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gHeH1Y / Editorial
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Indian Vision and Modern Global Scenario
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g N O & o Srge & folu v Sifviet €1 oaifad & o #=iei srgare, adil da,
BB UG ITGIHROT T, FATIR DIEN, THAID] RTTeA], ISP e @ & T, SATQ
@ gfaer & |

TSI DIl H EAHGA AR IR H ghg B1M | Aifores fa=im orkas 1 9gam| 39
ThR TS R A NEP 2020 &1 URGSUAT BT ATHR DHRAT AT BRIT | GO DIl
YT ¢ GG & FAd [derd A6l (SDGs) B RIS HRAT W1 AT 81 |

IRATfAT Tl JTgaTa Td JTggeid WR IR 3 Hise & urgushd # F=faRad garsaf

oA 21 81 W T ®Y ¥ SO (SL) ¥ B (TL) & v o sarg &) 718 2|

1. 3/are & f4gid (Principles of Translation)

2. FRR®I 3TaTG &1 fagelvoT (Contrastive (SL—TL) Language Analysis)

3. 9T WrENfTd! (Language Technology)

4. 3rgarg : IR, HHEY, 3R HoIid (Translation: Issues, Constraints and Evaluation)
5

6

. A 3rgaTe Ud SIggol R 3T (MT & Practice on Transceation Workbench)
. Hrorae (Project)

Theory Practical Marks 80%
UNIT DESCRIPTION
(60%) (40%) + Grade
1 Principles of Translation 12 | e 12
Contrastive (SL-TL) Language
2 ( ) SHe 12 8 16
Analysis : English & Hindi
3 Language Technology 12 12 18

Translation : Issues, Constraints
4 12 8 16
and Evaluation

MT and Practice on
5 12 12 18
Transcreation Workbench

6 Project | -memee- Grade A/B

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 will open more avenues for
entrepreneurship and effective solutions to societal and economic problems. Design of a curriculum
of three credits for about 45-50 hours will open new and advanced avenues to enter the domain of
technical education as well as medical education and other domain of knowledge. Transcreation
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(@r9goT) rather than mere translation 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:

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

e skills in terminology management and
construction of small translation
corpora or terminology banks to assist
their translation practice.

¢ ability to make use of internet resources
for their translation.

e research and innovation skills in
translation domain and service.

Knowledge Transfer for Sustainable
Socio-economic Development

Why? There is rapid growth of information
on Science, Engineering, Technology, Medical
Science, Management, and applications in
techno-socio-economic sectors.

What? Knowledge from one language and
the cultural set-up into Knowledge in target
language with greater degree of comprehension.

Who? Graduates in professional programs
in colleges, institutions, and universities.

How? Human translation is very slow and
tiring process. Machine Assisted Human
Translation (MAHT) reduces human efforts by
60% - 80%. Thus, productivity will increase,
and comprehensibility will be better.

Where? Human translator using
dictionaries, thesaurus, parallel corpora, and
machine translation tools — spell check,
grammar check, localisation tools, etc.
Translation / Transcreation workbench is
proposed.

Capacity-building: 1t is essential to
introduce a formal credit-based course on
Technical Translation / Transcreation. A 3-

credit course is suggested to be introduced in
the institutions dealing with programs in
Science, Engineering, Technology, Medical
Sciences, and Management, etc.

Spin-off Advantage: Transcreation skill
will enhance creativity, and entrepreneurship.
Some of them may become authors and write
good textbooks in their own language. This is
how implementation of NEP 2020 will succeed
with larger scale in a shorter period.

Wider participation in Transcreation may
facilitate ensuring Sustainable Development
Goals (SDGs) as proposed by the United Nations.

Here below is the collaborative effort of
designing a 3-credit Course Curriculum on
Technical Translation & Transcreation.
Course Guidelines on Technical Translation
& Transcreation

The proposed course and curriculum
include the Principles of Translation;
Contrastive [Source Language (SL) — Target
Language (TL)] Language Analysis: English
& Hindi; Language Technology; Translation:
Issues, Constraints and Evaluation; MT and
practice on Transcreation workbench; and
Project. This has been designed with the in-
built scope for every knowledge professional
bridging the language barrier in society by and
large. It will enhance fundamental knowledge
concepts, and skill creating job opportunities
in translation field.

Contents

1. Preamble

2. Knowledge for Innovation

3. Skill Development for Knowledge

Transfer
4. Mission Bhashini
5. Transcreation

6. Curriculum for Technical Translation
& Transcreation
6.1 Objectives and Learning
Outcomes
6.2  Workload
6.3  Scope & Syllabus
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6.4  Choice of Course
6.5 Evaluation

6.6  Grades/Marks

6.7  Topics to be covered

7.  Tentative Guidelines

8.  Tentative Syllabus of Units
1. Preamble

NEP 2020 suggests promotion of Indian
languages in education system from school level
to college as well university levels. This will
enhance greater comprehension of the subject
and connect with the society. Direct interaction
of society with educated youths with knowledge
and skills opens avenues for entrepreneurship
and effective solutions to 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 (2019-2020). The
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 the National Medical Commission, the
number of medical colleges are 612 with seats
of about 92 thousand. 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, easy to
understand knowledge transfer from English
into Indian languages.

Online Machine translation tools are
becoming more easily available. 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 3 credit course
is suggested below as per the NEP 2020 for the
UG/PG level technical programs running in
various HE institutions.

2. Knowledge for Innovation

There had been rapid advancement in
Science & Technology during 20" century. In
21% 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 non-English have
resorted to Translation largely from English to
their own national language(s), 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 have made since 1960s for
developing Machine Translation systems. In
India also over 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.
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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 of the above, it is proposed
to design a curriculum of three credits for about
45-50 hours that may be submitted to agencies
like AICTE, UGC, NMC, MEIT for approval
as an elective credit course under Choice Based
Credit System (CBCS) scheme. This will open
more avenues to enter the domain of technical
education. Similar efforts may be made for
approval as an elective credit course in Medical
Institutions under NMC.

4. Mission Bhashini

The National Language Technology
Mission (Digital India Bhashini) of the Ministry
of Electronics and IT was launched in July 2022
to provide artificial intelligence (AI) driven
Language Technology solutions through
Bhashini platform (https://bhashini.gov.in) as
three year mission for all 22 scheduled Indian
languages to bridge the language barrier with
an outlay of about Rs 500 Crore.

Objectives of the mission are:

1. To create free to use language (text
image and speech) data and Al models in 22
scheduled Indian languages.

2. To provide translation and enable voice-
based services.

3. To build a national public digital
platform for languages to develop services and
products for citizens by leveraging the power
of artificial intelligence and other emerging
Technologies.

Currently, 290+ pre-trained Al-driven
language models are available on Bhashini

platform (https://bhashini.gov.in) in 22
scheduled Indian languages.

The Bhashini Open Application
Programming Interfaces for Language
translation in text and voice are listed on API
setu (https://apisetu.gov.in) along with Bhashini
platform. Industry or startups may build
applications leveraging any interface to provide
easy to use services to citizens. Mission has built
speech to speech Machine Translation Mobile
App for 10 Indian Languages — Bengali,
Gujarati, Hindi, Malayalam, Marathi, Kannada,
Odia, Punjabi, Tamil, Sanskrit and Telugu, and
also English.

Bhasha Daan, where citizens can
contribute language data to Mission Bhashini
platform (https://bhashini.gov.in/bhashadaan/
en/home). Bhashini adopted multi-stakeholder
approach involving industry, state and central
Governments, academia, publishers to build
applications on top of Bhashini.

It is submitted to the Mission Bhashini to
support the following:

1. Capacity Building

(a) Promote the Course on
Translation & Transcreation

(b) INSCRIPT based input ability
competitions for schools.

2. Development of Transcreation
Workbench and make available free
to use.

3. Publication of MEITy funded
research in Hindi up to 20% - 40%

4. Evolving IPA (Indian Phonetic
Alphabet) based on enhanced
Devanagari.

5. Proposing standard for IPA
(International Phonetic Alphabet)
based on enhanced Devanagari.

5. Transcreation

Important is to use technology to augment
creative technical writing. Focus need be on
Transcreation IS rather than mere
translation that demands evaluation on ease of

8 gd # ol SR A # AT o Siel IS UBTen, ISSN @ 1549-523-X, I%: 23, 3% 2, Ie—I[ 2025



1. 371 fas Td 31, Tah-ia] JTgaTe Td STRIol W SEIfd uraashA

use, communicatively, comprehension and
prompting creative ideas. There must be access
to dictionaries, parsers, translation memories,
terminology bank, and best practices in
scientific writings.

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

YT 3R ARPIA AT & HROT FgdTS
T TATHS Ud GoldIAd U § | aream=gt
A1 AR Pl MYl g Fad @ |

qaH e H SIS BT ATTHIT I ey
TyT f2=1 & orgare @ =@ w2 |

JgdTe ATl Aifefcad T Hfed]
B gahdl B | WRfad & Siaia ®erm, bem,
U, Hiddl, HETHI AT |

AfeAdR & Ifaid dd-rel fawa o
fagm, agfdem, udem, wenfirer, faf,
IO, weNI®, o9 WOR, SaNfe | SH
[EBT AT I fafdre vreraelt € ara™
USRI #ME ©, AR ISR Silad oAl b
HHIIY B SUET & | Geler Ud Jrereh fedfar
@ fore fafdre oree del 2 |

WeNfra & T, g9 UHaHIRar @ik
TR 9 fdeq |ART wifad gU faem 98l <8
@ | fard 2097 I | uRA | 10,000 fawd
AN STfdd off, 9T & 3fd A& eI 6,700
faeg 9w = wal | gfa av 2 gfaerd fawa
ATT3T BT AT BT ST I&T & | 99T & g |
S FEHHT R WIRATG & &l ey grar
2| W& SMEM—YGH dohldd AIRId HHT B |
forfd & wreem @ QR <@ o1 wedr 2
IR & fABRT SR MANTHT & dg- A HIEY
3R forforart vas geR | wwifad g8 |

ITfOr S AT WA Bl Qd AR
foft o eafy vd o § U WR 9ot <d 8
eaf ] BT R T o # iR foar,
IR & W R Y & R w fafy
W AR g9 | SEATY) eaR TS ©,

Iefae MR 7 | forfi—agrawor +f fear |
ITaRU—IF (P) : velar (P33), palatal
(@1e=), retroflex (ei), dental (), labial
SISR)
IR D1 fafer (M)
(3TEY)—Unaspirated (STcTToT) 3r&—a1q
voice—less (3TENY)—Aspirated (HETHTN)
JMI—HY, voiced (&T¥)—Unaspirated (3TeqHToT)
T3
voiced (EM9)—Aspirated (FETHTOT) T—AY
nasal (ATRY3F), semivowel / vowel
derivatives, fricative voiceless and voiced
AHT=IRYT
qad / oRgd —> SRS —> ST [/
LIGED
(HToT—i, EPf—j) (TI—k, W¥pfA—m)
SMRe / JAJaATaD Dl SbNT HIfed
G W 3IfSd FHY I 2| JAgarE BT b
3P B R Thlel AN B BRI IATE D
TUTERTT TSl © | $TelY HeM &1 #ee | 3gda
BT IRMTG UrReY foram ST FadT 8 | SR
@ Q1 UeT 8 — 1. IS SII oRISIHAE! BN &,
3R 2. YOI S UG 81T & | SR
q e AT 3R ARPIT B STHHRI Fufere 2 |
o WINT & Wl H U SIFBRY .. g,
STHROT, AfRADI, DI, T oG,
feF—Arg—ay, gy, FeTavT PIe, FAHIR
PIY, TAICCE BIUw, araafa=ard, G
feus, JddR, I od §IE, e,
=11 |
o TIGMT & HaY H U IHHNT ...
o fIarugf, r1 ugfa, Sf Rawt, g,
s |

. voice—less
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FATATAROT / Knowledge Transfer System

Author in SL——+ Textin SL + Translator

*

*Read OT in SL

«Analyse OT/ST K
*Interpret T
*Comprehend S
*Recreate

TextinTL 4+ TT —=Reader TL
Vetting
SL: Source Language, OT: Original Text, ST: Source Text, TL: Target Language, TT:
Translated Text, KTS: Knowledge Transfer System
Machine Translation Approaches:

FI3TEr 3i7EnTe — ARl 7, T iU, Ugfad ITeRVI, E—Ug AiRID!, TGwR, A
TR, JR—HTHT
* Rule-Based & Corpus-Based MT
RBMT: Rationalism (morphological, syntactic & semantic analysis)
more time for MT & less storage requirement
CBMT: Empiricism (use bilingual text corpora)
less time for MT & more storage requirement

Machine Translation Triangle

_‘"-H-..
|nterll ng ua
conceptual — concaptuaI

analys is. generation

semantic samanh
semantic \ siructure seman{m\structure el
analysis — — generation

transfer

/s;nlacli-c A syma@

struciure/ 5y"tactic \slructur.g / syntactic
parsing Emme transfer = —""%neration
( words ) T words D

* 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 and Example-Based MT
SMT: based on statistical models of bilingual text corpora
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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:

3 9 f2= # argare yonferdr —

e Anusarak, Matra, Mantra, Angla—Bhati
9g A& 31gdre yonferdl —

« SAMPARARK (IL-IL) P—H, H-P,
U—H, Te—Ta

« ANUVADAKSH (E-IL) IL: H, M,
B, O, TaU

* 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 Chckers, Grammar Checkers,
Terminology Manager, E—dictionaries,
Translation Memory Tools, Localization tools,
etc.

e SrgaTe & ARG FHEAN 8 —
T2S (@< ¥ drd), S2T @ H Re), S28
@ & )

JAidd — 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.

