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orZeku ifjn`’; esa fo’oHkj ds vusd ns’k¨a esa ;q) vkSj la?k"kZ ds dkj.k v’kkfUr dk okrkoj.k QSyk gqvk gSA ekuo
vkt foKku vkSj rduhdh ds le`) ;qx esa th jgk gSA vusd çdkj ds uohu vkfo"dkj Hkh g¨ jgs gSa] ijUrq gesa ;g
/;ku j[kuk pkfg, fd ;s lHkh vkfo"dkj ekuo&thou d¨ [kq’kgky cukus esa lk/ku ek= gSaA budk mi;¨x
ekuo&dY;k.k gsrq gh fd;k tkuk pkfg,] u fd fdlh d¨ u"V djus esaA

vkt ds euq"; dh lkekU; çòfÙk & fopkj vkSj fØ;k ds vlaxr O;ogkj ds :i esa fn[krh gSA tc gekjk c¨/k
gekjh fØ;kRedrk esa çfrQfyr u g¨ r¨ gesa y{; dh çkfIr fdl çdkj g¨xhA euq"; vius thou esa vusd ,sls
lS)kfUrd ekun.M fpg~fur djrk gS] t¨ lkekftd lejlrk] ekuo&dY;k.k ,oa euq"; vkSj izÑfr ds lkgp;Z ds
ewY;c¨/k ds dkjd dgs tk ldrs gSa] ftuls jkekuq’kkflr lekt ,oa jkek;.kdkfyd jkejkT; dk fp= mHkjus yxrk gSA
lS)kfUrd ekun.M ä dh vuqlwph esa vusd uke bfrgkl ds >j¨[k ä ls gesa iqdkjrs fn[kkÃ iM+rs gSaA buesa Jhjke] JhÑ".k]
Hkh"e] fonqj] egkohj Lokeh] egkRek cq)] lezkV v’k¨d] vkpk;Z 'k³~dj] vkpk;Z vfHkuoxqIr] dchjnkl] rqylhnkl vkSj
mUuhloha&chloha 'krkCnh ds ;qxiq#"k Lokeh n;kuUn ljLorh] egkRek xk¡/kh bR;kfn çeq[k gSaA mi;ZqDr ;s lHkh O;fDrRo
,sls gSa] ftUg äus mUur] çxfr’khy] lejlrkiw.kZ ,oa LQwrZ çkÑfrd thou dh x¨n esa çkf.kek= ds lq[kn vuqHko ds
ewY;kRed çfreku LFkkfir fd,A

