly (M—CH;, A—NH3) &7 SUIRT e # U YHTeig Hae=eie ga1 & ®y # fhar 7 §
| CH;NH;Snl; WRIawb1sE & T %1l 98 3iaRTel 1.3 eV 8 | MASnl; WRIaRad1ge & w1ef HTL

& (P3HT, Spiro-OMeTAD, NiO, Cu,O, CuSCN iR Cul) 3iR ETL §&1 (IGZO, PCBM,
ITO, ZnO, TiO,, Snoz)wmww%ﬁ%|wa§m@ﬁaﬁw ¥ Th A THHRol
(@Rag=, @l iR Afd FHdRe ) & ReRr Reftdl @& el e w0 I 8 Db
3fEfaTeA® S @ e o Bl FEREE B © | 99 Ye WRiawdge 9k 99 @ fow ETL
P =T HRATRIT 3Mfdad Hetdh (Lowest unoccupied molecular orbital; LUMO) 31T @erd
8 (Conduction band) ¥R &I RGBS ANTH T8 & LUMO TR & 1T IR AT HH
BT A1 | 31 S TRE, Tead URVIM I &)1 & folg HTL & Swaad i anfoad
$etdh  (Highest occupied molecular orbit;, HOMO) a1 3ot d§€ (Valence band) ¥R r
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RIRBISC AAATH 5 & HOMO WR @
AT AT AT HH BFT ARV | ST UG
Ih qAERv—3Jhe CH3NH;3Snl; URIEpIs
AR ¥l B gRh Afleed AR fraeiE foar
TIAT | I8 WIS JGHR gRUmH gt
4 gl & FIeR—YAIgAT H IJAd HBID
Rig 8 <1 wrafre faerd & amver sraRudd
Rerf § €1 781 PRI UROITHT BT FFARVT
PR WRawpge CH;NH;Snl;—,Cl, 9R e
BT IS AfaRed BT garar a1 g, R
IR Aol BT TqAT T 1.47% ol dl T
g |

Abstract :

Perovskite material possesses unique
electrical and optical properties like high
dielectric constant, low exciton-binding
energy, high absorption coefficient and longer
diffusion length. Due to all of these properties
perovskite solar cells have been shown high
power conversion efficiency (PCE). Although
a very good contribution of perovskite
absorber layer in cell performance, the role
of electron transport layer (ETL) and hole
transport layer (HTL) cannot be ignored. For
solar cell operation following steps is required
i.e. (a) Absorption of photons, (b) Generation
of electron-hole pair (exciton), (¢) Diffusion
of generated carriers, (d) Separation of
carriers and (e) Collection of charge carriers
in respective electrodes. ETL and HTL play a
vital role for the separation and collection of
charge carriers in highly efficient perovskite
solar cells. The properties of ETL and HTL
such as high carrier mobility, low value of
defect at the interface of absorber layer,
suitable energy levels for carrier injection
improves the device performance. Besides
these properties, ETL and HTL selection is
based on abundant availability, easy synthesis
process, low fabrication cost, chemical

stability and non-toxic nature. A high value of
PCE can be assured by optimization of various
physical parameters by computer simulation
technique. Perovskite Lead-free MASnl; (M-
CH3, A- NHj3) is used as a photoactive material
in the device. A band gap of 1.3 eV is used for
the CH3NH;Snl3 perovskite. HTL materials
(P3HT, Spiro-OMeTAD, NiO, Cu,0, CuSCN
and Cul) and ETL materials (IGZO, PCBM,
ITO, ZnO, TiO,, Sn0O,) is used to investigate
the photovoltaic characteristics with MASnl;
Perovskite. This computational simulation
analysis is performed by solving one
dimensional equations (transport, poisson,
and continuity equations) numerically that
govern the semiconductor material under
steady state conditions. In this article, it is
revealed that the least unoccupied molecular
orbit (LUMO) or conduction band edge of ETL
should be lower or aligned with LUMO level
of the absorber material for high performance
perovskite solar cells. Similarly, the highest
occupied molecular orbit (HOMO) or valence
band edge of HTL should be lower or aligned
with HOMO level of the absorber material
to get optimum result. Device design and
modeling has been done for high performance
eco-friendly CH3;NH;3Snl; perovskite solar
cells. These numerical simulation results
will be very helpful to predict the behavior
of material in the devices which are under
experimental development. Following these
simulation results, experimental fabrication
of a perovskite CH3;NH3Snl;_,Cly solar cell
has been reported, with efficiency of about
1.47% of the solar cell.

ST & : WIGWpISC AR A, Soldgi

DRI Tebrileh, Al |

Keywords : Perovskite solar cells, electron
transport layer, hole transport layer, efficien-
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cy, modeling, simulation technique, fabrica-
tion

ulREe

Afesy § fafr= =xq vd <ieifie S
JMITIHAAT BT 3MYT & oy 3ferd ol B
ART SR 9¢ &1 | 39 Weg FHoll Al
A Sl U B DI GfhaT § UG B g
g =2l Brcll © | 9@ fIuId URFRITd $Hoft
Al | Sl dl U Bl §, W S9D AT
& @ faurh, uefdd il @& SO= BW W
gepfcr 1 JTfa BT 8 | fasaeR R ST
@ g qd1d 9 AYFDH AEareRor e
& aRUeT H Il SMaTIHATS I GRT B
% forg gare—arec gRpAT |AWIfad I
fadeu T 1 9 gRAAT | AR ol o1 fIega
Foll # gRafda w=d & | gaaH H WRIaRDpIse
3ARIYdH URA AEMRA ThrRI—diecd Jfth
25% ¥ 2Afdd ®I gerar yd ure g § g
@M 7 0 AR & fau Sugw
RIAPHIZE G Sod FhTeiig STaeyor e,
AT d18h Dl Afed faaRer g @ Tferiietar,
$H YRISCH d¥9 $Holl U4 gRad-g d
3fARTE (tunable band gap) 31 ol ¥ HIH
g @-6) | HEFH—INHETDh TAgS URIIEHIST
# ABX; Wve | 9l Wil 8 S mineral
CaTiO; ¥ Sd & ()| 39 WRIadbige IS
H P fHRrgasmi=Td g e A (SR—
CH;NH;*, 2f3), o1g &9 B (S9— Pbt,
Sn++, Cutt, Fet+, 3nfe) 3iR gags o
X (G- I, Cl-, Br-) gRT uelRa fdar
2| 31 gUEIAR (Solid sensitizers) & w9 H
CH;NH;Pbl; Ud CH;NH;PbBr, WRia¥hge
P SE—GIE! AR ¥ (Dye—sensitized
Solar Cell) # warT fHar ar 81 a9 2009
H, DI 3R 39 FEAIRR gRT Ugell a1
RIERBTST SMETRT AR Fel G917 AT 21T (8) |