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

e 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

S RCICIUE SN I C |

(@) wraT—3ielt — g, i, Faor,
RNAGGIANE

(@) TrsaTaell—dgH—a1Ha Yeu — Brg,
M US, U1 Us, AHd Jd, AaHJHd

(1) Ffe—fazersor wya wmeT § — ad),
BT, Teg T, 31, el

(1) Ffe—fageryor qeg wreT 9 — e,
g, rRi-fapfy, srfaRed W ey, wifts
=TT

« UE A fIg 5. ST, 4. 9%, 3.
AW, 2. =, 1. gaq

* I = [(651 b, Py, D, D) + (El'
@, @, |, 9
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e @AY = [(W, T, T, T, M)+ (F, 5,
o, H, °)]
o HPHd U AADHdH, AR Fha QI
=gAaH by Y |
IS &3 fawne @ — s R Wy
@I gfte I | 2005 H ST I A AR =
e 9 H fafdy geR @ S @ & @
w_urs & forg g vgE RwRel @
s GIHAT— A A B GIHT B
o THogar gerTar — e & i Wi
R PAC (AHTARN), ST6 IR
e, HRU-YHTE fIgeiyor iR FararR
R g fdar &g |
o 77 Fol — AEIe ga e gfte
I SR SF AT B 9T Y
(foremya: fasi wa dienfiren), difgs duar
PR, ST PI)
o FFHIIT — A dF /Aleit RieeH @1
faer far Sirg
o Y — 39 Ol STH—¥dTg
MERT 9 JMRANT A MR 3are 7
URT AR B W RIERe &1 | sl fag o -
a1 R G F9RT, I Bl B
39aIE P HIHET, H9NT SgaIe @TETY H|
2022 H WRA WHR 7 A e
e (NTM) @ foTg 500 BRIS BUT BT UTaen
far 21
I & b gare d@dgdl B g,
3R IS ISl Bl & |
JUeT 2 o S@! U IR RNV
@1 GERFd fHar oy :
+ TS — HMH INSCRPT &HI—dTs,
Aage feargd o o &,
+  BIRET — ISCII, UNICODE, Phonicode
& Indian Phonetic Alphabet (to
develop)
- S wd filfdn @ forw wie 1a wie
BIRCRED

o forIaRYr, 709 STgdTe, Uwileee SW

o 3&R Ugdid — OCR, Handwriting CR

o TR ¢ W, W ¢ CRe, Wi g
e

o J9 FSER, SAF 9H, (Sfe) R (like
.in, .cn, jp, ...)

o AR H gRferd diveR — drsay,
THIIfET, IHA-BIaAS, Ugerd,
SIAUTCYM, Ure—aigH, St anfe
AiteqaR AT fofd # qud iR gaa
G B |

o AR AU — STHROT ATTDIBIOT HINT
|y BT, 24, AT @ ol aferT
BT | AR § ®ee fhueM @R web
service SCHIPH @R XML 3nfe &
AM®T W W B A S|

HD DT

o AR fAfi—SIHROT AHBIHROT I B
|mer BT | R QiR WIS & forg et '
AT T |

« HAMP oRFF S GG 8, Y WANN b
vfe wfewpar w8 | ([, /fey |, -0 /18,
)

o AR H Bee fhATE R Web Service
SR IR XML 3NfE & AFdi W W &
[CRIBSIN

« e FPHS (unit) BT ATT—HTHIBROT
gl |

«  ORpd UG I R AT} 7 foreiaRor
HATTHIDHNT |

« AR T 3R SHASH & ATTD O]
3R T SIUTe @l STaeIdhal 2 |
AIR—fE= 9 AT HEAg

* 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.

12 gd # ol SR A # AT o Siel IS UBTen, ISSN @ 1549-523-X, I%: 23, 3% 2, Ie—I[ 2025



U1, 31 [P Td o/, Tdh-Id] gdTe Ud FRIo WR AT uragsh

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

* 7Bnpeople + 10'® (zeta)byte content =
Big data disconnect?

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

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

28 variants, 2=, fgal

* Blogs, Social Networking, e-book

e 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

ArdIHRer (L10N) Td dedidor (118N)

. TrENfe ST Ud |aell & fgare 4
3= WINT A IOl AN b fAE b
AT AMIHROT (L10N : Localization),
3IIR T WTNT ¥ 37 WTIAT H s
P dAgH # dzAHIOT (18N
Internationalization) @1 3Ma¥IHAT3N
BT L H G ST ¢ |

- &l a7 favas g=Id — 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.

. fifa favas ge1d — 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.

- yrenfrel favas gzma —

“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.
Transcreation workbench may be
developed.

Curriculum for Technical Translation &

Transcreation

6.1 Objectives and learning outcomes
At the end of the course, a student
should be able to demonstrate . . .

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

e skills in terminology management and
construction of small translation
corpora or terminology banks 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.

6.2 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 the end of the course.
6.3 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.
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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 Spinoff
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.
6.4 Choice of Course
e College and skill partner can jointly

issue a certificate to the student

additionally.
e Credit distribution:

e lcredit (theory) = 15 hours

e lcredit (training) = 30 hours
6.5 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.
6.6 Grades/Marks in percent
0: (90-100%), A: (75-90%), B: (60-75%),
C: (40-60%), F: (<40%)
Marks obtained in decimals will be
converted in nearest integer.
6.7 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)

Tentative Curriculum Guidelines

Unit 1. Principles of Translation

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

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

Tentative time distribution of Theory
(60%), Practical (40%), & marks 80% for
Theory and practical assessment and 20%
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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 the Project.

Theory Practical Marks 80%
UNIT DESCRIPTION
(60%) (40%) + Grade
1 Principles of Translation 12 | e 12
Contrastive (SL-TL) Language
2 ( ) S8 12 8 16
Analysis : English & Hindi
3 Language Technology 12 12 18
Translation : Issues, Constraints
4 12 8 16
and Evaluation
MT and Practice on
5 12 12 18
Transcreation Workbench
6 Project | —memeeeee- Grade A/B

8. Tentative Syllabus of Units
UNIT-1: 33dI<q : fgia u&r (Principles of Translation)

. 31 3R GURIT — URNTET, TwY, THid 3R Hfshar

9. AFATE B TPR
1. gui—atifres

AN W B~ W

. 9T 3R uRAIfAT

. AIfefeasd (FSiAcH®, Wardars)
. vIfeaep 3rara

. ¥R 3gare Ud BRIHAIS

. it 3gare (72i)

[, ATAET UeT (eaf uer, IRgH Uer, vrequel, dravivel)
1. SI&TH
2. JFIUYge uel qd Hifdd
. Igdre &l SurQydr
1. 91T e & Hev o
. fefe vd Igwiiiea & Had H

2
3. XIOMYTST, SENT UG do-ldl dard & ded #
4, YRT P YATHAD Uhdl & Aad H

e fagaiyor

1. Jgare o &1 Hife fAer: IR 3R e dav

2. 3gdre FEgeddl B Rigid
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3. IATEd Pl HIAN AR qEam,
S AT 0T

erId ARTT : BIe, el TR,
DX M
A urey gEe —

1. 31dre &efl : BB fdaR — <. 31
geprel AT, U, U9, Fig UUs e, faeel

2. 3are fasi — <. Wi faar, o,
PR, ol

3. 31JdIE el — Fread AT

4. IS — YR 3R JFIIANT — (4)
S, Tgd e, o feeliu g, sarf2y. |
Ha™

5. 3gare — Hg AR BT — Sl
HINGIES]

6. Nida, E.A. — Language Structure

and Translation, Stanford University Press.

7. Nida and Taper — The Theory and
Practice of Translation, Stanford University
Press.

8. Catford, C.J. 1966 — Linguistic
Theory of Translation, OUP, Navjeevan
Publishing House, New Delhi.

9. T. Savory — Art of Translation,
London: Cape.

UNIT-2: aafeR@®! fageiwor ik urs
fdgalwuT (Contrastive (SL—TL) Language
Analysis: English & Hindi)

e wTfae™ (Rigid vd deR)

1. AT WNIfa= iR SfoRas! e
fargme: afRvmn, Wy 3k ufafer

2. WREFIHD WIS H AT el Bl
g

. iR fazeiyor &1 ufshar

. RO—sust & areiierur

. RE—siUsh # fbar axae &1 et
. -3l # oRomeifeRor @1 ger

AN N B~ W

7. fRQ—3reh # fAoraradmar

8. fEdi—siuon # forar faviyor ugewy

9. fE—siUoh # T arad T

10. 381 &1 fARTe AR &1 Jgare:
5T foparg, fARwaRar aiad fhamg, =7 GxeT,
A, T H & |

11. 37 @1 faf¥re \RERIl &1 Jrgdrs:
have, ST 3R YT TN |
gre fawelyor

1. HTST 3R ARITOT: HTHT GRAAT B ShTs
qrRI, TRV B Shls UTe, rdfafa (e,
qreRITe, grere), AvaH

2. UTS, Mdd, FRMEe: e 3R WRa
He¥, URATT e, W & 9= 3iT: (Ffd
3R aref wfay)

3. g6 GXTT (Text Structure): dTad
AREAT WRI BT IAHH 3R ardd AoTh
(Cohesive Ties) UTSIg 3ff=afcl

4. Ure, Wk 3R agdra: Iasq 3R
NEIl
glad U

1. 3aIE ARV JRS 9 48, Jrd
p1e, fdeell

2. feR®! AIASH—{derd red Y€l

3. RN arrr aRar &1 afova
JIY— THIMEG I

4. 3are s &1 yfHen o HAR
TRATY, ISTHAA TBTe, faced!

5. IS ATEIIS: [rerr far, 4.
3JMMelRg UHhIe, faeell.

6. STYYRT TN fA=T: e Hldea,
AT far, $T FAR TRAHT () 3ol
Y1, faeel!

7. ure fageryor: W, faeiy Rig, aroh uwmrem,
faee!

8. Harris, Z. S., & Harris, Z. S. (1970).
Discourse analysis (pp- 313-348). Springer
Netherlands.
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9. Kumar, S. (2003). Stylistics and
Language Teaching: With a Section on
Translation Studies. Kalinga Publications.

UNIT-3: ¥TST Urenfir®dl (Language
Technology)

1. g 9T faee iR dgeddd
ATTIST

2. W77 ANl 1ed, ey @R e

3. 9T dEnfe § emgfe W fage
B ITAN-ANE 3R 97T AT o1
GEC]

4. T denfirer iR & s

5. WTpfes ATST HE™HE — (NLP)

6. TR : GRMIYT Td U&HR — 2™ S+
3R qreH 3™

7. S gfared a1 S9! A= dais

8. ®a AT : Rigid, geR, g
IRA ¥ i Ao § qifoe 27 we |

9. B AT BT STIRT — Iai=iT AeETD,
TR QTD, el NI, YIRS auf (OCR)

10. YR & U YgwHqE (Phrases),
THRYT, Je-e, RMfed e &1 i |

11. aT® Aol 3R I fIgeivor sy
3R gER® TN |

12. 9% 9| U8 3R 416 ¥ 1%
He—d YT

1. Allen, J. (1995). Natural language
understanding.

Benjamin—Cummings
Publishing Co., Inc.

2. Rich, E., & Knight, K., Rao, SB,
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. @ Wenfel faRraie v -
3R srgare uHeIY

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: 34T : ¥a|rg, da] 3R
HcATh (Translation: Issues, Constraints
and Evaluation)
s — & : GId AN SR &g AT
1. 919 3R dAeg—HNT & TS
T
3. HIfd WR W — FEANTd 3R i
EACIIENERGD
. ARpiId TRl qoIT ATl & wR
™
1. ARGfdh FTeaTded]
2. M@y st
3. PETaR 3R Areplfdel
4. ®fqar: 99, udi®, PR, B<, o,
SRECINGEIN
AIcdh: |arg, A HIfid, S e
Tq el
dqT AIfRd: Tafad o, afkaw,
DT |
5. AIRATR 3FarE &l TR
%, UIRAING ITeTdel], . Fal
6. Jgdre &I HAEN
(@) @D, (W) ATHISTH—ATEH D,
() srgfaaoRe
7. AT DI THRIY
. TG, SEIT D LR

Q. qui, 37 AR I STl
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s — 9 : JIATE NI JeATh

1. 3are YAIelT & J& e : ol sdl,
TR

2. Jgare YARIEoT Bl g faferdt : srgara
TG 3R FHIEAT

3. AATE YD : TPid, SUTGAT, TeY,
vfafd vd ameiiga fsny |

4. AT I fITAYOT (Jeaich)

5. uTe favelyor &R Srgare Wi
NEEREI S

1. AT B ATBIRD FHATS: AT
foard, #e== agddl

2. agare fHgid ik |9 (|9.)
AT HIRd; W HHAR T

3. 3/qdre fa=i = @1 Yfdr: $UT FAR
TRAMT ISTHAA TR g faeed]

4. fapraeid <2 d rgare & Faw:
AP BABR (A1) A §b ¢ g
feeet |

5. Igdre RIgid & SR Gl HAR
arofl gepre A5 faeell

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: 93 31gare Ud gygoifiar
(MT & Practice on Transcreation
Workbench)

1. 7N ergare: uRMTYT W%y, sfosrd
SINESERICDRI|

3. #eNH argare wfshar : oiRiT, SrRo,
SRS, Jd HUTGH, Ued HUIGH, 3faReprer for,
YGEIRI DI, TgeMfeadh AMAfdT BT |

4. 3are ufAfeRl @ gedeTor, SR, R
AT 3MR AL rgfreqor |

5. 3dre faae &l Sfeetdr (Complexity
of Translation Divergence)

6. HENH 3rgdra 3R ATHRIOTD fageryor
T PG TR W, ATHRS FETT & KR
TR, ¢ USOIS= UTHR, IO ATHROT &
WIN WR |

7. MRA H 7 gare &1 s

(@) AR AT H IRER 3ATE: I,

() ool & f2d) argare = #e, @,
H211, ofTetl, i BT A aiRed |

8. SeTIC 3R #eMH argare — Google

Translate, Bing Translate.