bu lHkh ds oSpkfjd f’kYi esa ,d lkE; gSA bUg äus vius fopkj ä ls fl)kUr ds :i esa tSlk vuqie Hkou fufeZr fd;k]
oSlk gh fl)kUrkuqorhZ vuqie thou vius O;ogkj ls thdj Hkh fn[kk;kA Jhjke ds 'kklu dk lqO;ofLFkr lapkyu vkt
ds le; esa jkejkT; ds uke ls :<+ g¨ x;k gS vkSj tc Hkh dHkh vPNs 'kklu dk mYys[k djuk g¨] r¨ mls ̂ jkejkT;’ ls
mifer fd;k tkrk gSA Jhjke ds jkT; esa lS)kfUrd vkn’kZ ,oa lekt esa O;kogkfjd :i esa mudk çfrQyu rkRdkfyd
vkn’kZ ,oa [kq’kgky thou n’kZu dk çdk’ku djrs gSaA 'kkfUriw.kZ lg&vfLrRo] çkf.kek= ds vf/kdkj ä dh j{kk ,oa lEeku]
lÙkk dk fodsUæhdj.k vkSj vfUre le; rd ;q) d¨ j¨dus dk ç;kl Jhjke d¨ ̂e;kZnk iq#"k¨Ùke^ ds vkn’kZ O;fDrRo ds
:i esa lq’k¨fHkr djrs gSaA nsoh lhrk ds vigj.k ds i’pkr~ jko.k d¨ 'kkfUriw.kZ i)fr ls lhrk d¨ y©Vkus dk vkxzg ,oa
;q) ds LFkku ij 'kkfUr dh ckr djuk muds dY;k.kdkjh lan’kZ ds çfrfcEc dgs tk ldrs gSaA Jhjke ds leku JhÑ".k
dk lEiw.kZ thou blh ç;kl esa fudyk fd dSls lkekftd folaxfr; ä ,oa vuqfpr O;ogkj d¨ lqlaxr ,oa lqlaLÑr cuk;k
tk,A Hkkjrh; laLÑfr esa JhÑ".k len’khZ] fo’o&czg~ek.Mh; thou ,oa LiUnk;eku pjkpj txr~ ds e©fyd LiUnu ds mRl
,oa çLr¨rk gSaA JhÑ".k ds thou esa fl)kUr vkSj O;ogkj dk tSlk larqyu fn[krk gS] mlh ls os mifu"kr~lkjHkwr
Jhen~Hkxon~xhrk ds çokpd cudj vtZqu tSls uj&çfrfuf/k d¨ mins’k nsrs gSa vkSj ml lEiw.kZ ekuo lH;rk ds le{k
drZO; ,oa /kekZuqçsfjr deZ ds ekxZ dk çorZu djrs gSaA JhÑ".k ds fpUru esa lef"Vijd fo’opsruk gS] t¨ çkf.kek= ds
O;f"VHkko ls ysdj Lo:i&foLrkj ds :i esa fo’o:i f’kopsruk rd ifjO;kIr gSA JhÑ".k dk lEiw.kZ thou ekuo&la?k"kks±
ds lek/kku ,oa fo’o&’kkfUr dh fLFkj ifj.kfr ds ç;kl esa fujr çrhr g¨rk gSA 'kkfUr ds ç;kl esa mUg äus eku&vieku]
;’k&vi;’k] gkfu&ykHk ls ijs viuh izfr"Bk rd d¨ nko ij yxk fn;kA d©u ugha tkurk fd tjkla/k ds }kjk eFkqjk ij
ckj&ckj vkØe.k fd, tkus ls ijs’kku gq, eFkqjkokfl; ä ds fy, JhÑ".k us viuh tUeLFkyh d¨ N¨M+dj leqæ ds fdukjs
^}kjdk^ uked uxj clk;kA blh ds dkj.k mUgsa ̂j.kN¨M+nkl^ dh laKk feyhA egkHkkjr ds ;q) d¨ j¨dus dk ç;kl JhÑ".k
us vfUre {k.k rd fd;k vkSj blds fy, nq;ksZ/ku ds }kjk fd, x, vieku d¨ Hkh muds }kjk lgu fd;k x;kA JhÑ".k
dk thou r¨ eku¨ bl fo’o esa 'kkfUr LFkkfir djus esa gh fudy x;kA ;gh ç;kl egkHkkjr esa Hkh"e firkeg vkSj fonqj
ds }kjk Hkh fd;k x;kA /k̀rjk"Vª d¨ nq;ksZ/ku dh vuhfr ,oa vR;kpkj ds fo#) muds }kjk ckj&ckj lpsr fd;k x;k ,oa
'kkfUriw.kZ rjhds ls ik.Mo ä d¨ muds vf/kdkj l©aius dh ;kpuk dh xÃ] fdUrq og lc lEHko ugha g¨ ldkA ifj.kkeLo:i
lalkj egkHkkjr ds egk;q) dk lk{kh cukA