SD ERT §9 Soldoialsc IR WRiaRbge
gRh &I eI o T 4 Ufderd gdriy T
ofl | BEMG—AGEAG WRApEe AMd H
ST 12 99 & 30T SURIT <&fal § Rl g
S gl | I8 PR & & WRawwge 9
o i Wi # yaferd STNT 8 @ ude
A ® | UPi H UER AT § SUeer],
$H AT AT IR W Holl @ BRI
WRigwdrse AR Hrenfrar yafoa  Rifaret
UIRNfTd! Bl Bicaecd afiads aromR # gl
o B &l Rl B ol gollss IR
RIawhIge AIRTH H 3! Udhre—dlecd qeqdl
BT Hlcded fbar war 2| fog e, ugiaro
3R HMG qFle [y BMeR® ©| faxg
PRI FY UG A by QU H oS AR
goldSl~e JRhAl & TANT WR bl Hiaa A
£ 3Ud 39 R & ARV Bg B I
ddb(Th IHT BT goldgi-il oI F Fu~
cheXfed WRIapIse JINd BT Aok Ao H
AT e T 8, 9 — CH3NH;Snl; (4%
3faRTA 1.3 eV) | CH3NH;Snl; WRIGwhIse AR
A H e Ufaerd H <erar &l gfdded g
21 soided ud Rfpar uRaed wda (ETL
and HTL) WRia¥dpge AR dd & & H
Hecaqol AeT AT & | HTL @& fofg P3HT,
Spiro~OMeTAD, NiO, Cu,O, CuSCN 3iR
Cul a11f¢ =7 3R ETL & fofw IGZO, PCBM,
ITO, ZnO, TiO,, SnO, 3ME & T ITANT
URIERBISE & A1 BRd © | 39 U3 H, SCAPS
(Solar cell capacitance simulator) b
JHE ERT ZnO:Al / TiO, / CH;NH;Snl; /
Cul / Au ST SMRT AR A & A3
far = 2| WRiawprse CH3;NH;Snl;—,Cly
AR A B UEIfTe Afaves fear w2
59 AR U DI qEAl AITHT 1.47% TSl D
T 2 |
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=5 Device Structure
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gRh BRI
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9 3 HAfas  uraat
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% ® % B © SECETHIDHRIT DR
2D w
_ o & I &I

Ih MASnly
RIRBIge $I FHAREd fbar mar g | &7 2 § WRiawdge (CH3NH;Snl;) ER ¥ @1 g
HEAT B USRI fBar T 7| 39 GAT H 8 SeN ddid gRI eRI-dlee  J-V
JfAAETOT U6 T FIicH T&TdT BT JegIT fhaT AT 2| 39 ATy # Udh SRIm) FHIhxon
(@Ragd, @l IR Aia FHevn) @I ReR Rfoal & AU S&adid §9 ¥ & B
3EfaTedd S @ Hifad o o R wd 21 (9)(10)

Light 2 S
ZnO:Al e \\\\
T102 Tlo
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—F
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AR 1 AR IREfeR
Materials —_— Cul CH;NH;Snl3  TiO, ZnO:Al
Parameter ‘ll

Thickness(um) 0.200 0.800 0.100 0.200
Band gap (eV) 3.100 1.300 3.260 3.300
Electron affinity(eV) 2.100 4.170 4.200 4.600
Dielectric Permittivity 6.5 6.5 10.0 9.0
States(1/cm?®)
VB effective density of 1.800e+19| 1.000e+19 |1.800e+19| 1.800e+19
States(1/cm?®)
Electron thermal 1.00e+7 1.00e+6 1.00e+7 1.00e+7
Velocity(cm/s)
Hole thermal velocity 1.00e+7 1.00e+6 1.00e+7 1.00e+7
(cm/s)

Electron mobility(cm?/Vs) 1.00e+2 | 1.60e+0 1.00e+7 | 1.00e+7

Hole mobility(cm?/Vs) 4.390e+1 | 1.600e+0 | 2.500e+1 | 2.500e+1

Shallow uniform donor 0 0 1.00e+19 | 1.00e+18
density N(1/cm?)
Shallow uniform acceptor 1.00e+18 | 3.200e+15 0 0

Density N,(1/cm?)

gRomd fIedwor Result Analysis

39 eI H A WYedl URMR® n-i-p UHR @ g | o4 foF—2 # <wiiar ar & &
URIERBIZT URA H HehTel AT Bl VaATgeid (Seidg—RRheT ) BT FHiT el 21 n
3R p TR & ATRYS [Igd—&d & BRI &1 Selagid d EIHD AL HHI: geldgia U RihaT
IRIET WA | B 33T Soldgie # TahiId Bd 2 | 7Y urael ARl 1 # Ieaifad
g (1) (12) (19)(14) | I PRI URVIHA HHLT: AMRI AYAM 300 K H AR WagH AM 15G &
100 mW /cm?2 &1 U&HTeT digar | ferar a1 81 ZnO:Al/ TiO, / CH3NH;Snl; /Cul / Au @1
g uRuer fd9a (Voc), &g ulRut arT g+ (Jsc), WRoT ®R& (Fill factor) AR Ferr wHHe:
088 V, 33.0 mA /cm2, 081 3R 2349% & | J-V Af¥a&v™ (J-V Characterization) URUIH &7
o 3 5 <@ Had 2| gfth B - a7 Q= & |ieT FaicH qerar gfasraar &f o 4 4
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yef3ra far a1 €1 fIF 5 § WRIdvelge @eN¥eh URd & I3l Aels WX Jsc, Voc, FF
TG 1 R TS dlel UG DI <@l 3T B |

100- 35-5 (Voc, Jsc)
—_— ] -..IIIII:I.III.
—_ 1 ‘IH N 2 = = = = o= o= omomomomomom -
£ g0- \ 530'; (Vm,Jm)?‘\ .
g \ < 251 -\ -
5 60- g -\:
i 520° -\
5 40 TS B
E 8 .
=} p [l
= 20 E’10- . "
S s :
g o 5 51
T T T T T T T T T T T T T 1 o 05 L]
300 400 500 600 700 800 900 1000 00 02 o4 o6 o8 10
Wavelength, A (nm) Voltage (V)

for 3 Riawarse @R Iiad 7 )-V FAFIT TG Ry 4 i w1 Faied gavar aw

3] 0.88
33 o.ss-i
32 0.84
& ] 0.82]
314 — :
§ S
< 30 o 0801
£ o ]
kg > 078
@ 29 ]
- 3 0.76 J
28 4 ]
] 0.74 ]
27 E
S — 0.72 Frr e
00 05 1.0 15 2.0 25 30 35 4.0 45 00 05 10 15 20 25 3.0 35 40
Thickness(um) Thickness(pm)
82 24 -
80 - 22
gm- 20
= R
3 764 =
e 18 4
(18
E 741 16 4
72 14 4
LU B LR BN R B B —T T T T T T T T
00 05 1.0 15 20 25 30 35 40 45 00 05 1.0 15 2.0 25 30 35 40 45
Thickness(um) Thickness(pm)

o 5 WRiaRdIse AATH W & A== Aers W Jse, Voc, FF Td n & A9

32 ol BaR g § g oY Sivel AT WeRTeT, ISSN ¢ 1549-523-X, T: 20, 3 4, SFaR —fAAFR 2022



T Yol Ud Hord fand, "Sea qerdr g MAShl;-,Cl, WRIawhge 9R A &7 ifided,......."

RIawarse CH;NH;Snl—Cl, R It &1 uriifiie dfaves vd anikfye ey
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o 7 WRiaxdge CH3NH;Snl;—,Cl, Udell 9Rd BT XRD WagH

o 7 #, WRawdse CH3NH;Snl;—Cly, Udell WRd & fheca W@ @ XRD gRI
sifaferRaa forar Tar 21 a8 wrd fond 1 uRoms gd wastfra ety w3l & aRomei | e @ &,
S AqspIviig HRET (tetragonal structure) TR Udhdl fhtea @l gfte @xd & | WRIawmige
CH;NH;Snl;—Cl, Udell IRd @ FESEM 3ifyaievi (FESEM characterization) &I o3 8
¥ forar T 8, R udell WRa &7 9dg W Afavas YA $Ram € | §9 Udell IRd Bl

T o fafdr (Spin Coating Method) & ST 137 € |
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o 8 WRIgwhIse

AR A B ghreha
Sofl @1 fagd ol #
' gRafda & @ efar
B 31 v 7 o R
TAT | AN T 1.47% DI SeIdT TS T € | 9 AR A BT AT JRRTeer | A
grarexer # far a1 € | wReT R (Fill Factor) &H &9 & $HIRUT gefdl WIfAd &1 Y 8 | 9k

A DI HH SEIAT BT I HRUT WRIGBIGE dcd DI 41 FAg-Teierdl & | I ardraRyT § 5]
PRI F Ih & BRI eI H AR &R BNl & |