9. 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.

10.319gSifeT Ud 3WIr (Practice on
Transcreation Workbench). Transcration 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 (3FSif+iebT) that may be cloud
based with CAT tools like MateCat,
LingoHub, 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
pracices in scientific writings.

UNIT-6. Projects

Project may emphasis on Transcreation
quality and creative connribution. It is
advisable to arrange for virtual meeting for
peer interaction and mutual learning.
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Future Scope and Suggestions

Present study needs further research on the
following points:-

1. Interoperability of files prepared in
different font types need to be study by and
large.

2. As we know that there is a dictionary
prepared by Dr Raghuvir from English to
Sanskrit, such work may be consulted for
developing English to Sanskrit to Indian
languages dictionaries.

3. Capacity building in private sector be
strengthened, so that technical translation and
transcreation be available in private sectors.

4. Department of Official Languages
(Rajbhasha Vibhag) need to evolve a policy
regarding collaboration among all Government
Departments and Public Service Units.

5. Teaching of Hindi and other Indian
languages may be the foundation for inculcating
interest in adopting and promoting Indian
languages.

6. Still there is need to evolve principles
and implementation of strategies to develop
searchable definitional glossaries and national
terminology bank.

7. Language institutions may consider
Language Technology Courses as a Core
Course.

8. Let there be one nodal agency that
solely responsible for providing online help and
support 24*7.
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Application of Pythagorean Fuzzy Sets in Purchasing a Smart Phone
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ART

Py WCHHEl H I Uh IUYHR WICHIF BT IIT R & [y e (Price), DRI (Camera),
RAM 3R 93 S faf=T AGSl &1 Jeid eI BIAT & | UTedhl Bl WRIGRT Fadl o
1 H e YeH B4 & Y, 39 O 9 H gg-ares oo (MCDM) &1 Ud URig
Tb-ilp, SIeTd (TOPSIS) &1 IUANT fhar TRT 2 | Raniad fafer H urgemiinas age Hvemail
(Pythagorean fuzzy numbers) @& ¥Id QA DI IO B & Iy MATHR Q0 AU ugfd
(Spherical distance measurement method) &7 SUANT fhar T © | 3fda:, AUl Mdedr RYIEE
(Relative closeness coefficients) T HeNT Fravedr uTieh (Revised closeness coefficients) &1
AT B T 7, @] Aag F WIEHA] Bl Geb b WU 1 T8 © AR Fa Iuga [dbed
@ TEA @I TE 2|

Abstract

Selecting an optimal smartphone among a list of smartphones requires evaluating multiple
criteria like Price, Camera, RAM, and battery. To help customers make decisions, this study employs
a well-known multi-criteria decision-making technique (MCDM) namely, Test of Order of Preference
by Similarity to ideal solution (TOPSIS). The proposed method uses a spherical distance
measurement method to calculate the distances between Pythagorean fuzzy numbers. Finally, the
relative closeness coefficients and the revised closeness coefficients are calculated to establish a
ranking order of smartphones, identifying the most suitable option.

& Teq: USANTNIT IR{E FYad; I, WhIR ot TMAThR u AU, Huel fdhed]
N ey

Keywords: Pythagorean fuzzy sets, TOPSIS; Score function, Spherical distance measurement,

Relative closeness coefficient, Revised closeness coefficient.

UXATa T

qg—AMGE Ui U& U0 daia B, foad &8 Acel & IR W vl foram Siram 7 |

TTeE [1] 7 3G AY=ad RIgid (Fuzzy Set Theory) & ARIH A JfHR=dar (Uncertainty)
AT JURYEAT (Imprecision) ®1 ASH &I & foTT WSRIAT Bl (Membership Function) 1
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AR YA DI | <Ifb= Ig AleeT gAN vl el 8l 8, Rifdp I8l AW (hesitation) T
AIS[E 8 FHhdT 3 |

JAANEE [2] 7 FERS WHTAI H WY P UMAA BRI gU SILAAAG] IGHE e
(Intuitionistic fuzzy set) URd T, il G AT DI Yb ATHRITARYT (Generalization) =
SHH ISR (membership) 3R IMEGRIAT (non—membership) f&H &1 AFT 1 | &9 a1 TR
B @BV | BTallfh, O A § BT AN 1 3 (b 8 APl & | 39 FART D AR &Y
IMTee 3R, WR. [3] 71 ATSATRIA e TYTad (Pythagorean fuzzy set) I SALRON Y
DI, T Tl BIfe o 3R SRl DI B & I (squares) BT ART 1 F HH I a_ER BT

A1f2q | 981 W @I BIfC (Degree of Hesitation), y=+/1—0’ —p> ¥ UG B! SR 2 |

Ud H H3 eNYddArel o A9 [4], T 3R I [5], Toiordl [6], Ud 3&d, Al HAA AR =T
[7] 9 UrSATIIRTA e Fq=ad & oy fAfd= gR1 ATy, FH=ar A9 &R b &1 ARt wga
o1, [ Scxic Wid AR (Internet Stock problem), Yed U@ (Pattern recognition)
SN H START U7 7| oifdd §79 9 By [ARRT Sifed IO 6Re & BIR0T SH gHTd]
g 3R e ifRed uRamIRa sRge Wq=ad &1 99e # araAef 2 |

TRAd MY UF H 3 AT & GERE 7 P A4 g9 AYA faf (new method of
measuring distance) JRTfAT &I T8 8, SN Q\ﬁ A & JMTENT (axiom of distance measurement)

P I B 11”1‘ HRAT B | fjﬁ? 0<a’+p*+y*> <1 BT §, o 3 (Triplet) (a,B,y) P Uh 3PS
25T (unt radius) TT FA ﬁg (origin) TR Bfgd MeTHR FdE (spherical surface) IR Refd AT
ST AHT B |

N IR W, &4 fhedl Q1 URATIRT 3RUe Agzad @ 919 @1 X1 $I SHIs BT arel
TMATHR ATE (spherical surface with unit radius) TR MATHR Eg\?[ (spherical distance) & w9 H
aRAIYT &R Fad E |

9 Y U @ @ THfRad @ 9 WRHd 8: s 1 H ydraH T (Introduction) IR &1 T8
g, e g &1 I=YfA, IR AT SHHT Hed W [HA1 AT 7| W 2 W R SRSl
(fundamental concepts) &T Wfered fdavuT (concise overview) RN far ar 8, S ured a1
3MMIeTH T (background) 3R STHHRI U&TH HRAT & | TS 3 H UTSATINIA JIFHE ATAT &
foU v 799 MR 0 A9 (Y ugd @1 15 21 @ 4 9 <o [8] &1 SN aRS
Ig—HATcS ferofaror W3 (multi—criteria decision—making problems) @1 81 &R @1 fafey TR
Tt B TS B | TS ThD AMGS! (criteria) & MR W A= faddwedl (alternatives) &1 T
(ranking) FEIRT &=+ # W & | Ws 5 H yxanfad faf (proposed methodology) & ArTH |
HIC B T B T ATTEING TR B & [T 17 7, T4 s 39! GATAT (feasibility)
3R @MagIRSGAT (practicality) R1g 81l 8 | €< 6 % 219 U3 & Y (concluding remarks) g
g Tq B, foTH eI BT ARIY (summary) 3T 7T 8 3R 9IS & I7He™ (future research)
@ AWIfad feemeit (potential directions) TR ¥ T@f &I TS T |
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RS IF®R Td gRETemg
9 TS H B9 USATNINIA 3R%BC el &l B giFATal aEReIs & A1 A Iqb Bo
RS TEell ®I IR BT Sl B g MY UF B fory I ¥ |

gR¥|TST [1] #71 fb X eb A6 Tz (Universal Set) & | Td Ush UTSATTINIT 3RGES
= & freferRaa aqeag & aRaifva f&ar S :

P ={<X,OLP(X),I3P> | x eX}

T8I, o, (x): X —[0,1] TAT B, (x): X —[0,1], TS x & Gz P H HHI: AW B B
UG ST P Hifc P ATl 21 34 a1 dife & forg fmferRad o =:

0< (0, (x)) +(Bp (%)) <1
gl deg &1 dife At qAfqerfdar &1 +ife (deeree of indeterminacy),

yp(x)z\/l—(onl,(x))2 ~(By(x))" . TRl wex x & gz P A Wewdr A1 IR—uewddl & aR 4

JFREAT 9TRl 8 | T8l I < o,y (x), Pp(x) > BT T USANTRIT GE AT (Pythagorean
Fuzzy Number) %2l SITdT € |

gfRATST [2] 74T b p=<oc,B> Udh TTgTINI 3RS AT (Pythagorean Fuzy Numbers)
g1 d9 s(p) B p BT WhR Hed (Score function) &I A HET ST &, ST&l

s(p)=(a)” = (B)*: s(p) €[0,1]

SETERYT 1 A1 b &1 p, =(0.7,0.3) 3R p, =(0.4,0.6) DS 3 TSANRIAT IRGE HEAY
g1 T s(p,)=0.40 3R s(p,)=-0.20 HAT: p, AR p, B PR BT & A & |

w1 {6 p,=(a,,B,) AT p, =(a,,B,) PIS T ULANIRIT IRpE TN &1 s(p,) qAT
s(p,) HIA: p, TAT p, & TR Bl & A & | WA & h(p,)=a’ +p> T h(p,) = a’ + B> HAL:
p, AT p, & Jerefdl Held & A | d9 ¢

3R s(p,) <s(p,) & A p, BT p, § BT (p, <p,) HET Il 2|
3R s(p,)>s(p,) B Al p, B p, § a1 (p, >p,) BN Il 2|
SR s(p1)=s(p2) dd p, 9T p, Q?:E%T S U.z (p1=p2) WW%'
IISATIRIT I¥Ge &Rl & fay Marer g8 wmu= fafer

A 6 p=(a,B) TP URANIIT IRGS A& &, T&T 0< o’ +B* <1 T AL DI Dife

y=yl—a’—p* Bl 3@ a’+p>+y>=1|

22 gd # ol SR A # AT o Siel IS UBTen, ISSN @ 1549-523-X, I%: 23, 3% 2, Ie—I[ 2025



Y FAR ol Td 3 HAR 3G, USATRIT RHe Tgead BT W B & HI § JgIIRT

3d: B I8 HE Wdhd © b Bd (triplet) (o,B,y), IPTs AT (unit radius) 3R ol fdg
(origin) (0,0) TR Hfad MATHGR AAE (spherical surface) IR RIA & | 3H UBR &H QI UIRATIRIA
JERE T3 & 41 B MeAdR X (spherical distance) P UTd &R Fahdl ©, Sl 39 A&
MATHR FAE (restricted spherical surface) 9= Bl T |

gRETT A AT f A IR C MT®R Adg (spherical surface) TR &l fég g, s
fdeli® (coorinates) A (x,,y,,2,) 3R (x,,¥,,2,) & | Al 39 & fdgali & = &) MeTrdR g2
(spherical distance) &1 frferRad A gRI GRHINT fdbar Sirdr 5

1 2 2 2
DSP(A,C):arccos{l—g[(xl—xz) t(y-%) +(z-2) ]} ()

9 g3 Bl AMAS PRI 8Y, Q& UTSANTRIT JEE AR & §1d Bl MelldR X DI =
UBR A gREINT fHar S €:

GRETST A AT b p, =(0,,B,) 3R p, =(0,,B,) TSANINIT Rpe AN &, 5
ERIGDHT PIS], HHT: v, AR y, & | A 7 &I UISATIRIT IRBT ATAT & d1 DI NATBR G
(spherical distance) @1 fFrHfeIRad TeR | 91 fHar ST AHhar &:

2 1 2 2 2
Dsp(pl,pz)=;arccos{1—5[(al —ay) + (B =B) (v -72) }} 2)

IEf 0 AT BT A [0,1] B SfARTeT F AT AT O b, gD forq %W(factor)ﬁw
fopar wam 2|
3—3RIRT AT (3—Dimensional Geometry) | 89 WA & {6 3R (a,,pB,,y,) 3R

(0,,B,,7,) BIS 1 faeg B A o +p2+97 =1 AR a2 +p2+y2 =1 | 3T AHNBROT (3) Bl
TRATBIUT B TR H MATBR I (spherical dstance) T FFfeTRad 3 U BIT 2

2
D (py»p,) = ;arccos{oclaz +B,B, + Ylyz}

3T BH BH @l USANIRIT 3HS AHead & did MlbR g4 (spherical distance) 3R

‘HIHI*QJ(\I(({)CI MATDR E;\‘Pr (normalized spherical distance) P gRYINT & B |
IRATYT A9 IS Q1 UISATTRIT G A

P={x,(a,(x,).Bp(x)):x, €X;i=1,2,3,..,n} 3R

Q={Xi,<OLQ(X1),BQ(Xi)>:Xi eX;i=1,2,3,...,n} g, W1 fdl wdf¥e ag=ad (Universal

Set) X & 3T g | Al I &9 Bl MeATDR G 3R AHIHT NATBR R DI 71+ ThR I
aRATYT fdham ST &:
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MdR g4

D, (P.Q) %iarccos[ap(xi)ao(xi)+BP(xi>BQ(xi)+vp(xi)yo(xi)]

ST8T 0<Dg,(P,Q)<n.