egkohj Lokeh vkSj x©re cq) ds }kjk fgalk dk çfrj¨/k dj fo’o&’kkfUr dk lUns’k gh fn;k x;kA ijorhZ dky
esa cq) ,oa muds thou&n’kZu ls çsj.kk ikdj ;q) dk ekxZ R;kxdj lezkV v’k¨d us cq)] la?k ,oa /kEe ¼/keZ½ dk ekxZ
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pqudj viuk lEiw.kZ thou ekuo&dY;k.k esa lefiZr dj fn;k vkSj os v’k¨d egku~ dgyk,A v’k¨d ds lEcU/k esa ,d
y¨dJqfr gS fd dfy³~x ;q) dh thr ds i’pkr~ tc v’k¨d vR;Ur çlUu g¨ jgs Fks vkSj viuh fot; dk ;’k¨xku
dj jgs Fks] rHkh muds xq# mixqIr us mUgsa ;q)Hkwfe tkdj ns[kus d¨ dgk fd fdldh fot; gqÃ gS vkSj fdldh gkj\
mixqIr ds çLrko ij v’k¨d ;q)Hkwfe esa x,] tgk¡ mUgsa dsoy ph[ksa vkSj iqdkjsa lqukÃ nhA bruk gh ugha dfy³~x ns’k
dh turk lezkV v’k¨d d¨ d¨l jgh FkhA ;g lc n’̀; ns[kus ds i’pkr~ v’k¨d ls mixqIr us ç’u fd;k fd jktu~
vc crkb;s ;g vkidh thr gS ;k gkjA bl ?kVuk ls v’k¨d d¨ vkReXykfu gqÃ vkSj os i’pkrki dh vfXu esa ngdus
yxsA rc mUg äus ladYi fd;k fd eSa cq) vkSj muds /kEe ds ekxZ ij gh pyw¡xk ,oa fo’o&’kkfUr ,oa ekuo&dY;k.k esa
gh viuk lEiw.kZ thou lefiZr dj nw¡xkA bl ladYi ds fØ;kUo;u dh QyJqfr ;g Fkh fd v’k¨d ds iq= egsUæ ,oa
iq=h la?kfe=k /kEe ds çpkj&çlkj gsrq b.M¨usf’k;k vkSj Jhyadk rd x,A

vkpk;Z 'k³~dj vkSj vfHkuoxqIr tSls egkiq#"k¨a us vkRepsruk] Lo:i&çFku ,oa fo’oe;h n`f"V d¨ fodflr
djus ij cy fn;kA bu nk’kZfud¨a us Hkkjr dh fuxekxeh; laLÑfr dh leUo;kRed&nf̀"V dk çdk’ku fd;kA
vkpk;Z 'k³~dj esa lxq.k vkSj fuxZq.k HkfDr ds lkFk&lkFk 'kSo] oS".ko ,oa 'kkDr er¨a dk vn~Hkqr leUo; n`f"Vxr g¨rk
gS] t¨ dgha u dgha vk/;kfRed 'kkfUr ds iFk dh rjQ mUeq[k djrk gSA vkpk;Z vfHkuo dk lEcU/k ,d ,sls le;
ls gS] tc dk’ehj esa oS".ko] 'kkDr] 'kSo] dqy] Øe] LiUn tSls vusd lk/kuk ,oa n’kZu ds lEçnk;¨a dh eq[kjrk Fkh]
fdUrq mUg¨aus vius xzUFk¨a esa lHkh lEçnk;¨a ds rkfÙod fpUru d¨ ,dlkFk lexz :i es çLrqr dj viuh
leUo;kRed&ǹf"V d¨ O;Dr dj rkRdkfyd ikjLifjd oSpkfjd la?k"kks± d¨ cgqr lhek rd lekIr dj ekuo&dY;k.k
esa viuh Hkwfedk dk fuokZg fd;kA dkykUrj esa dchj] rqylhnkl vkfn lUr¨a ds }kjk lkekftd lejlrk]
lg&vfLrRo ,oa 'kkfUriw.kZ thou dh fn’kk esa fd, x, lRç;kl e/;dkfyd HkfDr&lkfgR; ds eq[; y{; ds i;kZIr
mnkgj.k ekus tk ldrs gSaA bl dky esa lHkh lUr ä dk ,d gh y{; Fkk fd fHkUu&fHkUu iaFk¨a] lEçnk;¨a] er ä]
vkLFkkvksa esa foHkkftr lekt d¨ dSls lgHkko dk ikB i<+k;k tk,A fdl çdkj vkilh fookn¨a ,oa la?k"kks± ls eqDr
g¨dj ;g fo’o 'kkfUr ds ekxZ ij vxzlj g¨A