1
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X

CH3NH;Snl; / Cul /Au R SeniRe
AT [qwAsAS (Planar Heterojunction)
AR A BT ST fFAr T ¥ s
BRI AT A Alhy WRIERDBIST AN
TRd @I AT, el g gar 89« (Acceptor and donor density) T HIH, Seldgis & HIA Held
BT BT AT T B | GId: SR HRBI gRT AR Hol @1 3&7al Bl FeiRor g 2 |
T BRI UROTHI §RT RIS TR UR YATERYT 3gdhd, ATHRUT AfARE TR AR, $2a
SerdT g CH3NH;Snl; TRIawbge AR At & FHior § \grar ura @l o |9 € | o
ATHRI URUTHl BT JTHRT BR WRigwpise CH3NH;3Snl;—,Cl, IR o & 9IRS G
31 gitc ff &1 TN 7 |
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ST B STENTR 9T Pl SRR MRA & URATY] BRIsHH
BT S qAT RITHR FHET 1T & | S/ & I ATAI
—TRIMAl BT AT BT | ¥ 1945 H Il AR QRGO
TIET g¥¢ & ORI HedRT ¥ 'TIeT Jerd STgHeT Aol
(TIFR) @1 RATYAT @1 | TSI & d1& A 1954 H USIHD
TGl gXCfeTeMic S, &l AT &Y | d7g | 9T & A1
TR DT ATHRROT 3T T URATY] IR D% | U Ih
IS B & AII—ATT J Toh ATl SOl AT o1 | 9T T ST 30 3faca] 1909 Bl
a8 H gl o7 | T, A, RIFASN q1 IRgdell 9 S 488 oG o7 | §9 | YO &
|1y I U yofdraral A o | S Us—Ulel | 980 WIR AT | U dR S 9T §ag P USX
IS ¥ R @ | SBH <@ fF BB AR T 88— Ug @ STferdl BT I B o |
<. WM 9 AoigR! W YBT- ‘g 39 P 941 I8 817 g uar © 5 s w e dar
FRA &' 39 R Udh HoIGR dlell, '\18d, g4 Al H8l T & b ded del B B oy
T US BT BleAl Tod 2| & 39 Pled & g fFer 2, safory &6 @e W g1 s
HAOIGR @I AT GADY S AT dred {6 g 999 1T <R SA9R AT | 39D 918 SR h
AP BT A THR H gAThR YT b a1 fHT WS g&l Bl Yo A I AR WIH R
of SR STRIT ST AbelT © | $99 UR STfIBRT SIedT; 'R, BIFIIT BR IR Aholdl Hel Fahal
2| I8 AP SI. AT 7 I AT BT G IS S WoIdR 99 &7 BT B dl 7gg o
AITIYEd T Fhardiay SO ST S8 WR oidl {37 | I8 gl 39 a1d &1 gab

2 fob Sf. 9T o1 319w gRAer g yufaror @Y fhar fhe o |
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3MYfT SFT : b fectad Hem
Supply Chain: An interesting issue
R ot
Viraj Lele
Industrial Engineer, DHL Supply Chain, USA
Master of Science and Engineering, Pennsylvania State University & University of Houston
viraj.lele@dhl.com

ARIY

3T 1 JISA—HRT AT B U TSI FARNl UTed Bl AT 1 & | MY H&el
(Frerg A9) T § g8 iR W wfed g wiifs g2t wetere ufoRgwt 71 omufd Sfwe @
3rel R BT BEN F U B 3MTl W qH YA 81T & | 39 AuIfed & # Y& FAfdd
M B AeIHAT B 7, RTHH oIS—H TN AT8dhl & AT 31§ AR 980 AR AN -y
# U—eraT & H o B ¥ |
Abstract

One of the toughest challenges faced in a fast-paced environment is meeting customer goals
specially in the supply chain industry when competition is cut throat. It’s all possible due to the
hard work of frontline associates and the team working behind the scenes in making it happen.

ST A= : MY e, GAYfd, IR T3 (logistics), TP DT Je (TADY), IT—(Igeryor
Keywords: Supply chain, replenishing, logistics, stock keeping unit (SKU), velocity analysis

R

S ¥Y UF Bl foray & WY oRkgd @l o U8l a1 a9y ¥ 3fftd 99g | FReT &
frersfomar wid & SR — ydf 2 3 enfid v 9ga 91 wlts o St 7 sienfie rfifar
T WU H ITD AM IS WA DI R B & oY U 31f9a A9 2 1(1237) IWRIch U gd
TN e & el Ud fherrsfowar & s &3 § &y avs @l IRE B AT IRl & (¢5) J@d
T ERT I W GReTd g AARIIA Bl U4 A & SCHIv | UG BEbI & adid d
gacd o) fd UdR SR o, s fhar &1 g9 oy vz | 9uiF fdar war 2 < wfosy 4
MY si@ell Udes § SRR g & Faar g 16.10)

el 3fae
fUeel af & Yol HeM # AT oid & Ydi ik 7eg 4R 3 dffoiRed dard &
BT FTA DU B B AT | $HD A DU I g0 UG Gl Pl ARG DI T[T Bl

ST off | 39 9V 3[aR W BUHl bl BB BIb] d¢ AT | Ul o8l 3ad+ 20,000 ufedt
(cases) ST—ugarr B off, I @ ggax 55,000 Ufet &1 T |
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3 IB MaeId ol fo ufedl &1 S\ a
fuiRa e 9 Meeaer agT § W@ &
WM q& UEAH B Y9I W T,
RTIRT HTel STee] & STedl of STRIT Sff 9 | 39
e B 9T | Reifafdnr s gsfort a9
Ped ¢ |89.1011)

SHH §{B 3 FARN AR 378 —

e ufedt @r [uiRd w9 w® ®g=r

T I8 BT IHI W F 84 9 ufedi &

To1d H <X B ol |

39 B H AP AFDl BT T TS,
R o= &l & forv $1fie &1 use
|

fedt & So1d H I b BRI Wlell AT
R ufedt & v § O 0 B9 Y|

39y I8 o7 & IRAUT drec H HH
DA A3 WY, I ufedl @ Sqae MeiRa
XA I AeH—RId db I & JHT Bl HH

DY a1 9Y, Wie & RA—TTell &= &
H ® I B9 PR ders WY, o« A1
STeal ¥ Sledl 88 9@ | HY S 9HR 9
TR & @1 fvig faar |

Houfedl @1 W 9 (TE6y) @
IT—faweryor fhar g o8 <@ & o W
qeg U FEiRd ImH ¥ deF—wId dd
S | fhaT a9y ofcll & | 399 g3l udl gl
f afedl o 91 AT W WIEl RS @
off, STEf S B ¥ SEN—SER BT ygdr o7 |
Iife @avenr wM & o & off | 3 &
IRETT B R gl o1 W& o | HeAd: Sl
qe¢ Haied Iorda arell off, 4 W WEl W
il SIreht off, STef A 9 IH @ e | drEx
T8 Prel O Aahdl off | S BT W 9N
FRAT Usal o, I Sarer (@¥1d 60,000)
ufedt @ AT aret A1 # SR 12 991 9
ey @ gAY (Reiferie) & ol w&d
oy |(6.8.10)

AMERIT: Ufedl &I A §RT SER—TER
St & AT H fAwd € 1646) —favemer |
Hied g1 b O IcUral @1 |41 SareT 8, 9
TH Ml TR STdR Uhd 8 8 o, & |
I AU TP AT R el UgArT S
Al AT | ST HBT BT AU BT A I8 UgdrT
BIAT T | S99 S STEl BT W@+ 3R aras
T  9gd T9I oW @1 o7 | STl Iorg
el &l H QT FHBIT 9IS 8 IET o,
FIfp ufedt BT S9H RIH W & H < B
A I o dTell BT 39T Hlel S8 & folg
I8 Fcile B gsat ot |