AP MeATDR

DNS(P,Q)=égarccos[ap(xi)%(xi)+Bp(xi>BQ(xi>+yp(xi)vQ(xi>]

ST8T 0<D,(P,Q)<n.

afwrer A R R P ={(oBy):i=1.23,..n) @ik P, ={(a,;.B,):i=1.2,3,..n)
DI A YISANTRIT RS AR & Fgzad &1 W;, j df Och bl goid (weight) 8, I

0<w;<1aR X, w, =1, w=(w,,w,,..w,)" @ P, 3R P, &9 B 4RI AP MR
0 (Weighted Normalized Spherical Distance) @1 1 TR ¥ URWINT fdHam ST @:

2 n
D (P,P) = EZWJ arccos[cxljoc2j +B,By; + yljyzj] (6)

=1

SqleNul 2:

A e 5 P, ={(0.6,0.3),(0.8,0.2),(0.5,0.4)} 3R P,={(0.7,0.2),(0.7,0.3),(0.9,0.1)},
QI USRI RS FHTA ©, AR S gch & ol $l Aae w=(0.2,0.5,0.3)" R Y & |

Al P, 3R P, & 19 &I 9IRT MATBR g3 (Weighted Spheical Distance) D (P,,P,) = 0.0499
g

Ig—ues Fofas wawet @ fay <iftaw ugfa

9 TS H, B9 gg—AMGs MUdd AR W AR &1, 381 99X 4 [fgd SFeRT Bl
UTGATIRG 3R Al & U H fordn T &, 3R 394 FHT Pl 8l PR & (oY &4 MellbR
R A A & ST T |

T fb A={v,,v,, vy, v, ), (m22) fAHe (alternatives) BT U Aqzad & AR

C={C,C,,C;,...C,},(n>2) AFESI (criteria) BT Vb THE B 1 W =(W,,W,,W,..,w,)" R
Afee (wight vector) &, ST8T W,j —d AMGs BT UR & | A 81, 0<w,; <1 3R X w,=1. 719
SISy i UTSRINGA 3Rthe Ry <ocij,l3ﬁ> i—d fdwed & fay j—d AFGS & Jedid A
(assessment value) P ST &, FAfq Cj(Vi)=<0ﬁij,l31j> S8l o, i—d fdeed & oy j—d wes
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@I AR BIC (membership degree) AR By, i—d fddbey & oy j—d AFGEE P I BIfS

(non—membership degree) @I ol 8| R =(CJ—(Vi))
(Pythagorean fuzzy decision matrix) @1 S2dT 2 |

qSANTNIA e ol aregs

mxn

<a11an> <OL127312> <a’1n’Bln>
R = <OL21,B21> <OL22,B22> <a2n’B2n>
<ocm1, m1> <am2,Bm2> <ocmn,[3mn>

yarfaa fafer «1 ufsar

9 fafy & Ja9 USd USUTINGT oNgE WHRIEE 3Mey B 3R USARTRIT T
THRIHD TG & DI IO Bl Sl & | R, TP fddhey &1 g9 aHI A AHRIG ATATDR
R G DI SR 2 | IaeTd, Soad & RIgid &l STINT &xa f[Adbed] &1 el Hdbedn o
BT IO D I 2| AT H, T NG B MR W fIdmeal @t HHT @ T 7 MR Fa st
fiwed (Sxcaq ge1) AT T 2|

A9 SfifSTg J, oM AFGES (benefit criteria) &1 Ud Tz & 3R J, NI AMGES (cost
criteria) BT Y% Ao ¥ | 9 &G C,(v,) B AU ¥R B S(C,(v,)) srd fbar o 2 |

gD TSI | UIRANIRIT 3RHT AHRIHS A &, v+ 3R UBATIRIT JRFE ABRIHD
AT &, - B T FrferRad g3l &1 STANT aRa & I 8

vt ={Cj,maX(S(Cj(Vi)))|j=1,2,3,...,n} 7)

v ={Cj,min(S(Cj(Vi)))|j=1,2,3,...,n} (8)

% fdhed (alternative) ¥ UISARTNIA GE ABRIHED 3G T 3R URARTNIA IGE
THRIHAD 3G & dP B AMRIPG NABR G I TOET & SRl | [ved v, 4
USRI IR FHRIHAD 3G Tl TAT UISATINIT IREHE THRIHD MG F qh Dl WIRA
ARG MATBR G, Dy (v,,v") TAT Dy (v,,v") DT 9 33 gRT e fobar oirar 2

Dys (V13V+ ) = iDNS (Cj(Vi)st(V+))
j=1
= iZn:vvj arccos(ocij(xj+ +B,B7 +vyv] ) 9)

nrw j=1

Das (¥ )= 2 Ds (€. Cv)
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23 _ - -
= Ezwki arccos a0t} + BB} +7,7; ) (10)
=

S8l 1=1,2,3,....,n.
Sifterd & Rigid & IR AR el a9y fAved x, & g ara Dy (vi.v*) &1 7 o
forefy oY farerey x; o forg ued Dyg (v;,v*) H & |a BYeT &1, T Dy (v, v ) 1 A1 3 farehy

Al fahed x; & forg o Dy (v;,v7) § &\ Bler 1 a1 v, ® 3y |l Ricpedl # Wy 8

HET ST & | fdded x, @1 UISAUTINGT 3RpE AHRIHD ATGY 8ol AR UTSANTRIT RGBT

THRIHSD 3MMeel B & ATUe], AU Mebear ol &1 ToET <ifead fafd & g Rigid &1 Suan
IxG ffaiad g & & oI § |

Dys(vi,v7)
D, (V;, V7 )+ Dy (v, V") (a1
HRNET fFepedr Ioid a1 FIed gadbie (revised index) T ¢(v,) | ST ST B, BT
ST fawedi @1 ST (ranking) FRiRT &==1 & forg favar Smmar 8, < fafafRaa 2:

RC(v,)=

Dys(vi,v) Dys(vi, V')

C(Vi) ) Dmax (Vi’V_) Dmin (Vi’V_) (12)

Sei D, (vi,v)= max{DNS(vi,V’):iz 1,2,3,...,n}

@I D, (v, V) =min{D(v,,v):i=1,2,3,...n} . RC(v,) A ¢(v,) B SR A1 & SR
R fAU T fadmeai ot T & Sl B, iR $eaH 8 (optimal solution) W faar SITaT & |
TATIReA (Algorithm):

X SU—AFHTT ¥, Ig—HMGS (U B FHRT Bl & BRI & oY Teb TANREA (algorithm)
f&am = 2| I veniReA fr=iforRad arol S aRar &

aROT 1: f01F Y@ (Decision Matrix) 1 FHIOI: USATIRY 3RGe AR & A1
qg-rds Fofae @ @ forg, v foka srege R =(C (v,)) ot fomfor foar smar 81 @i,
C,(v;) fdpeu v, &1 AFes C; & HdY H HoIIdh (assessment) DI ST 2 |

IROT 2: UISATIRIT TGS ADRIHD 3163 & 3R UISATIRIA JTHT ADRIHD
AT B DI VAL IHR AR BT ITART dxd I Q1 FeiRd & Sl 21

TROT 3: AIRT MATHR G DI TVET: FHIGIT (9) 3R (10) BT ITINT B, IS fddhed
v, @ PyFPIS (v*) 3R (v7) & WIRT MeATHR X @ T0ET BT Il 2 |
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Y HAR ol TG A AR ISP, USATIRIT IS AGead Pl W BT & Hd H JJIANT

I 4: A& Fracar JAR Gfea feedr &1 oM FHER0 (11) 3R (12) & STIRT
v, famed 1 Aer fbedr (RC(v,)) 3R Weferd Meedr (G(v;)) @1 oMl @1 7l & |

X1 5: fdpcul @1 P v walaw fAeey &1 Tu4: RT 4 ¥ U AU Fdear
(RC(v,)) 3R | fFrepedr (E(v,)) @ SR WR fdedl @I & (rank) f6AT ST 81 RC(V,)
AT ¢(v,) BT A RITT 9T 81T, BIS fAded v, I 81 31f¥d a8+ (desirable) BT | 39 UHR

|IH g8 RC(v,) AT £(v,)(i=1,2,3,...,m) dTel fdhed BI G (best) fdhed & & # A1 ST
=

FLSIR D IS T RS

FrAforRad ISTERYT H, U UTed, Vs SUYd WICHIF TRIGHT d18dl & | SHS U U9 Jies
WEHH & 6T 8 v,,v,,v,,v, 3R v, | $74 I U WP WIe & oIy, 98 IR Hucs!
(criteria) TR fd9R &RAT 8: B (cost) (C,), DFRT (camera) (C,), ¥ (RAM) (C,), 3R I
(battery) (C,) | 39 AIUGS] & MR W, Udh USARTRIT J¥EE 079 M8 (decision matrix)
(arferpr 1) = m T &, o fAferRad ®

arferat 1: faffi=1 ATUESl @& MER WR, U@ UISATIRIA 3Rge o i@ (Pythagorean
fuzzy decision matrix) &1 foior

e — T DI A EEAY
El'l'tc'R:[ Cl C2 C3 C4

v

vy <0.7,0.3> <0.6, 0.4> <0.7, 0.6> <0.8, 0.3>
V) <0.6, 0.5> <0.5, 0.6> <0.6, 0.4> <0.7,0.5>
V3 <0.5, 0.5> <0.8, 0.4> <0.7,0.3> <0.7, 0.4>
vy <0.5, 0.3> <0.6, 0.7> <0.6, 0.2> <0.5, 0.6>
Vs <0.4, 0.6> <0.8, 0.1> <0.5, 0.5> <0.7,0.3>

Stel (0.7,0.3) I <uin & fb fabeq v, B €, Bl fbaeT G dRam 8 3R e
I Pl 2| I8 A gy f% B BT DT (camera), X (RAM) iR 93 &Har (battery
capacity) &R A0S (benefit criteria), J, ={C,,C,,C,} g, 3R B &I HHd (cost) AN
HYES (cost criteria), J, ={C,} €| 3 UBR, oI oId 0T HA I T, XA R 48 &
DI AMTHTH DI DI PRI DI ST 2, ST BIF DI DI DI YATH B DI BRI B ST
2| S dIe, USRI RGBS FHRAD 3MMae B (v') 3R URANTRIT RGBT THRIHD

ameet g (v7) B IO B I B

v ={(0.4,0.6),(0.8,0.1),(0.7,0.3),(0.8,0.3)}

v ={(0.7,0.3),(0.6,0.7),(0.5,0.5),(0.5,0.6)}

gd # ol SR A # AT o Siel IS UHTeT, ISSN @ 1549-523-X, T%: 23, 3% 2, 1e—I[ 2025 27



Formerly UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 2, Apr-Jun. 2025

R, et 2 3 U [Aded (v,) 1 59 FBHRIHD IR THRIAS 3M&e Bl I IR
MATHR G BT T BT S 2|

darferat 2: fafr=1 faseu (v,) & GBRIAD AR THRIHS AR g 4 ARG

MelfdrR
DNS(vi’V+) Dns(vi,V)
|2 0.0550 0.040
v, 0.048 0.033
V3 0.026 0.049
V4 0.065 0.026
Vs 0.012 0.063

3fd #, arferer 3 H gD fAbed (v,) @1 Aver Frvedr (RC(v,)) SR weifed feed
(&(v))) T 1 S 2

arfadr 3: fafr=1 faseu (v,) o1 we feear (RC(v)) R Wit Fraedar
(&v))