9t WR &9 <d g H9 oremgd fean
& B a¥g FT I8 B UHR BT © iR
fhT BIAT © | WIS I8 o fh &9 ¥ &4
RIY BT F IS Tl SRl W Y | 39
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IR H URMS AR BT & GG AT HUAT
DI IS SH B WY HAIR TH T <A
g1, FSTRRT A1 B Ao b DIl gl

P IMATE! DD B, fbad! SO B9 &

3R e Tad &9 2 |

SH® 918 IRGRAT DI ARl DI IUAR B
ITAR S I B I T By T g
PRI Y S A W L o T b awy

AT

fel FTHR e Ugel gl Bl JATATSIE
P! IGIR BT IS UH a9 BT NeqIT R S0
o T {6 Sl awgell @ sTaTaEl o,
Hez 1 f 1 & Bl 2 | 39 91 e
SITATSITE! dTell IegRll & Y &1 IRl I
T BT AT | I AN B AR @1 AT | HH
SITATSITEl gTell aegall @& I &I gRad-Teid
3T T 3R WIS BT SR @ AT | ST gRomH
T o, 9 A QU Y ek | |He S
AHAT & —

Trend of RCH count over time

forg IR @ fg &R o &

nnuna

AAaaaa

-----

P--ﬂd‘!‘—-\."'ll'u"-\ﬂ'\-ﬂdl'—'—

A o RCH
I —_— A g
0t o4
k: & a

o ﬁ =
) = &
8 x: ?

Ih qFI AT W W 2 b avgall & @ B W H URade | IRAE H BIB! Bl
TS | I8 fadaR 2021 H 842 T, ST HRAXT 2022 H HH BIHY 439 UR 37 AT AR A T &

g ¥ 39T AT 215 &7 |
forepd

9 20,000 UfeAT BT IoTa o, T ARANE 842 o, fobg awgall ol v&@ & fFeiRa =
# gRad+ o ¥ T 60,000 Ufedl & IoTd & dTdq[E SRUIYT HH BIHR 215 I§ 1T |

SO Ufedl @1 gAY H o 9Tl W9 &R U H BF ©C HH 8l AT |
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Y9 H T HH T W AT BT Sord
Y Sfrerar A 89 o |

Hifed g B 91T B Al AT B
Pl AT 10 ARG SfeR Bl gad g |
AT I @R So™ § 99 97 BT ArRid
SYANT =g faery uRarsrmi # fhar S
AP |

R g o 9 TR W9 JE 8 dife sad
3R GUR T ST Wb | 39 IR A Al &

BHABTS BT WHU & 951 T & | TEhl o
U QY FS AT I R fhy o7 @ 2|

TEd 3 TS AR Pl GosTaR ol

$H A8l Y T, UG AUl FHIS DI I
RIS # 1 g1 derd gy wrdvonferar |
fRIR IR & g voeRd € | 399 U o

E9RI ok &1 gad 8idl 8| 91T 81, e |

ST aTelT 99 ) g9ar g8, 99 dusr S5

Rerfer # g+ 35 21
ol o 3 g Sl vl b R vt

Alphabetically & & qoiHTen IThH

sorted terminology ¥ gaty

in English

Cases ufedr

Logistics TR 94

Replenishing g: qﬁ[ SRR

Replenishing cases | gfegi o7 fHgiRa

by hand (RCH) I W) R wET
Stock keeping units W
Supply chain @Tciﬁ S
Velocity analysis T favoryor
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sfiferarar JreATgeTe
(22 R*IFaR 1887 - 26 3 1920)

SERT MG Teb HeTH IOre o | 9 facteror gfesm o= o | Sep
S 22 fedmR 1887 Bl A1 HGRT W 400 fheier afaor—uf¥=d ¥ s
qHS TP BIC— TG H 3T AT | MAGS IO BT WIS Bl §IaR DI
IS & WG A o | gAY I & Ui SH agd eV org o7 | 3%

fawara o o T | & SIR BT Fal TWHU W B Ahdl & | I I
, 'UP' DI I SIAR BT wY A o | g (G H GRS b OrEH B IR H
AT, FRIaa—a9 R, 3R I IohR BT IR AR G forg foram &vd
o | ST W SR T WRE reye off | 4w, \2, e o Wi @ A
ST B BOIRG I T dTet o # Ferd O ST ! T Hem & W77 2 |

TP IR P 91T § | Fed YA B SR Mo 3R & JoT 3RUATel # 9t oF | 391 77 .
BT 9 Q@ Cadll | IRUAT Ugd | SRl BT AR 1729 T | IMIGoM 4 fAd W Sf. gl 7 98w
g ¥ FE e, & 98 e oy ¥ @ wiifs sw9a orEe # 13 e wiid ' 5N RmRY &
JTILARI ST 95 IAYH A © | olfbT MG o 31 Sia1d (33T | 781, I8 U Aqqd AT 2 | T8
I8 A B W& 8, T 89 1 79 SRl ® St ¥ ° ddl § b d) dahd )
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AR & aN H 3 [IAeroT Tt o MM Bl | ARG IR 39 Sl B 3fel 1 g
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UcHAIIIH &1 0.5N BIEIGciRd 30c H A&TRUT 3@

Corrosion Inhibition of Aluminium in 0.5N Hydrochloric Acid
JOT AG,
Suresh Sahu
Department of Chemistry, Engineering College, Ajmer
E-mail: sahu.suresh50@gmail.com

AR :

59 WY UF H, (g "egd (HCI) §  vogHifd R geme afd A (mass loss
method) Td MA@ fafd (thermometric method) &1 SUANT M FETRU[ [T BT
e fhar T 21 39a oy 9 R eRe N—ariieli$H—4—fRengd—1—s e+ (SB,),
N—aHIe e —4—HITRII—1— BfeE (SB,) N—UIRISH—1—"%Aa e (SB;) &7 SUIART B
ey fhar 7T 2| <A gonfordl W T el O I fepy fdorar & fb HWeIRor sraRigd
DI qeTdT  (efficiency) 3771 9 JTERIH &I Aigdl (concentration) W R &xall & T ol &
AlGdT 94 TR gl & |

ABSTRACT:

In this research paper, mass loss method and thermometric methods have been employed
to study the corrosion inhibition of Aluminium in acidic media (HCI). Three Schiff’s bases viz;
N(vanillidine)-4-methyl-1-phenylimine(SB;), N (vanillidine)-4-methoxy-1-phenylimine (SB,),
N(anisidine)-1-napthylimine(SB3). Values of efficiency obtained from two methods are in good
agreement and dependent upon the concentration from the mass loss data, it is concluded that the
inhibition efficiency increases with the increase in concentration of inhibitor.

HST o : TR RIY, SA &ffa Jorell, 94 (SEM)

Key words : Corrosion inhibition, mass loss system, SEM.

ulRaar

ST gTgall ® Adg ardrERe | SURIA THI, SffaRioT & HUD H Il © df gy dR—4R
39 T oxa @ifd garil 9N SifdTss, Beseifarss , dree ofe § gRafid 89 o
g, o a7y dR—¢R T BT Y B I 2 | 9 UlhAT Pl HETRYl HEA ¢ |

“ergait &1 3raifsa AR F uRafda S FeRur wacTar 8”7 HWeROT (corrosion)
B FANC FBRAT AT F&T 2 G I\ AHo & UHAH Sud B | TgHIfE & e
31T el @ 3TUeTT HH B & HRUL, A ¥ SUAY & TAT 37 & YRIY H I SATQT
grg & WU H IUINT fHAT S R8T 2 O T UBR & 18+l & I3, e, 8alg Sf8lol , Il
® g0 SN2 | GeRT AHIeT: &1 I Fg WR IS g T4 & SR BT §, 399
a1 Jgd—RRIE AMBATY (electro-chemical reactions) ¥MAE BT & | R sifaRiavor
(oxidation) THIS TR AT 319=d (reduction) DTS TR BT & | 19 HeTRUT i HIIH B
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SORIfT # BT € T BISSIo HANTT S
FfAfhar vdel wU W B 2

R A B9 Al HeARUT SfeRES Bl
ST HX Al FRU JREH 39 TPR
B AfAfharal & ABAM HRAT T HEROT
3ERIET T & A8 UR STHSHR GRET Bl Udh
Had gAIHY JARITD BT BRI B Il ©
3R g1 I AR B TH 9 It 4
fopar &l PR Qcll, Y8 YREM dbad G W
Pfle 9 TS ® RN SUAE F8f 89 <dl
R ERT HeTRT 89 &7 &% T I & |

STETCR Braf-eh Ale foT4 faws oAy
SR N, O, S, Se afe SuRerd &, U ®rafd
AMS g1 WRATRH W SURYT goldg =l &
THid! T gRT 91g &1 Jdg R aiiyg &
S @ BRU TG GERUT fARIE Bl 8
(=11 | 39 TRE & PE-1H AINTDHI B Feram
faww  uRwrORl ® Soldg™ w9 (electron
density) TR R &=l 2|

JTeRIH G&TdT (Inhibition efficiency) 379
TR IR Pl AT Hihd Drsi| Dl AT,

SeTaT  Aigdl @ 9 & A1, {l Tdg &F
939 B AT 9¢ ol @ [(15-17)

9 WY 93 # a9 HCl &1 05N Al
R TgHIH R A R &Re N—
qH TS M—4—fAATgd—1—% eI (SBy),
N—aelSH—4—RTRI—1—HeH e (SB,),
N—UNIREF—1—%aI= (SB;) &7 HeRoT
JRYF & ®wd H ST B T0ET Bl TS
e forv saae afd &1 STt far a7 |

RIC)
THIFIH & 25x155x0.2 I Wl

AT A1, S H (~) 2 mm & 6T Th
el g o & S8 S RR W &1, @1
AR AR @ X @ &1 TegHam
T BT 1,/02,/03/0, IS & AF IfUd TH
BRI (emery paper) & ERI IiH ©T A
qifelel R ol ©, ale’l g ol (doubled
distilled water) @I g™ ¥ @9 05N HCI
T faea TR &R © | I8 GAREd B ©
% g # foru T 9 e geroeTs
AfEpHE S0 @ 8, dr fafr= R aR®

|fehd ©-cd (active density), 319] T JATHR o
NI & YHR TR 1R Bl 2 |

THIFTH Td S dh D (ore) b
JeTROT BT ey A~ 3y qregy |
fopam T(12—14) |

Rp &R® T fORqd ISUTANT BT,
BTG, faveyomde e | foar
T &, 3% I, SOR®, Ui CaTSoR,
e, Sifdd & U # W SuanT e Sirar
2l

Rp aRe tgHItm @ fog Geare
3ERIET BT BRI B & 3R SIH—oI AR D
@ Aigar # gig B A T AT SRS DY

URFORTTA UOTell & §RT velfd fdhy Ty & |
HR B dOHE R GIHR § 50 Heileier X
@ §h D WEEAT ¥ gA <d g, &R 9y H
Gl 3@ <d 2|

24 G & SWIA T I fipr A R
MaTAdR =il A AT &b, TH Yhd H
JET o, d9wad IS A BT 3ifaH
agq &lfc dTeldr, segd & o gs 4l
DI TUET BRI 7, SHD SURIA 7+ FF B
TERIAT ¥ RS <&l (%) @1 gfaerdar
freprerd € (18)

1% = 100(AMu — AM1)

AMu
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TRt AM,, = IR faerm # a1g @ sewe afd
AM; = i faeee 3 arg o s afd

JeTROT BT X SIA &fd @& gRT 79 UdR 4 Ao €
Mass loss x 87.6
Area x Time x Metal density

SRl AM el H S@ME &1 Bl ©

A T W H T BT SAhd §
Dg/cm3 ¥ 91 &1 &9 8, 3R T &< # 999 7 |
qdg &7 (0) @ ff 1 g o Ferar 9 Ao €

aas o (0) = Mu~/M
/M,

SRl AM, AR e # g @1 segde dfa sk AM; Ffea fems 7 arg &
MM &f 2 |

WETRUT ! &) (mmpy) =

AR — 1
298 £0.1 K R 05N HCl R TAFRH & ford R efRes @1 faf=1 Arsareli w)
HeAROT 3Ths
AR &5 — 7.75 cm?2 TRV AT 24 €T
9. IR D S e IR D &I HETROT &% adg &7 (0)
RIENINVY) AM (feft %) (mmpy)
)
SB,
1 Gl 235 — 14.976 -
2 0.12 106 54.89 6.3589 0.08522
3 0.24 82 65.10 4.9191 0.2822
4 0.36 64 72.76 3.8393 0.4266
5 0.48 32 86.38 1.9196 0.8022
6 0.60 22 90.63 1.3197 0.9855
SB,
1 GTell 235 - 14.0976 —
2 0.12 104 55.74 6.2389 0.1001
3 0.24 80 65.95 4.7992 0.2870
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4 0.36 62 73.61 3.7193 0.4454
5 0.48 46 76.17 3.3594 0.5046
6 0.60 37 84.25 2.2196 0.7282
SB;
1 el 235 - 14.0976 -
2 0.12 9 59.74 5.7590 0.1605
3 0.24 42 82.12 25195 0.6620
4 0.36 21 91.06 1.2597 1.0079
5 0.48 19 91.91 1.1398 1.0554
6 0.60 15 93.61 0.8998 1.1658
foreepef

HCl &Y 05 N dArsdl & folv g &fd Ud ufderd eeRied gefdl aRvl 1 § <F 73 ©,
Ig sy fpctar & b SraRIge &1 gefar Higdl de- & 91 dadl & 3faid

IR D &Il o JARIEDh Algdl

SB,, SB,, SB; (24 %) av® 05 N HCI (24 ©2) % SB;, SB,, SB;
A NI & 1 SRR @ e S g
TIT AT %\’I § g“ 52-12_________.--'.:-— _ﬂé% —= 50.63
:E ?\ 59.74 ,//'.gg"-l- e e i
,E‘. &0 - 73.61 1
M afd 9 U el - j‘ 54-85.1.5.?4
# 05 HCl R SB; @1 3ffddad =
SeRIgD & 93.61% W< B TS
g s ug ot feear 8 f& o = A

. 0 0.1 0.2 Tl T _!_.;‘{‘_
A=t R aRe vegfafm & fog ®se “éss2  $bes

inhibition concentration %

HCl 37l § Udh I I[aREd &l
PRI R B |

SEM Wi & gRI Ml
TGAEIH ® Wag W B gl

gRad= &1 3regg= fhar 3T |

fF— 1 e vgmtem &
T @ A
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@ 1 < T, TR W
B aTel TR B O Perd, g

BT B |

g — 3. 24 5¢ & foIU 05
HCI faeas & adg ks (1%
&R®) H TIATE & T DI @
T, qEd UegATH B Hds
TR B drel uRad & SN $erd,
fog  gmr fewmr i 2 o &
TGARE @ T8 W RS
(FRrm ) @ UM B uelR|
FRAT 2 |

: i —3 # s (R &Rad)

@ UNIT & HRYT IH — 2 BT e
F4 g, Bed © o & TIAFTH R sreRus (R &R$) & SR 2 Sl I8 JHIord vl
2 5 arRiud (R &R®), WEaRT & Ud BT HH R § HERS ¢ |

Alphabetically sorted English word | gofaye AR snfeq gt 28 vree
Active density BIERRCE

Concentration Afedr

Corrosion FETROT

Efficiency qeTdr

Inhibitor TR H

Ore YD

Oxidation ITRITHYoT

Reduction TTTI
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RART &Tef URFRT / Indian Knowledge Tradition