RC(v)) (Rank) € (v) (Revised rank)
2 0.421 -3.948
v, 0.407 -3.476
V3 0.653 -1.388
2 0.285 -5.003
Vs 0.840 0

el 89 <d © fd, AU Mdedr (Relative index), RC(v,) & AR, fddedi &1 b
(ranking) 39 UBR & v, >v, >v, >V, >v,, N0 A v, T4 37207 [Aded 2| grelifd, Aenfed
JABIP, {(v,) B AR, fabed B (BT 4 ISR & v, > v, >v, >v, >v, | Tel A, Fa <07
faeq v B

foepd @R afasy 1 Faraay

TR O UF W, USATIRIA e FHzadl 3iR 371ee g1 &l FHM & JAER IR Gl
% DI qhb-id (TOPSIS) & AT MeAdR T A9+ A &1 AT e FAICHhIA a3+ o]
TR P T B BT U AT IR YA dRIBT AT AT 2, S IHRFIAT BT Wi w4
{ Fretax fofa o 3 Aeg orar 7| sy # 39 Ay @1 &R uRwpa far o daar 21 59
AT a1 AT RIET S &3 H SR ST AhdT & | 98 STl GHaI IR S9! AT 6T UXIeor
forar ST | 2|
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e g A ugad AU weal @ gurEeff & weraed

Alphabetically sorted terminology in JoteTeT Eiﬂiﬁﬁﬂ STl
b yEnglish ® fe=d
Decision Matrix g amegE
Fuzzy set IhHT Az
Hesitation degree T B DI
Imprecision Wﬁ{ﬂ@?ﬂ
Indeterminacy feRiar @1 dife
Intuitionistic Fuzzy sets EREIREIEL 3G Az Y
Membership degree ARl I
Multi Criteria Decision Making gE—HGS ORI
Non-Membership degree NGl BIfS
Normalized Spherical Distance HATITHA TTATHR X
Pythagorean Fuzzy Number ISATTRYT RS ]
Relative Closeness Coefficient el fhedr YN
Revised Closeness Coefficient HANET Fevear qond
Spherical Distance Measurement USIEANEUKIES
Test of order of preference by similarity to e B ®I FHAMAT & AR R aRIgdl
ideal solution (TOPSIS) HH BT db-Th
Weighted Normalized Spherical Distance ARG ARG TATHR R0
<
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RIS

3 g 9F # RN T aewge & Na()eE tfedmd SE IRl dEME Hifcidd THR
Zn(R,NCS,), BT SN &b Hell¥e fdar 71 &, Sfef R = Me, Et, "Pr. 'Pr, ‘Bu, "Bu| §4
FAgehgel Bl H,S T B SUANT R Ale—oiel A gRT G¥aifd fdbar war g1 Ffq
TAACPHIZS Pl Tl [ATATT, MUIfdd WR AT, qUishH fagersor (IR, DART-MS) 3R TGA gRT
UEAM BT T & | AR & UISeR Al BT UrSS) Ua— fagde J1eudd iR SEM - faweryor
far a1, et udn gt & f& [fd ZnS Ael &7 ijId MeR 12 nm 2 |

Abstract

Zinc nanosulphide was synthesized using Zn(Il)dialkyldithiocarbamate complexes of the type
Zn(R)NCS,), where R = Me, Et, "Pr, 'Pr, '‘Bu, "Bu. The sulphides are formed by sol-gel method
using H.S gas. The nanosulphide formed has been characterized by elemental analysis, molecular
weight measurement, spectral analysis (IR, DART-MS) and TGA. The powder X-Ray diffraction
studies and SEM analysis were carried out for the powdered samples of the compounds which
reveal that the as prepared ZnS nanoparticles have average size of 12 nm.

H& ¥q: ZnS, S8 AR BEMHC, A0, Ad—old, Td— faad=
Keywords: ZnS, dithiocarbamates, nanoparticles, sol-gel, X-ray diffraction
PENICEIT

TR d TRl S q fUge que & QR Hedyul d=1HE SR =S B B rHiNd
fear g1 3 vl adam H dgifde 3 gg Td-a9 S ©, offbd adam wdreal H
solgeife 3R BIeIfed IR & Agcaqol a1l H g7 uarell @1 e &)+ @ 9gd 99!
fAAT B | A B 39 &3 B A= Jenie fwdi § 999 senee SR Il 9 SERd
AT &5 b wU H AUb wY A UsAM oI © | f4Ud auf § FEar WeRv & oy HrafcAs
ueref ¥ wi & AT A1 Ui Aohiss EHIed, SAMeRI e fdfer o1 &= 81§ ¢8|

ATe—Siel Tbeip brdf-ch yareil § 98 g a4 & oy Usp faRne do-iie € @i sod
3MOTAd HET, FISPIHG], Ied Yadl R JoTHd ©U A HH TAWR0 doare &1 R
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fRrar fegedt, AT Siel ufthar & Teg™ J ZnS AAIBON BT AIAYOT Ta IFfH-TOT

HIAT G & | 3AD ITATT ATed—oldl dbeiIdh BT STAN THeicd & B & X Sificd SRS
ifeRaTgS AR g9 & forg fdhar S FebdT & | AR el PR Bl Alef—oiel ged~ uarel &l
I UBIRID!, Feldgi~Iad Holl, HSRUI IUHRVIN R TR0 3 JTIRINT U AT | SISARIBIERC
P TERIfRISE IR ¥ed ® ®©U H, debrsiiT 3R NO ¢fifT Toic & ®U H &g AIeIRS
JATIHANT et 811 | STSATABIAIC BT FTN AR SITATRI2 16 & WY H SN & BRI §HB] ATID
wY W eI fbar S 8, S SR, TEHTe SR U HhER'S & &3 H AU SR
B FRTIT & | IE Yoh URURD BIBR Gl & foRIepl <Amaed v ¥ f$d, TR, AR e, oo
IR SARIIRIA H SR fHar S 2| Megelagiad H, SHHI SRR TR ISl dh
SIS, WNAdd, STssafdgd fheex 3R fds) AN @& ®U # BT 81| ST® ddb-ild! H8d Bl
TGd BY, ZnS HT WL SMHhdel & forg faRy ofy &1 fawy a1 gom B wiifes anfdfe sik
Tl ®U A aer fafd & d4reaq A $iHe wu 4 g uared g ox- & g 7y Ridfes qr
T 2Ny AT ST @1 € | 8T & H FRNISS ZnS BT H¥eIyoT 49y i &7 fawy 2 |

39 e §, g Zn(1l) SE Tfedbel 1S AR Hretie Bl A & B9 H ST Bres ARl
ATA—STet UfehaT & A | [N A RIehIgs @1 Gelfvd fhar 8 | e direidd & SEAIaEHe
3R UqMITele TR Fs T fBY MU €, fhd $9d ATe—oTel AT &7 3T O eI+ Hal fohar
AT | SR D1 <9 8Y, Zn(ll) & SISARABEMT Ged=ii bl FIANT BT AR Yeb H,S 14
@ AT 3AD ATA—ole] FIER BT I ATIEINRD THST AT |

g fafer

eI (457, THICH), Jiehigd (HeFTd, 32MTd, 1—9TUATe, 2—HIUsid, 1—]cHTd, 2—=gcHid)
D1 SUINT A UYgel Ah NIl A A ke Yob AR Yeg fbar TP | STINT by 77 ) 7,
INRAE TS & € | Nid wiRss [3.9] R ¥ Ufedmds™i™ &7 SUANT fhar ar [ Zn(ll) S8
Ufedel TS AT HEMC DT BT WY 3R FHDI ATe—oldl UflhaT Y& araraRer § &l s |
I3 Ufehd S8 UM EME & AISIH Alee Pl Ufdafdd ufhar! gRT IR fdHar 17|

Zn(S,CNR)), BT HIANT]

AM G Zn(S,CNR,), BT R Zn(Il) TS Ufehel ST5 oAl dlae feferiad fafer
Heeifda foar Tam:

ZnCl, + 2R,NCS,Na —> Zn(S,CNR,,), +2NaCl

S8l R = Me,Et,” Pr, Pr, Bu," Bu

AIfead SRyeRU™IGEHe (1.89 UM, 11.05 el Aid) & go=iferd fAe@d &1 1:2
HIeR 3gUrd H ZnCl, (0.75 9™, 5.52 el di) & gHiferd fderaa o omar Mg wvd gg
598 B AT AT | EARET B & {7, ufsha1 g1 89 T AT BT 3-4 6 Tb 3R
AT T | 991 aTel 3fdE Bl Yodbladl il § BFBR FARIBIH gRT Y: fsheeeligd fbar
T | 39 IR U THDBI S T & ol Bl MdTaddy Sdldhex & iex Aufad fhar |
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9 fafyr & AR F=AT1 (1-5) TR By TY | I7ab ([qeeiyoneies aRomAT &1 drferat 1 H IR
forar T 2 |

Zn(S,CNR)), BT HId—Sidl AeqAT

b §oiF H Zn(ll) TS Ufedhdl ST AR BIEHC & ATd—oldl SARIA Bl AL B a1
3R g9 = e g7 Al fbar ST Hahar 8-

Zn(S,CNR,), + H,S — ZnS

&l R = Me,Et,” Pr, Pr,' Bu," Bu

Y doi & (It | Zn(1l) SISV S5 o1l Hrade (1.8 U™, 4.97 el Hid) &1 8ia
IR fHar AT | AAfsha aTaTeRvT 9 & 7Y b ATsglor 19 yared &7 15 | H,S i1 @1 25—
30° C R 2-3 8¢ & forw Zn(l) ST T8 UM dEHS & doiig [deras # ifafhar ot
Y | GARE BT & frg ufshar ol 814 9 811 31 25-30°C R 4 8¢ & oy iR e
AT | $9 YR Ul 2 G D1 YoblaRil Beic] & HIedH 3 BT (o1 11, Yeb doii A €rm 1
3R B4 Targ d AT A [erad & faRl $1 A fbar 1 |

Hifas w19

AHE AR 20 gRT TR, TR, RS BT MMder fhar 1T | S9pRS WagT BT dRIF 3100
FT-IR WaIHIEHMIe’ W 4000-200 cm™! & 3o H RpT$ fhar ar| 'HNMR ®agT &l fiaRd
AM® B ®U H TMS & ITANT HRS 75.45 WIECS R FaTerd gk DRX-300 WIFEHIER TR
DMSO d, # HHR & 1o W Repl$ foar 3 | aforfdes 9k IMS-T100LC, Accu TOF (DART-
MS) gRT FIiRa favar ar | a@ faweor SIeaHd CHN favelvs gRT Ui fobam a1 | ufdhd gorR
SUBRY] BT STINRT BB Sloiv BT 50 M Ifewad /fAFe @ 8feT ek w® urg foar
SIIHS TNl /TIEIY 3R UaRIaTRS! LTI gk YUaITd I8 Usaid fethacHiery wR 170 &l
Afeaad ¥ +450 f&f Afag & d9aE ¥ R f6y 19| SEM Bfddl @1 JEOL Model JSM
— 6390LV & T 5 x ¥ 300, 000 x (=T 3R =1 JgH Ars a1 H) & e R Raprs fvar
T |

gy 3R ==t
Zn(Il) ST3 Ufedhd S8 AT HIEIAT Bivcdd & faavor

Zn(Il) TT5 Ufedhal S8 AR HEHS A%he W & 3N Uaret €, S AW drafid (491,
SRTARMA, THIEH, ARG 3MfT) IR FH-a3 (DMSO, DMF, urgr$™, THF 3nfe) faamraami
H gl B | 3 Biciad SIgURBIUS UPid &l & AR HAX & droa R 4R 17 9 fafed
T B | 5% BF a9 R AR iR e araraRer § SUEa fhar 5 |aedr 2| e IR
A9 39 91 BiFciad &I AFHARS TP I ST & | d el (C, H, N, S iR Zn) &1
STT e ATl & TRATfId BT @ AR ® iR arferar 1 # Heifid 2|
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fRrar fegedt, AT Siel ufthar & Teg™ J ZnS AAIBON BT AIAYOT Ta IFfH-TOT
Table 1: Zn(Il) ST$ & HEiAe & ford Hifas srer

Elemental Analysis (%)

Nature C H N S Zn

(calc) (calc) (calc) (calc) (calc)
White 23.53 3.76 8.71 41.89 21.34

powder | (23.56) (4.22) (8.88) (41.94) (21.39)
White 33.17 5.34 7.42 35.12 17.99

powder | (33.18) (5.09) (7.66) (35.44) (18.07)
White 39.87 6.51 6.46 30.67 15.55

powder | (40.22) (5.72) (6.08) (30.68) (15.64)

138 | White | 38.77 6.51 6.46 30.35 15.39
(decom) | powder | (40.02) | (631) | (6.66) | (3039) | (15.47)

5 | Zn(S,CN"Bw,), | 75 | 102-108 White 45.13 7.41 5.72 26.95 13.77

powder | (45.55) | (6.62) | (6.16) | (27.05) | (13.79)
RS WaeIEhIdl

1470 cm™' & UTH ASIY AN STARIBEHE forile & u(C-N) BT A J3 g
21 FfF I 1250-1350 cm' @ v(C—N) TR Mgy R 1640-1690 cm BT v(C = N)
AT gy & 49 €, 3oy 52 Aecayul Sda—divs a2 & AT Sl Aehdl & | 950-
1050 cm!, 1035-1025 cm! @& 19 3[@NHUT u(S—C) 3R v(C=8) AT qTSHI326 BT
ATAT AT 2 | v(C —H) 3raenyoy Y drfersdt § oA g, 3R 2800-100 JAH-! &Y o # Rerg
g1 430-495 9HI ! IR HH Tadr BT 9§ Zn-S AT agd3=Y & BRI § | G aAi BT Uh
|rel ¥ Y, 8H I8 [Ty T wahd 2 b Seurieride 39 uRERl H AAHRiS
fagee forifs @& v § WagR Hxar 2 |

arferdt 2: Zn(1D) T8 AT dEiAe & ford $9pRS STel

Yield M.p.

Complex (%) © Q)

1| Zn(S,CNMe,), | 80 | 178-181

2 | Zn(S,CNEt,), 77 | 248-257

3| Zn(S,CN"Pry), | 86 | 133-139

4| Zn(S,CN'Pry), | 84

Complex v(S-O) v(C-N) v(C-H) v (Zn-S)
Zn(S,CNMe,), 962s 1506s 2922w 430
Zn(S,CNEt,), 985m 1487s 2970m, 2927m 445
Zn(S,CN"Pr,), 967m 1475s 2960m, 2928w, 2871w 470
Zn(S,CN'Pr), 1018s, 955m 1479s 2972s, 2928m 495
Zn(S,CN"Bu,), 970m 1499s, 1466s 2959s, 2870w 491

'H NMR ®agHdl

 Picte’T @ oY fdrd & w0 H SYcves grsgaRmee (CDCL,) BT SURT fdhar
oT| Zn(S,CN'P,), & WIS 3G & forg, HefiF & forq Rye=iet &1 uell el <RI Sff Aebel & |
T8 C-N I & IRI 3R AZANA T & T AT & BRYT 81 Al ¢ |
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Table : Zn(Il) ST AT HEAC & ford 'H NMR &fidd Rige (ppm) ster

Complex H, Ha.l Hp H, H; Hon
Zn(SQCNMez)z 3.44s - - - - -

Zn(S,CNEL,), 3.85q - 1.29t - - -
Zn(S,CN"Pr,), 3.74t - 1.77m 0.93t - -
Zn(S,CN'Pr,), n.d. - 1.48b -

Zn(S,CN"Bu,), 3.77t - 2.91m 1.37m 0.95t

N AT gl

AHR A [Zn(S,CNR)),]* & 3MAT T W1 el H Had R A3 H UIY S € |
sy 4 ol IuRfd g8 <oiicdl € fb 59 amadl o S wRAm] 81d € | 3 g |9a: al
Zn-S S H W TP & o IR SH@ 91 Uh SISARIGEHE folils 8T & &R | §9d
21 39%T a9y ® b forfis § & U &1 T ST S 9dhdl 2 | U 3R UBR BT 3
fSTreT WM & [SCNR,J* & , B0 Wdel | Uil ST drell arell 4-80% 1 |IUel JgRaT ST
21 39 Ml P SURATT STSARBEHE & S ITEST & HRUT & ADhdl & | DIrela
Zn[S,CN(C,H,),I** & 371 Y4 373 drferet 4 ¥ {3y 7 €|

Table 4: Zn(Il) ST$ AT HEAC & fod 919 Wagd ST

Complex [Zn(S,CNR,),|" [SCNR,]*
Zn(S,CNMe,), 305 88
Zn(S,CNEL,), 361 116
Zn(S,CN"Pr,), 418 144
Zn(S,CN'Pr,), 418 143
Zn(S,CN"Bu,), 474 171

ZnS ANICHISS BT IfcTeror

T -l SHE ¥9d W & SN BN &, Ol HeHd IR IAIeN Aors |
YA B € | 9 dael |ig HCl H =il 81 8 | A AT Tl d srgdRepliUe 81 & 3k
SR B AOAM W G TR F fUEST dRd 2 | uifdd MR A1 39 G4 ARDT B AHWRS
UHid B ST 8 | dd [agetyor (S @ik Zn) ST1 Hafdd Affrdl & fou gwaifad weamg! &
IR T |
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IR SaeT

ZnS @& IR WagT ¥ 350, 615 cm! W AR € & 9 ZnS &) a1 @ gfte o=ar 21 3336
cm! W RraR Riw &\ wafad Siet o] a1 IuRefa &1 $frd avar 2 |
TGA

A H STel D1 AiER YAREd B @ g 0-500° C ¥ ZnS.H,0 & forq e Reprs
f5g 77 €| ZS.H,0 YPR & | Alel—oid IeTe ATEe e & | 214° C WR 13.8% @I aoi
HH BT FAGT STe Y] & I 7ol WM & | STl &1 SURIT IR Wagel SeT gRT 4l |Affa
21 500-800° C & 91 g9 HH BT ZnS & ZnO H ATGRAGROT & %Y BT AR |

IS (mg)

...l.(!“:)........2.(!)‘._j AL A:l“.)é) ......i‘!".—)... A
dmHTT (°C)
fa=a 1: ZnS &1 TGA
DART MS

R Aremise @ foflg DART MS WagH Affie & 3Mufde R &1 gfte FRar 8 | DART
MS TFgH § m/z = 97.0 TR MMUTI% I RRER AR & w0 # g9a IRd@ @l gfte avar 2 |

XRD 3R SEM 3eaa

R TIehIgS B ATHT A= BT Fega= XRD 3R SEM gRT far am | Aiffie XRD
@ AegH W gy Ty eifthied 31N € | Bl Bl SiId @ 12 SHHIeR & | gl SEM sfadt
39 BUI ® oIV 9% MBR BT T & | g MBR DI JAR—3MUIAD ETSSIST SI=STT GIRT THSI
ST Gl &, foras aRUTHRawY 9 $01 AR & Fag A9 a9 ¢ |

P-1

T T T T T T T 7 u
2-Theta - Scale
X050 711 ). t3rw - Sy 0,020 *  Sleags Urrrat 37 2 30 VLT £ 15406 - WAL Hoaties: O.5 - Gunrmarssiesr K0/ 40 K - Guarmarstss 1A
st 0. 150 | Smckearesune 1.000,0.000 | kg

Lin(Geurts)

LU UL U U U L R L R L L

AAAAAANAAN

fora 2 : ZnS &1 UrSSY XRD
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fors 3 : ZnS @1 SEM 3mafd

fersm

gaaT eI Z(S,CNR)), TBR & HIECIRT DI b el Bl qUiF Bl &, Blallih s
Firciad # forife & fgsg @asR @1 gfe IR WagT §RT &1 75 2 | I fagelor (C, H, N, S, Cl
3R Zn) ST AR St & oy wRamfod WRHME! & AR WY Y & | A9 WagHg!
B B AFHRE TP BN W B & | Wagel Sl Zn(1l) & ORI IR SgRed Sy &1
AT axar 21 s a1g S (1) F9a9 681 4 U< H_dT g3l Wi 81T 2 |

R e &
N /> /

N Zn N
/ 5/\8 \
d R

Siel R = Me, Et, "Pr, ‘P, ‘Bu, "Bu

o 4 : Zn(D) S1F tfodpd SIS AR BEidc B ST

fSie (I1) Pl & doii< el H &b H,S 9 1 TOIRA A UIE AT ATe—olel IcaTe U
ATHTES PP R T [AerId § STgereiiel 81 8, offh Aig HCl # geeiial 81 & |
faeeiyor, 3MvIfdes WR A19 3R DART A9 Wag Hehlss &l AMMRSG UHid Bl TE H ¢ |
i TowbIss & ARigd HUl B gitc SEM 3IR PXRD Tdh-idl §RT & AT |
TR

@gd SAIF CDRI, STIC ®Id, BHU, aRIVRI (WRd) IR R fagma fawrT, DDU

TREYR fAzafdernery &1 Aaede quihdld AR fageivonere g e o1 & oy gwgare <l
gl
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e g A ugad AU weal @ gurEeff & weraed

Alphabetically sorted terminology in JoteTeT Eiﬂiﬁﬁﬂ STl
b yEnglish ® fe=d
Antioxidant P IRSIESIEANGT
Characterization aTfAretetoT
Diffraction faad=
Lubricant FED
Optoelectronics UhTeT SIde d!
Spectral analysis qUIHHIT fagersoT
Synthesis HIATT
da<H
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AR

Ig Y UF WRgehd: RIS fGar AU SRR 9 WRad i ITHE IHeT Bl
3fege Al fafd (Matrix inversion method) RT 8¢T HR BT YRTd HRl & | W1 Hdcd Ud
3T gIRT 39 fafdy o1 ST EFg’—B%?ﬁH Raeh I FHRARIT (Multi-objective linear programming
problems) &1 & ST R @ fofQ foharm T & | 59 AT H Rywretad ARON BT g9 Bl ATaeIHT
T 2 | 39 Y g1 SCaH & 91 B W UM WY BH oI @ | 89N |19 @ g & fog
s # faf=r gei Iarevor Y Ry v 7|

Abstract

This research paper proposes a Matrix Inverse method to solve the Linearly Factorized Quadratic
Programming Problem (LFQFPP) and Linear Fractional Programming Problem (LFPP). The same
had been introduced to solve the Multi-Objective Linear Programming Problem (MOLPP) by
Bhavana Shrivastava et al. There is no necessity to form Simplex tables so far in this method. To
achieve an optimal solution through this method, as far as computation time is concerned; it takes
the least time. Various illustrations are given at the end to validate our claim.

R ¥Meq: XRgehdl: [UFEST TG ST A9, JATegg vl fafd), ag—seeiiy s g
AT, R [A=TTcHD UM FHRAT, ST 8ol

Keywords: Linearly Factorized Quadratic Programming Problem, Matrix Inverse Method, Multi-
Objective Linear Programming Problem, Linear Fractional Programming Problem, Optimal Solution.

YXATa T

fEaTd URITAE SRATG 3RRIS WA FRAmsll &1 U Alferd Sl &1 afdffee sl € 5
R=Tet Td ¥ AR, A I AfTded (Least square approximation), faxir diéwifesn &
S 3ffe &3 H F1Ud WU A AN Bl 2 | o e aul § fgurd e aERanel B gd
PR B BB AR sRaTfad @1 15 7 | I8 Y 9 IRy PoHEfS fgerd dumE SERiei bl
T B © foTY b T VIR ST (Computational approach), 3MYg PINSIRACIEE AR ESIIER]
BT 7 | g faerd fafd advem ag—Seeia WRadh drmT SRamsil &1 Stead gd §i1d &
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& folg wTeeT Sfarad d 3= [5] 9 wanad a1 off | WRaspa: qoHEfed fgamd o™ | R,
IRRgD AT FHRIRAT BT b AT IUAHE 91T &, Sl U U IeeT Held Bl 38 dR R
&M Bfgd IR 7 forad Wada: orEfed fgard W@ gl § den st Rges |l
(a1eraT / 371R) eIl & rer uRMIG Bl € | IR fafer aRuRe Ryeeiad fafsr &1 gormr 4
TR w0 A IS FHIA Td JTURITHAD U d TR fddhed U Il 2| 9 TdR &
FHERIS D] B DR & [y Ao H 9gd ARI fAfeRn sanfad & 15 1 Wb d = [1]
fgara M TR Bl 8 BRI & foTU Yo IReA TRATfAd @ | Ufeas ©a o= [2] 9 Raawa:
UGS Se¥Y el R ATl fgerd e AHel @ ol ve T4 fafy fadfyd @ | o
Td I [3-4] A N AT gfafer gor Henfed BRw fAdres ufafdr &1 SuanT R gY
feemd A TR B g fhar|

B UG 31T [6] 7 XRgd ATHS Badd] & A1 WATH IR B fhar | S| b IRaap
=T ® IR F9T ®1 &1 RI% I Al i ufaenfid fdhar S dadl wel-id Ua U
AR & o7 9 U X 9 1 8 © | Bifceaey [7] 7 WRadh F=TTcAd URImAT FHRIT 61 &
PR @ U Uep A gRarifaa &1, forad Seed ®ed & &R uid BI Wiold & oy e 5 ufded
IS I & @R S Ufdd T STANT yIel aR H1 999 dA @ fore fhar Sirar €1 39 fafy #
IR =R AT Bleidh 3MaTd BT ad- Riveiadd fafy & Fa= & 21 39 Ay & =g ff w0 mar
g f Tl g gl @ forv &% Fad gMTHS © | BTl | o9 TG 31=7 [9, 10, 11] 7 7T faaira=
AT e Henfed R AT wifafer &1 FerRar | A=cdd A= GHRIT BT 8 9T fdhar
Siifh 3 URYRS Al & Uit 81 dTel &1 & WM 8 U< g3 | oiF U o= [8] < |HHTd
RN G dTell =T d AT TR Bl 8ol dRd & oIt TomReA faaRia o |
Masa: [eElea fgara vram aawn