Aeg-AMa-upia aeer & e &

Evolving Trends in Science of Man-Machine-Nature

Om Vikas
Dr.omvikas@gmail.com

FElle H W AR (Stars) R UE (Planets) 8 | 89N AiRHSd H A F U & AR e,
e, gedl, HTel, geufd, Wi+, I¥<d, *uegd U8 & | ofl 84 U el & aR ¥ IR o
2| UIE ST H (Jedl, Siel, 9y, A, SMhTeN) 39 Uid dcdi ¥ Uard §+; $9 Ui d<dl b are
(79, gfg, JEPR) T 3713 ddl A Siig a1 | Sfial ¥ #9 fafdre 8 —  gfgae €, fora— ard
AHAT 2 | Aa BT 1 gfedl 3R wH Sl @ Wil & W W aR e @ forg gfg wan
H Y AF AR TN ST &, GURT &, TARAT 2 | §9 UBR & I3 31X dheiid bl 72N 8
Adhd © | U AMG Aartord weiH §+l, R st el o 99+ @il | e @ forg gl
(AD) & 7 ¥ uRig 2|

AG IS (Creative) &, FATGT (Creator) & , 3R SUHRHI (Consumer) 41 2 | #1994 gfg
ST &, Upia H avg R "Rl & R H [T W s faclie, uRievl, fageryor, fFspyvr,
AT MM & HAdG eFIT | Y S BT Foid Bl 2 | el 3R FaeR o T[o1 &
gdT e ek Rigia ufoorfed axar 2| #Adg eud (Systematic Study) ¥ W 39
U S Bl AYAH Had # fa5 (Science) wEd 2 |

WA WA & 7d eard # WA SEWI, 3GA BT Fe—fa= S gREIid aRd € |

YAl (7.2) BT 9ETIATE & — 1d H AW QUIGY ¥ ARG Jded ST H§ 9 eI fasm
|fed S (01 feer=i™) &1 HedT | 9 S o R JFe o & oY 3R &8 A1 2 8 k&7 |
qul S H UIET SR @ A8l S19 3iR o+ SITd & 3fedTed SiF Bl FAEH o |

YD (7.4—7.5) BT HEGATS & — ( gedl, ST, o, I, 3MHTeT ) — U Ys[HER[d e dwa
3R & < (H4, gfG TAT PR ) —— Ig NS UPR I a9 HRI gord e "3RI Uil
21 1 AfaR® W o= WY U 7, e gRT i A= sl & forg R wifhal &1
fa_Ted xal & 8 | R SR ART §9R SR &, el 2|

gfte # yared, Sii, gefa wer €, fdh S97eb T[0T T AT € | Y Yb TEX TR Y9Td STefd
21 U™eT ST Bl St IR P AaHH I I U BRI BT 19 by Ihd ¢ |

Y IS ( Science ) UUel S & M4 b &1 AT & | URTEIRH AT & ATEATCHD
S Pl FHASHT WY T |

THiT # G qdr g (Phenomenon) & HHdg eI (Systematic Study) ®I ITdhid
fas= (Natural Science) ®&d & | JeA: AAA] JeoRk XAl HI AMHed (Model) &7
HHIE AT B Fdhd 2| O URAT] WAl Aed, idbald Aed, IHSd @ W anfe |
mhfae s, gafa § |rdvife wmad v SgaTfed wvar 2|

48 goiRft IR A H SrHIfRT 9 GiHol TR WeRTeT, ISSN : 1549-523-X, Y: 20, 3 4, AR —AARR 2022




M faem, "Ara—weia-—ueid faem & e w9

afe a¥g f¥ar " (Phenomenon)
Ag [T g a1 SHd IR H HHdg eI
(Systematic Study) &I AFEHaH  [I=H
(Design Science / Science of man—made
artifacts) 8 Webd & | AFAHIaDd fd=i /
oo A # i deg (Goal) e W
e @=a € | YR IS Tagor 37rar/
fFao—fafe g g dferd gRomd e
g1, R o= dsfae ot AR fmtor—fafer
A 98 YR T 9 |

HId Eﬁ U‘H‘ll?lcb gdgIN, DRI, HATQRI,
afe & IR # HAdg AeWIA  (Systematic
Study) @I #Efd®! IS (Human Science
/Humanities) &8 & 2 |

IRA # = 4 &1 faerg fadem dwpd
reHg H B, ST 1500 §. I (BC) ¥ I8, YIS,
wu # SfeaRaa 21 o A 7 ofiqaiy &
Y@ T8 D ©U H HA Bl A, BH, KT,
M I U J&1 HI U 3R Te H =AY
o, arg, Fafeaan e, affe a9 e
H1 o T | faB™T wH H 1000 S W 1200
3adl (AD) @ &g faqel smwianei & <A
Bl H A= [T 8 q1farT gor | | 1835
H Hapret @ RreAriifer 7 SRS wrar &1 Sifyard
b, qoqell BT THT B3N | UITARI S
fasme R 9a1 fRar| 39 9earan aRRerfoat #
Al gR Ffaug dsfHel 7 Aeayel dnreH
oo | wd=ar & are Wt fagm e &k e
H A g e ugfd & orgar &
9eT |

deg H ARdm fOgm fae &9 @
Ao ¥ -

1. AFfdae! {45 (Human Science) 99§ &l
T I&T | S ball, &4, IS, db Rig
d, BTd, 3R F&ie R AT 9 o

2. AFEPHiad fIem B MR Tohd o |
Jenfe gl & el STk & IR #

e, MYl UR gl el AT, AThdaedroT
g H &
3. d&ygel faar Mftedl iR oy oee § gd

I BT Soolg BT ol | o |

4, AP WINT & SATHBG ATHII 3R
faeuRe e o1 fadbra gai |

5. #Md, WNfde @R, 3R UHd B
IITAT el & MMER W e I
Td Aifed Hae ga |

6. Y fEr SR HAFArgEl  |EEEl

cHeol e W g9 fear am)
gDl IENT A5 gU |

7. IME e 9 & F 99g 7 -
U Yedl, U URAR, Udh A : agdq
HTHDH

OO

ureaTe faser fawrr s R =l SfUSll
H €1 PRAT A BN | 3R —
*  300CE — 1400CE: Dark age for Europe
and Golden age for Arabia.

* Knowledge got transferred from
India to Arabia. It was translated, and
Arab scholars developed Astronomy,

Chemistry Algebra, Geometry,
Trigonometry, windmills, water pumps,
etc.

« 1400CE - 1700CE: Evolution of

experimental science. Europe developed
Earth-centric cosmology. Whereas Indian
and Arab scholars proposed Sun-centric
cosmology.
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1700CE—1900CE: Scientific Revolution.
Development of classical mechanics,
Modern Chemistry, Electricity,
Magnetism, Light, Thermodynamics,
Biology, Social Sciences,

1900CE-2020CE: Radiology, X-ray,
Atomic Energy, Quantum Mechanics,
Genetics, Molecular bonding, Computer
& Communication Revolution, Modern
Geology, Ecology, Space Technology,
Disaster management,

Development Trends of Western Science in

brief —

1. Scientific Revolution — Experimental
Knowledge

2. Computer & Communication Revolutions

3. Standardisation and Patenting in

Engineering & Technology
Commercialisation of Technology

Market driven technology development
Growth of MNCs

Alarming Societal issues, Climate
change, and Terrorism
Shift  from India’s  Experiential

Knowledge to Western Experimental
Knowledge and now towards Referential
Knowledge

Desirable Future Technology Development
Trends:

1.

Open and Inter-operable Technologies
for local and global peace, prosperity,
health, and happiness.

Competitive and promotional technology
ecosystem

Technology based cultural practices.

Global Cooperation on One Earth, One
Family, One Future

P forU srpay I8 A=t &1 A’ Her Srdr 2 |

BT, 3cARIA

(12 3FRIER 1908 - 6 WA 1983)

ST, SR BT T4 12 JFCIR 1908 BT IR T3 & [k
7ol & U g 3 g AegHaii URaR H a1 AT | §97a Siiad
B! VP Tl Ieaidid © | g DI GHIG R SHAT S B oIy
GISTehdl| S & Had & WU § BT g1 [T AT AT | ST &

U= T § 8 ® BRI I HFE Beicl Bl UG T AT 3R
I I B Ured IR DY | Tg SRT Did ar RvfHad vd ey
THg &3 B TANTRITARN T BaeRAl & Vdlgs deld HHIeH
ERT FAIRTT fhar T o | S €R @ RIF SHd! Ud 3ifg #
gRER fhvd 9 e e RN S96! Th 3iRg &1 A g9

% foIg Fell 1| Sl & SRM UCHRIed qareli &l Teroll
A IT RERAR dee, &1, 7o sifidaRar (Urticaria) 8 41| 39 &) 4 9 9@ d I 781 IR
I | R fl 7 O S 39 B & R H 313 Rraerd @, iR T 8 9 o wwert | favd
ZU| SR Bfd vd RRMAE & &F § &8 70 d1 STERd S1He™ fHy | 96 It ARt
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AXpa BA AR ?
How to Learn Sanskrit ?
YA I1eql, OreT QraAf2
Poonam Yadav!, Yogesh Sharma?
HoTae THIRTTE — BHedier favmT, ey Tl g derm &g, =18 el

2qE A — Herd T, sfewr e I war o, T8 faeen
Email ID : poonampsp242@gmail.com, Email ID: Ycsharma2000@yahoo.co.in

Taqcl o # B STaary ¥ AMAYIH d<dl (W JUIHTST, STARTT I, TG w, A,
TN, THR, ST, U, HRE M) BT Helg H SO fhar a1 Ud 39 MR W
faf=1 areril 1 fFmior Y fhar war | wvpa H areg [ 2 Sw a<al @ kg sredgd
BT IMMITTIRAT B | AT 7 dTel oikdl & I AP & ARIH Sfaare Td FINT Bl THSH 2g
IUYtH S T Tl BT gUh JAd [RAR ¥ fad= fHar SR | o 39l e § uRgd o
@ HeE W arR M @ ravasd sraud wres, for, ged, gou, rq(fehan) @ fadee fear
RET € |

AP A9 H g T wreawy (A, FaAw, Ryl ey Afe weai & W), Srgey
(Us AT U, Mg AT T T AATT T AT, a5 FA aret=r, forg s1eriq forg=r i
fopanell & wu), formT, a9, qoy onfe & wyfed og 9§ Ul &l & |

S4[c<

quf & T Bl g HEd 8, S-—IHAHA+HI= I | T I~ IR & 8a € SR— s
Y[, FAH Tes, ARyl SR, Sy vTes, foharardl wes (8mq) oM< |

ST org-

i) a%g, =afth 31erar I & 9 Pl Al Ped 8, oii— JKIhd (JRIP—ax] b1 ),
HEY: (s ®T ), STAYRH (AT BT AH) M |

JdeTH 9l=-

A & I TR WH BT S arel 94, T8, $3¥, G Jog 3Mfe TTeq FI-H HEalld &,
- e (H), @ (39), @ (@8 Jou), 9 (@ ©f), 99 (@8 TgEsferT) nfe |
fador orez-
fersr (dam ar wdm) @) faRivdr qam 2g W fhy S arel wreg faeier wEerd €,
SRI— PO 31q: (BT HIST)—I-T ‘315’ B fANTdT a1 B ‘POL'IE BT TN fhar 1T &,
3T WL A fARTOT B |
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faemor @ He—

JUIETRIAU— A T (A TE),
A B (I3 DfA), A gow: (I
A gew), A @ (e )
gfear AT anf |

IR — Th: BT (Vb BI), g1 aTeTdh!
(@ 9ref), F9: Tl (A ©), UdT =14,
EECHN I CEG RSN ) A
URAER— SO0 d9ifg: (T SIor aRkfad
ATae), I AR (T DR AR, AT |

foror fererzor—iv@a wiwr & umn: e @

giferd qul, wres H youw, WA, W @ a7ef
(AraTE, Segarl, Yqdrdl—ag, fowh anfe, quf
(T)arel, Sedrardl, SRIRaATdl, Qg Al A[Y
@ JARAT!, AT TeR)  AMT B MR W
forT &1 fReiRoer fdar ar &—

gfceror-

1.

9 sl @ 3 H 3[BR, SHR, SHK,
PR (31, 3, S, ¥, avi) anfe avf &', 9
T: gfeelT e B o—

: O =l & 3 H APR (371) qui—
— SR &), :
_ AD — T+ DH+3T
ﬁﬁ. 5 i;ﬁ g{arg?ﬁvmsﬁ?ﬁ (?:ﬁ aﬁ;lm)’ U — TSR
fpamart — il Teofa (Sied) AT ®), O ¥l & o H EPR () I —
e emafa (7 Srear ) snfe | gR (faw]) — g+av+s
ST oI — I, qT, G, JeIfdl, qenfy, fafd (em) — e+
afe anf | R @dd) — THe+3+s
frar QO & & I H SHR (I) aof —
AHd # form & dF TR € — T = TS
1. Yiceer— O wres &1 gy SIfd &1 a1y T (T = e
| 1, 98 gfeelT ¥ HEAN &, Si— M, ST (W) — FHHS
(M =\ &1 gon), e @@ 9w &1 O w=kl & I H FBR  (F) 997 —
ToY), 3759: (ETeT) of | M (3me), wfewq  (\fewn), IRWH
2. Hfder— o weg A N Sl @1 9y g, ()
T AT AE FEAM &, SRI— T QT 5 Ry wreai & ot & 131, o1, 379, b, s,
araf=dqar (3rafeddr 9™ @1 i), Fd1, STl s_
(@) 3Mfc | _ _
e o o O =l & 3 H U] yAT  —
3. AgABice— O ¥ 9 74BN G| _ B
B Sl ST BT 9 81, 98 TYABIIT AR w'(W'W) T
FEAI R, SR JRAHH (), Hor (), T () = A
o (U, 999 (@), g9 (@) ST |
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U ATGq Ud AN I, HEHd He A

O & & 3 H Y I —
aa: (S, ) — g+
-+ W (R PR — I
qdq: (A1 BT — J437]
Q & & 3 H ;M III—
T (FT) — Ferer
S (i) — i+
O vl & 3 # fb o —
o UM (TW) — SUTHD,
fafa: (sm) —  fagr+e
gfe: (UfRe &1 Bx1) — uem+H,
Q & & 3 H T III—
IR — U+s
Il — IA+HAE
fae: (@1, udm) — I+
QO vl & 3 H gAfg u_™ —
AfeA — FE+HEAME
3. O 9= Usl & 3T H 3rg, 378, 3Nedr
RT3 371 ¥eq €, 98 UG Yool Bld & —
O 99K Ug & A H IE Tyeq —
Gl R CE
e TRET: — UIR+37
qTE: — HE+318
O YK UT & 3 H IE Ieq —
Udblg: — Ubh+3M8
e — f3aE
QO AT UE @ 3= ¥ T Ieq —
AR — FIHITH
AR — A+

4. I P AT B IUR TR —

QO HANIME Ta— RtS: (WS AfAI), 3NN
(arTuTE dT Hig) BMfe |
O Zkgardl ve— WA (WA #q), a9=:
CHISEE))
O Har— &g (bsan), fah: (), qgR:
(HreT) omfe |
O guiarl (7 &1 aradh)— aat: (Ahe ),
P (HTAT ) AT |
O Jgdm@rE— <@ (qaan), fawp (g <ad),
fRra: (Rra <aan)
O IIYRAH— T, qFd: S |
Q 3Tl T — g (81), Ut (WR) amfe
5. 3 Tea— WAL, 3G: (FAT0T), IRT: (IA),
aife: (adq), 7er: (7 / 91ee), offer: (|9g) 3,
aife: (@), ¥R: (@70T) *mfe |
Biferar-
1. M oIsl & o # PR, SHR, HPR
anfe aui g, S 9k Ud I (WR) B T,
T U ST g BId & | Sii—
Q &l & 3 H MHR (3M) avi—
IS () — J+T] +3TT,
Arar (i 9™ o HA) — ST
O vl & g H PR (3) a0t —
T4 — FHIHTHS,
FARI — T+IHHIHIHS
O W&l & 3 H HPR () T0T — ¥ (geah),

was]
O Ud 3 (¥R) dlef ¥ —
€1 (gfa)- g+ @)