Rgepa: UrREST fGa RTHA FHRIT, fgard S ST 6T Udh 99 WU § Sl URuRe
fgara drmE el 9 9 2 RIS I8 Sewd o & fags U 9 fgud e & 9o |
D Bl & U & B H AW DRl & | I8 e, el o o 1iordy w)em
DI AR AT B, UG GeTdT Pl geTal & 3R A Y1 S ol & | S THR S Bl
DI GAIST B, T Il H Sifce ssead THRIRI Bl 81 &_ & [y Rapeh: YuHwEied
faaTd IR TR U gaiRerd gftedior gare axdl 2 |

faarref wHe auwT

IgT 89 U Ul fgemd druma+ 9T R faoR &xd & FOorTd Se3g B+ a1 Rasd el &

TGS & w9 H e w9 # fRar ey
fferpd SR
Z=(a,x+a)(a,Xx+a,)=2,7, (A1)
IRY  Ax<b
q x>0
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aeie g diem, sfmeel #d Td 99 UR, s ufaam Y g1 faf= g seRiell &1 g

Igs Fr<rdwed DA™= GHT

=TT g™ Aol 9 qUEE U JYe Ud rdeiRe [ 8| sHeT U HER
ToTTell, 9= fasme, vded, ST iR Scares onfe # S~ 81 arell fafiT awrameil & AT
H foar SraT ® | o Sefes H, =TTt Y- S GHAT Bl 8o bR § SuA B =, foras
faft e fafaft oo qodi & Wk @ Srgura # fAfRad FawEl BT SUAET Bl ¥ ] 3

RIS gedqd THRT 9 BT ST © |

faarret a9 e

WRgep F~TTcdd FHRT BT T wu e 28—

Arfrman s
_ c'x+a
C'x+P
TRY  Ax(<,=,2)b
q x>0

T T AR & aRiel § f0eme (<,=,>) ¥ 9 U6 9979 § $dal U 8 o &

AHA 21 x,¢ T C; nx] T ART T | A, mxn HH BT AlHAAT FMGE T | b, mx1 HH BT &
afeer g |

JreE ufaar fafer

TROT 1 — FIyeE & T8 Rl YOMHREIST ST Herw X+ drell fgerd MU= Far bl
31 g A SRS & wU § Fad R 3 |

RO 2 — SWRIGT RO 1 # ured |9l Rgp MU IRl § JaRe & wU § IuRerd
MBI DI HAIDRYT A Y FHIDBRYT BRI DI Ax=b & ®U ¥ Fdd B ¢ |

ROT 3 — 319 FUIRI® =R & onidl A T Agg A I 2 |

TROT 4 — 399 ML & ARG & AF & Oid &R ¢ | A TE T U BT & A o]
BT BA T9G © JJAT TE |

AROT 5 — 3T A W UM Mg A S I B |
TR 6 — OIS AR B Hedl BT TNV X=A'B B FERIAT ¥ TN B § |

RO 7 — 3 MU =R B "F Bl I Seed Werdl § HiReNid B € qT Z, 9 Z, Bl
A ST AR € |

TROT §— 7,9 7, FH I oM IR faRe) G9R & Sexd B B 7 A bR © |
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FLSIR LIS T RS
Madpd: PorEled fgarda gram qawn
fferpTH B
Z= (3%, +2%,)(x, +3x,)
FRY X, +x,<4
X, —X, <2
qer X;,X, >0

SWRIFd IRgdha: oREST I fgaara g w9 9 1 |1 XRas g aend

T Bl 58—
(D) STfrpay I
Z=(3x,+2x,)=2, (A

IR X, +x,<4

X, —X, <2
T X;,X, 20
(1) Tfrpad I

Z=(x,+3x,)=27, (@)
FRY  x,+x,<4
X, —X,<2

qerm X,,X, 20

AR (1) ¥ AAIHATTAR YAAYRD @RI BT FAEY B W AARIT 711 WY ofedl 5—
SIRERECIIN D

Z,=3x,+2x,+0S,+0S,
AR X, +X,+S§,+0S,=4

X, —X,+0S,+S,=2

qAqr X,X,,5,,8, 20

FARIT (1) ¥ ATIHATTAR LAARS oRI BT FHEY PR W FART 71 ®Y ofcll 3—
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3l g diem, el WiTd Td $ IER, 3eg ufet fafyr gr1 faf= urme aawmell &1 g
JAfADHTH DI

Z,=x,+3x,+0S,+08S,

AR X, +X,+S§,+0S,=4
X, =X, +0S,+8§, =2

e X,3%,,8,,8, 20

1 1 X, 4
T (1) 9 AR (1) 9 AR A=L _J,X{ } qor b{z}

X,

1 1
T ‘1 _1‘=—1—1=—2¢0 A A1 BT ARTA T |

o, —1-1 -1
MM A BT gl A 1:_{

. x, | —1[-1 -1][4] [3
X=A"B= X 27 1 1 ) = | 3X1:3,X2=1
2 L

AT Z, =3x,+2x, =33)+2() =11 T Z, =x, +3x, =(3)+3(1) =6

RIS TR B §59 &1 x, =3, x, =1 W Z=27Z, =(11)(6) =66
g r=Twed NI™HT g9T

[RISEEECIND
:—6x1—5x2
2x,+7
GRS X, +2x,<3
3x,+2x,<6
qn X;,X, =20

SWRIad g FA=Trcqd Tum= 99T 9 = 31 Wad U G9@mi g el 28—

() e iy

Z=-6x, —5x,
R X, +2x,<3

3x,+2x,<6
Al X,X, 20
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TET ST el FFaHInRor BT fadT §aT & 31 qaued ¥ S(ferbaiedRor § yRafcld HRd

2| JAT 3Mfdpaq BT

Z=6x,+5x, =2, (@)
(1) Tfrpad I
Z=2x,+7=2, (@A)
R X, +2x,<3
3x,+2x,<6

oI X)X, 20

AR (1) ¥ AAIHATTAR YIRS @RI BT FAE R TR AARIT 71 WY ofedl 5—
HfHTH DI

Z, =6x, +5x, +0S, +0S,
IR X, +2x,+S,+0S,=3
3x,+2x,+0S,+S, =6

qen X, X%,,5,,8, 20

FARIT (1) H ATIHATTAR AARS oRI BT FHEY PR W FARIT 71 ®Y ofcll 3—
BT BT

Z,=2x,+7+0S, +08S,
FRY X, +2X,+8S,+0S, =3
3x,+2x,+0S,+S, =6

SR X, X,,5,,8, 20

1 2 | 3
T (1) 9 AR (1) 9 AR A{?, 2},X={X} qor bz[J

X,

1 2
EEZ ‘3 2‘=2—6=—4¢0 ad: A7 o eilRad 2

-1 2 2
o A*l -
3MYE A DI Ul 4 |:_3 1 :|
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aeie g diem, sfmeel #d Td 99 UR, s ufaam Y g1 faf= g seRiell &1 g

3
_ _ 2 3 3
X=AB=| M2 2 2[0S [P xES K=y
X, -3 1|6 el
4
3 3 51 3
3d: ZIZ6X1+5X2=6 E\J_’_S(Zj:? q 22=2X1+7=2(Ej+7=10
3 3 7 51
SURIFT RFHRAT BT FECH &l X, =, X, = Uqd f=aH 2, 40

forses

AT HRTd Td 3 §RT URATfad 3Mgg dfaad fafd, uRuRe Rreiad A 9§ 98k ©
Fiifs g4 BH YRR H €1 g 8 Bl U< b1 S Febal € | 39 fafey & o=y fafd=i &
T H HH THI H E SAF B DI TG AT ST Fhal & | §9 YSNIRA § U1 IR 1
faae fafdr, Fenfea R Ao Y, yRuRe Regerad fafer den s faffal & ara aRoms
{ I | Ffd far S |dar 2 |
fedl @1 cawia

EH 3 Y UF B YHRH & T | B W geR & Rl & TdHvia ol ’von T8 R

g
Y U A ygdd AUl vl B gHrERie 2 weradd
Alphabetically sorted terminology in ﬂ“ﬁ@iﬁﬁﬁ Bl gt
English
Computational approach AR STTHA
Least square approximation <IATH I Al~ADHT
Linearly factorized quadratic RFD: [UHERST fgard AT FH]
programming problem
Matrix inversion method JMMIE Ul fafy
Multi-objective linear programming El‘g'—?i%?ﬁﬂ RIS YT TR
problem
Optimal solution $CH 8ol
NiEct
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AT H SATHROT BT YADT Wea AN & [ATelVUT & GRT Iadle FrdT Al Bl UlehaT & Wy
# B B | AR B GE YAdT HH-FH A & FRITITHS AR B BR® W g9 8 | 9T
BT AF IAD YEIATHR WR R -l 7 | ST TE—ANR I &1 3rI—TmeiRl @l 788, R
Tl U e favers § 6 wree—wreR A/ ¥ W &1 ufshar gui 91 81 Al SR 7 & aref @
R | 39a oy 1 omawae 8, ARl & URWRS FaIad &l Afhan, [ araa &1 arid
TfhAT qot BNl © | W B IFIAHD SUDHH H YRl Bl AUN—3FU YT HT G TG TRASTTAD
Sfte 1 BT W MMaTID 8 | DI Tea fb <97 3R FHY I AHIg 87 SAP] b 1f vg WANT
fobar ST Y81 & | 98 fod afdd srerar avg 4 wwg © Ud fhad digd § 99 ves a9y &1 yai
fham ST R8T 8 | 39 YR Sud Wea—Rreu—{qem gd erea—fafranT @1 ufshar & areg—ffdfa gof
B B | 91 H T & AT @ ufhar 39 e & 99 iR o @) smawaredr B 7 | 39 M
# ot Y 3ifrenT srcarwa Agcayol 2 | S AT s fohd foft1 & 2, 39 a1q wR srefaiy &1 fwed gian
2| WY & IR H MBI <@l Il & o I o forgm—aifeey o Refa # et &1 yericrs
aRRemd Y YT 81 ST 2 | el Hehd aArdRol H fol—faf e & forg eme Rl W AR
o ar 21 S 9 Il @ R WR e A feR Aefe vd gfaas T uofid g g |

ST 5 qd & ofal § eresver H gl @ et R faerear 9 famet favar o ®, o s
BT & P iR AGT IIg 7 FHae 99T BT g w8, g 3 Wi &1 fawdR o aRad
g | 37 Ul & ey & gRT I 1 9 gol b arg o S U o 8, 9 foba, |, fawor
anfe & AR @) $d T dEad €1 SR g1 Il 9 99 dTel ¥R e Hedld © | BH
U e D AT HIBR A, G, e, anfe sl o1 FEior wRd 8, S dfgd dedd @
Td T 9 dTe] ¥ AfGATd dEld & | Sudad al Tl &1 e fofit e § o ght
213 Ul ¥ B U W B B RO a9 arel wes @ ) gfeel T 2§ ar Efo
TG T | S a1g & AT '] iR uda & g arel il vl gfesi T B € -
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T T s faam e ferg
1. T + ¥ {H: g’i}_vPT
2. U + = T et
3. g+o7+ R gfer: et
4 3T+ 7+ R Jufer: e

S IR O1g ¥ o 98 o R 9 wes SifelT B § —

A & PIEERCTIE RS forg
1. % + Her: et
2. &+ = wqf: et
3. Ty + g + fF rf: et
4 F + o Hifer

3% W & wig 3ef a1 @ W T udd o o AT o geafel T # B € — &9
+ 9d = BRIAH

g1g & T RS TIT I A e B AR TgasieiT # Bl & —

W Tt e frem e fergm
L. &+ 7T i AGEEHTeT
2. I+ T T AgERfeT
3, forg + =2 = [glcary ENGEARHE
4 FHER Fom A
5 T + T ! AGEERICAT

dfgd Tl & it ff S vrsg uren: fafs, sf ud faft s s T a9
afl ereq AT gfed T B 8 —

T HET e e e forg
1. U8 + 3 T et
2. a1 + fmfs = e et
3. Ferg+ faf PRI et
4 T + faf HTTET et

9 UBR $d MR dfgd Ter o1g iR wl | 999wl @ Ay axa €1 | &,
FE—Pel foleT—ERT H A1 3= y{ffieT &1 Fale H=a & | 31 UfshaT B JAFT g T B ATHROT
H STl &1 FaReAT <@ DI el 2 | Sy gfeel T afe sl SAfere T weai & i
# qfepT &1 fag axa T
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BRI & Tl H Sy BT HH Hd AR dlgd g d FRed g | gaer e g
Pl d digard el d A1 fBAr Sl 8| $9al HRY 9RiEd: I8 § b gy @1 g
AERIC: A &1 UfhaT # FEdd BT © | S W&l & 3ef $d vd afgd u_rli &
iy W R dear 7 | e €, 8 Sl o faue ¢p e $d vd afgd werli @ e
arel Wl & A uiRa 2 | 98 sdfery Fiife Sifei & fufRer vd seifawm @1 ufshar § Sy
gfeaiT anfe eIl & Al ] & FHfT el &1 Mgk - 2 |

i IR F ST e (3M), S (M), A (@), I (), 9 (@), S @), %9 (%) A, w
afe & SNfei wreal o AT 81l 81 371 9 arel ¥ea § —

A AT geetT veg e U= 9168 It
1. IS IS EETi
2. 19 747 BIc)
3. A EIS1 [SEEal
T vy <19 (3 Fon e
5. T bini ECRCHL
6. RINGICE RIRAEL 74 % A AT et
7. CEIE It ST (FET)
8. FEH: Feert % O A ATt Y
9. CE < il il
10. T e et gt
11. M piuii i T T &
12. FA: FAR Aferafed e
13. RICNE gt St
14. i TR RREINED
15. Tdeh: ERET) eI L ATt
16. CEECHS CECEIk| ™
17. EES EEI R (STeAT)
18. NEE 8 (9) NEI T
19. g Y AT 3T T et
20. q: T B IGIRIC
21. T3 TSTO1 AT et
22, =EQ: =5t 5T % I ATt
23. faehaT: safereheft STAT ahT ATTSHHIT
Tt
24. FE: FE: eIl sh &t
25. qT: g (3) 9 CAE]
26. G qY: |
=
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’a‘(\‘l;\I ’a’?lmi
27. AT I =
28. ST () sroft ST &t
29. RUSISE RUSTLS 3T T
30. REEX fa RCIRE REIC]

Afe g B HHTG UHAT D R W SHIATT TGl bl fAvelwor fhar S
ARpADBIA, WA M PN AT T GIHaT F FH ST Fhl & | Jal ddb @l o Swfddl iR
WHBRI P 596 G~ JANT BT &9 811 8, 9 I P U WH1 Bl Aol R © | 39
UPR B IIA Ua—1 A HIIASID] Bl 3FTh TPR & Aoyl Ud sdvs o=l o
BTG H T FAerc 8, foast #9793 Fda1si & IATTad, gearad Ud forichyd
el # ffdd & S AHhdl 7 | AEd: SINdr vkl & fAfsRgel warr <@ (@) @
i # aRafea 2 | mard verfRfad sme Wi v & €, R wifad & forg aaesRypt
T&l & TR o B 2 | RaRofl s1 7 seass) @ g SR § —

AT AT OTH A HHETaR R
dareft arseferaTefigatar |
NISSGICINREESIRREE SIRG ORI

T quUi FRARRRERE] el ||

(775 e78Y, 5)
3T AT I & A ST AT iR oy & RHd 1T sredd € | g &
T3 & w9 S gz 73 2, f52H Ra o1 ufowy # srefied o) forar 2| fagq @ wgw o
v €, ST AIaraR ¥ Td Afld sl @1 R0l X genfiad 81 381 8, Ul 9 FRafy e &
IRyl *Taet srvif qe1 WX S @ |
SUYaT T H 3 SIIATT ¥ea WY o, o gareh, aReN, gyl va sferag=rsh
fe wres Y Td Y IIITT € | 39 Sl Ul BT S UV &A1 © | §9 R W —

L geetTT 91e8 =t weaa &t Teaa e
i hCH
L. AT o &) gargt ST & SFefFa ST
+ Bl
2. AT 3 (¥) gt it
3. ] <9 3) e g Al
4 FfeRATST (3 HRRATS RESEREIEIS

garefl, ARSI vd gl wee e 8Id § | 39 UBR ue § ugad g wee H <q gy
ERE
@ + g (3 = Rrar (urdd)
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STHTR TR Td AN W, P DY A 7
S UBHR & IS WANT Sdiddd (Frpvey gem) 3 1 fdwd § —
Yo eyl 9 gl sgrarnRell |
T Fsavefa asvsfa ageiaq ||
U Idh<ATdfd T8 SIAIIfT 7 |
A PreREIfT HBMNfG aresy ||
uoeaftifgar=lt = Fagh: yaifclam: |
SFARIAT A FEHIG HETHAT | |

IuYa Telipl H qdl & A1 Wyl BT o b1 11 8, f57E Tagi dET Al 2 | g gq
g W1 e E-IRE § —

i)
1. NSRES ) NSREl RERRENEEIS R RE
2. EREL 2 3) Srerefft STErre shT ST i
et

3 TFEUC 219 () e LA T T5 I T h
T T T A et

4 FEHUS 1 () AT STRITUS 2! I~ shiA STt

5. | Th=eHTar (&hfetm) - Tl Teheq (HTicieha) <hl ATaT

6 FHIATIA N 3 AT ST Y Traf-ert

7 FHTATA N (3 FHTAT T o G 907 et

8 TR 9 (3) TRRTRT TE TR & et

9 ferfgarg () fafganht ot TaT e ATt

Y&l & AT ST & & 59 gite | awds & & araa—air § ygad 89 aret o,
HRE Td 9T & TANT I Ud (S 9] @ SR WR &1 Bl & | fBl o 9 & gaw ual
# gfoett, TR iR TYFSIeRT vl @1 Feerrers Rafd # 8 & v, fadian, garn, =ge,
U5, TSI U9 Hol offe favfaddl & wU a9 § SR Sl TR WR 3l & PRIk g 2
PI—F] T & S D WG H Feq & folT—31+edd &1 R a9 SRl 8 3peran fHear= &1
e @ BT B, U Raft # ft serrets e A & 98 fofT &1 S 81T | SeTeRume—
[N, AT, U, WY, gdt Snfe e vergear Ud Ugell IR g+ 3 el & udiid 81 &, fag
Sugad 1 e gfeett & i aRIIIT 81 € | ST G R Fead—fdeT Td AThRuMIE
@ AT o1 fAfanT 21 o 6 gd #F 9arn o gt © 6 9 S g e |ed gfea T
RO B 8| 39 SR WY —
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THA HEAT Teag-faam ITeg
1. T+ 3G+ oT+ R THTT:
2. 30+ ATGH+ATHF 3aTre:
3. o + g1+ R g

SYad Tl # fF U o1 RN B 9 gfed @) Wit B 2| 9t wefl, gdt onfe wreal
H 3 gega B A gfedw @1 Refa [fkerd 8l g, wife i &k g <F geaai | fosa=
v M Ud Yedd: gfeelT 81d € | YT gdferg wife P sik i, 7 < i geadl |
=1 31l & o # S DI JANT BT € AR W9 I AN H IHBT TN Jawl g D wU H
B & A1 8l ' BT AU AR Yd WR Pl <14 8 STl € | 59 UlhaT B $80 TDhR FHSIT ST Hebell
3

g + 38T + 3+
g + 36T + i
A+ T + 37

A+ 3% + 34

EN

e + (e Rl ghae # gaed gg 9 arel we)
e + g
et + g (Y oa §gd d T 9l @ gd W) 1 S e S | )

WEF + 9 ( IIIH | OB U g9ar & | B | UD qul a1l U ©, SO 5 3Tg]
HEA T SR Sl g A auf & d18 BT 8, SHST g 8 I & )

e (I8 &1 RAg rawer @ ufshar # onfe ug & 3 # ' 8 Al SHHT v &1 Sl
2| AT ATHRT BT fH R )

wrefl
S ufhar | U1 wes (Wedl) free g 2
ST MR W e A1 ‘g7 T wea €, 9 9 Held: gfeel T & B € | Si—
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e

STOTT Tfh AT
T AT
TEeT 1T H AT
fore uee et foRm @
IEGEREAETIN
T AT

T 917 (3fee)

YT ITAT

RIECIN]]

p@ﬂ?\fﬁ%wwrg'

TUE T
HTAT AT
RISl

9 TR YfeelT e & uzar Suded weal § ST digd J_ill &1 JanT 81 &, o

ATATI: 8 9 o—

_.
e

S N A RN i

SHEIEFIEEE

11.

1. areft wTferoft G ATt
2. aeff gfefoft T I A ATl
3. HrTet arnfort HTT Tt
4. et Fenfert STROTT YTk STt
5. TJIrEat RAIESEl T ATt
6. Ei] ifeoft T ATt
7. que gfvet JUE T
8. L&l afet JE ATt

SN 5 ud # SfeaRad <diwmaa anfe = # wfad &1 v wu germarRell s & frefid 2 |
gqHT sErFER () Jor: gfed T ug 2 iR s (1) SNfel &1 warT 89 & I8 serarnofll
& Y # o gar ¥ o UeR &yt feEferied wRva aveer # gftener B 8-

QFAT FEITARARURAATE SRIG AT |
domgraeTReAIET STeIFIhRIIEH | |
TR WhIfchHAT Tt fagerd™ ugART |Reram |
I Tl IR WITed] gfgual IREH | |

=9 WE d dongESuRol vd SRIqenfu onfe v s ugara e 9 gfoe #
dIOMYRAHERY UG STl 81T, fSiaT 3rel diom 3iR e Pl &R0 HR+ MR ST H AT I8+
It 2| g1 ekl & domyRaanRell vd SErgenfu Eifel T wu 2
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ST 6 qd # T T B o ST e &1 MRt area—MAfT snfe # smawass 8 98 th
He<dqUl fd=g &, Hifdh FXPd TR B GRAFT UG & [qfdd—anT & 991 181 81 Fabel! 3R Ug
¥ faufad o1 g5 v v & foiv—fafeay & 91 & 9w 2| oie—

RH: (Gfest™T) 1 vS] fqufd AR’ Bl &, 599 SR WR M &) Ydd’, 59 aTad Pl AP
JaTe RME Y¥d$q” BN Al YD B ATHIa (BAfT) & Per 8, dl d¥pd dared |
‘HATpAT: YEAHH', I8 Agare eI | a4l Irll | Fgad YAW AR FMhedl: Ig H T (Thad)
B! faufdd & ogad &, IReg a1 & TS ARe—gwy § W' 3R WL’ BT AR WL § | SHBT
HRU a1 & - o (gfedT ok EAfel) &1 81 8 | I SR Yfed ¥es ©, a8l
AP FHRT BT Iqg B |

9 SR ST ST BT a1 ATHI0T H GI—fdvelvor nfe &1 gfte & A1 =
Heaqol 2 | Uit syeererefl # ) el BT Seolkd Herdn €, oA gRmT g—

g e Y, seifq " SHR iR FaRr Fa—Eifel T el @ 9d = 8 2
SN — A 3R | /19 Afe SHRIT SIR SR Sl Irea] b7 dief 7 81 A 9} Hsih’ ITal
BT S TG el | Afe <) Fsidh Gl BT S ARG el a1 ol A7 I TFg ATHI0T H BF
feafy ga faweor @ ufshar &g @ # far w21 o

JTUTET:

JIT L WP Rl B 918 A (3M) BT MM BT &, 918 4 $q 937 (8, M, =9,
& anfe fawfaa arer gogw) 8f @1 | it UaR S=Temiw:, rifq ) dsid, '3mg’ (3M) Sraret
AR Y weg & arg f& B M B ICT 7

SIAT Ud ST W] Bl YDl Srea—Aoil H =iy & wu d 91 yRaferd sl
2| WRpd Wt H e UG dradsied U g 8, e grT Eifei wreal &1 wanT
BIA-IMAEIS & w9 F fhar a1 g1 o —

#fell T IR

il HiYrell IHHT Ul & | I a1 H SHAarae Q1 wreal Bl YANT fobar ar € — 1. Afdrelt
2. TR | S QA H A ARl A & forg ugad ©, S Jioret wes d 1Y AP Sy b HI
A AN wu H o grep) gomT faufdd, Thaad & | g9 JAfARed aRT: 26 ueil & forg ugad
2, Sl I Sgaa= gfoaiT o & | URd a1 H TRT & 7T Hidyell 31 FHHIReR0T 91 & A1l
TRANT Gehall & WU H BAr T 8, R I9ehR @1 IRT Bl ¢ |

SN Sl BT AFRTRAURT GHARCT B ARHdT & FbeM gg A1 YA Hfadl gRT fbar
ST 2 | 9 BB TR W B B, e wu O ot (gfestr, Enfei vd aqumfen) # ura
B B, WReg 3d foffT T91d B R W AI@AReR & ol drersie S 98 T g &
(AT ST Y — gpifdaonidas, 2.22), VAT AMEHR SHIRT &1 &1 YR &R 8 | o —

54 gd # ol SR A # AT o Siel IS UBTen, ISSN @ 1549-523-X, I%: 23, 3% 2, Ie—I[ 2025



PR TR Td IR T, “"EPpd D A 2"

Udl U gREdy
Jofq ame 39 T (fPR) &1 <@ |
[EFIT: de’ wes |l o § sgad 81 bl
2, W gHAR WG P YHIRG BT & forg
qe BT q& (ENfT) wu H wRRT faar T g,
Ry ofiferd eafsd 2rar g |

s YR & H{H-—FB WM Bl wd
e B ARl H W < B e g,
SRI— TR | UTIeE A0 UG AReldl & forg
gfeaTard! Ag aMfa Sl &I T (SAelT) |
AHAT gaTs ST 8, STdfd faemor—faersy &k
SUHM—SUHT A BT 9 & oIy AT
Q! gel (faor oiR faersy anfe) # e |\
foftT, T wd fawfdd &1 wamT ar 2, W
Alp—eggeR ¥ Higd’ Yool W& & Ud T’
Treq ST & WU A & UG sl & | Sii—

e WId W Thed T 2 |

TR aTq H AT ) ARCAdT Ud Tl
BT T BT IUHT & gRT a7 74T 2 |

X gbR ey anfe ol o1 Rerfay R
@ foU w3 81 & SR vell affe yoirferdl &
gfeeiti # A1 ST BT AR R fear S
g1 dcod I8 & fo uferdl § dred anfe o
AERIG: Yool H 8 &, fdg hel—dbel FdaR
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