A (cfeh) — THRHE (3
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2. 59 weal & od | <Y, [, d, €14, O &l & I H T UII — Yaoledd, el
Iy seEr I, g fe U™ 'L 9 e 3fe |
ST W B €, o — QO ¥& & I H W yII — dredq
Q & & o A <Y U — TSP (e)— (Grax+ ), A i |
TS+ €Y, s (e anfe | O e} & ofd § A TR — TR — AT,
O w& & 3 H fh ygy — Afa: (&) — IR 3T |
FHRR, TIfen, AR el | O weal & o H v g — dreraq —
O =& & < H T IIg — gl — R+ wop, WRe anfe |
ST, v S 2. ¥ IMfe Al v TYFHenT B €,
O ¥=g & 3 # Y 7 — HI (P S— T (|, e (TP B9IR) 31 |
<A g AA ) - o S 3. IIAME U4 FHEREE WA Ug Y
Oﬁi;ﬁ;mm—ﬁﬁ(ﬁ, N '
.)_Tﬁ@r@q O g TR Ue — AR onfY |
© g?ﬁﬁ@gﬁm—a@ﬁ’r(w Q THEREE I Ug — UIOTITEH, EXe<aq
—EH—C%FT—.F | e |
O IR & 3 H s I — T (a3 .
ST arell H) — aHA S aEe ()
3. R D I B MR W — depd H fer auer B F -
O RfEE ww — wRwg, fdmn wgef, 1 (@I S U@ T &1 9 BT R |
g e | SNI— U@ 9Teld: (Td dTeld), UHT difeldT
o R & e e e o (Te drferen), T Yo (T Yei) |
SHRAT B ¥ SR frwfy @), Breq 2 SO ¥EE I W@ o7 9 S g
() anf | SR— g1 9iad! (&1 91Ad), § diferd (T
arferen),
5. I weg — fagq (f9oren), fem (3), _
geell (eren), foe (Reem) amfE | 3. dgdO— Y G ¥ 3Afdd GAT BT 9
o BT &1 O— I 9rdn (@ ),
T HRIETT- T dIfeTepl: (R dTfeTebIy), UoTd ge:
1. 59 ol & 3 H &g, <h, @, &3, AT, (U= ger), IPI (I8 AR Yid)
T TR . 37
O &l & 3 H &S III — THAH (STTT1) HePa # @i goW B B
TS, A (AT Y | 1. UIH GBI (JHY TH BT AR),
O vt & 3 ¥ W UId — TR (T Tue: (frar), a9 (@) afe He e
TR+, BRI (&) anfe | Td 9 (@8 goN), 91 (@8 &) Infe Fas
N
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U ATed U4 ARIRT M1, W du A

2. FHeH GIU—H (), Jar (IF <), JIH (TF 99)
3. IIH gBu— 37Eq (H), e (89 <), 99 (89 W)

gfceror- o

1. qdd  |dTdd: (T 9eAd) [dTrd! (G 91edd) [aTeddr: (G 3 Mfdd dreid)

2. e g (U °reT) |3l (G gs)  [3rsam: (G ¥ 2ifda 91%)

3. R TR (\AR) TR (@1 AR) AR (@ 9 3ie AR)

4. |Rrsg R (Te ) | (@1 frs)  |Rran (@ 9 et Rrs)

5. & [T¥@: (U@ TRIG) [TED (QT T6) [ (] A 31ferd ITd)

Hhferer - JAsT o
1 qiferaer  [@rferaT (Ta arfera) [arferd (S arferamd) [arferar: (&1 1 arfdd arfordT)
2 REll EENCCIRED) T (@ 1) SRS CEAS )
3 et CISINCEIRE]) qret (&1 =) qrem: (@1 ¥ 31w REr)
1 | R @ e [3f5S (@ g [R5 @ 3 ofe e
5 ST BT (Th BT B3 (37 BIAN) BT (] W 318d BTA)
AYABITT- A oE
1 qRTh g (Th J&id) |qded (B Ydd) | Gasi (Q1 9 31f¥e JRaid)
2 Bl % (T %al) Wl (3T Ha) BT (T ¥ 31d i)
3 RiG My (T M) ISR Mfar= (& 9 1 fq)
4 93 /U<l | 9= (Td O CERGIRCS)) AT (ST & 37 u)
5 g IoH (Th Ud) o (Q1 U) oI (S 9 31fdd Uw)
AdaTd o HU

1. | g (gfeerm) @ (@) dr (@ <) RG]

2. | dg (Efer) qr (@g) T (@ 3 SICIED!

3. | g (Fgapferm) | aq (@s) d (@ 3 = (@ )

4. | 3%Ig e () 3mar (89 <) T (&9 94

5. | aore - (@) g (@@ )| (@ )

Joleft @ar gt rgAifed o Sifel T WeRToT, ISSN - 1549-523-X, @W: 20, 3id 4, JacaR —fawR 2022
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Jd seeae Pl FAS TFAT GATIGTT F

daH Of 3IcTSeT | HIAS of ATIEleT |
a it er FooieT | AT Eig

Chandrame je alanchhan | martanda je tapahina |
te sarvanhi sada sajjana | soyare hotu ||

AT SN Tl B R AT SFa IR B ST 8§ 8RO TR (3 B R A o
HEHRY I8! &, d FAal FooTdl, HoUN R AT Fh B & |

Those who are free of blemishes, even after being as glorious as the Moon; and devoid of ego,
even after being enlightened with knowledge as the brightness of the Sun; are eternally kind
people filled with love and compassion for all.

goll bogdd 32| ddar fdardfd ama
Ficra of 3via | digera 1

Calan kalpatariinche arava | cetana cirntamanicen gava |
bolate je arnava | piyiisace ||
ST (Fdl 1, Fourl @) arofl 3R 26 [ & T4 &, d dodgel (Mg Yar dr-drel adi)
@ UM TAT AUl ARt & g & g9 2 |

The utterances of sages are like an ocean of elixir; (to humanity) they are like a garden of Kal-
pavriksha (wish-fulfilling divine tree) and abode of pearls of blessings of consciousness.

gRRara fafdre aar) faeq aes 3 wrat
ot of gifeser ar d gl giforeie 11
Duritance timir javo | viSva svadharma siryen paho |
jo je vancchil to ten laho | pranijata ||
UTORYT STHR BT G B & o1y faed e &7 g vdrd 81 <@ | 39 WfrerT # S et
HIEAT BN SH I8 U< B |

May the darkness of sins be diminished from the minds of the sinners, and may the world witness
the rise of the Sun of self-dharma (faith in righteousness). May every living being get, whatever
(rightfully) they desire.

JATIGE | SR B ARIST AT S9aN] &1 Udb M & | Seax 1391 odreal & Udh Hal 9d,
Hfa d SRS | T 71 3R IRG WURT & ARM 2 | 3709 21 A S BIC F Sfidd 4, I
SFER] (STAAITaSAT @1 Araref QU SR SMATgHd &I a1 B | AFd—HedroT &I Fafd
TS HERTE &1 Ueb ATy Uil 2 | UIIaT & §o Ual bl 31 |fed Igi uredl & foy
TR faam T 7

TIAT Ueht9T : fasmer vd Naes Rae oeier
VIGYAN PRAKASH : Research Journal of Science & Technology
www.VigyanPrakash.in