mUuhloha vkSj chloha 'krkCnh esa Lokeh n;kuUn ljLorh ,oa egkRek xk¡/kh dk fpUru ikjLifjd la?k"kZ] fo}s"k]
fdlh Hkh çdkj dh fgalk ds çfrj¨/k ,oa lkekftd lejlrk esa gh eq[kj g¨rk lk ifjyf{kr g¨rk gSA bl çdkj
Hkkjrh; bfrgkl ds voy¨du ls ;g dgk tk ldrk gS fd lEiw.kZ ekuo lH;rk dk dY;k.k 'kkfUr ds iFk esa gh
gS] ,slh Hkkjrh; bfrgkl&nf̀"V gSA bfrgkl lk{kh gS fd ftu&ftu y¨x¨a vFkok ftu&ftu ns’k¨a us 'kkfUr dh Hkk"kk
N¨M+dj ;q) vkSj v’kkfUr dh Hkk"kk dk vuqlj.k fd;k] os bfrgkl esa ;k r¨ dky&dofyr g¨ x, ;k fQj ekuork
ds dy³~d ,oa 'k=q ds :i esa vfoLej.kh;A vrhr esa tc Hkh ,slh ?kVuk,¡ gqÃ gSa] muds ihNs O;fDr dh viuh
egÙokdka{kk] LokFkZijrk ,oa >wBh ;’k&y¨yqirk eq[; dkj.k jgha gSaA mu y¨x¨a ds fpUru esa y¨d u g¨dj mudh
viuh LokFkZijrk fn[krh gSA fdlh Hkh 'kkld vFkok ç’kkld dk /keZ gS fd og y¨d ds fy, l¨ps] y¨d&fgr esa
dk;Z djsA og y¨d dk çfrfuf/k ek= gSA og y¨d ds fy, gS] u fd y¨d mldh LokFkZiwfÙkZ ds fy,A ftrus Hkh çdkj
ds lalk/ku vFkok vkfo"dkj gSa] os lHkh ekuo lH;rk ds lq[kn] ljy ,oa 'kkfUriw.kZ thou;kiu ds fy, gh g¨rs gSaA

lEiw.kZ fo’o ,d ekuo leqnk; g¨us ds lkFk&lkFk vufxur çkf.k;¨a ds thou&;kiu dh vkJ;&LFkyh Hkh gSA
bl Hkwfe ij lHkh dk cjkcj dk vf/kdkj gSA y©fdd vFkok vy©fdd fdlh u fdlh la;¨x ls lHkh vius&vius
thou d¨ çkIr dj fdafpr~ le; ds fy, ;gk¡ vkrs gSaA fdlh ds ;q)kdka{kh g¨us esa] fdlh dh d¨Ã Hkwfedk ugha gS]
r¨ fQj viuh egÙokdka{kk ,oa LokFkZflf) gsrq gesa fdlh nwljs ds thou d¨ Nhuus dk vf/kdkj dSls g¨ ldrk gSA
tc ge fdlh vkSj ds lk/ku ugha cu ldrs r¨ fdlh vkSj d¨ ge lk/ku dSls cuk ldrs gSaA ;q) ns[kus esa n¨
O;fDr;¨a vFkok n¨ ns’k¨a ds e/; çrhr g¨rk gS] fdUrq vla[; mu y¨x¨a vFkok çkf.k;¨a dk thou lekIr g¨ tkrk
gS] ftUgsa ;g Hkh Kkr ugha g¨rk fd ge fdl mÌs’; ls ;q) dj jgs gSaA os ;q) djrs gSa] cl blfy, fd mUgsa vkns’k
feyk gSA

& izks- izrkikuUn >k
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vk/kqfud foKku ,oa ç©|¨fxdh ds {ks= esa cgqr rsth ls uohu rduhd¨a dk fodkl g¨ jgk gSA
Hkkjrh; ;qok oSKkfud çfrHkk d¨ oSf’od Lrj ij mRÑ"V ekuk tkrk gSA ysfdu tu lkekU; rd foKku
dh le> vkSj uokpkj mÌhiu esa vk/kqfud foKku lkfgR; d¨ Hkkjrh; Hkk"kkvksa esa vuqokn ds ek/;e ls
miyC/k djkus dh vko’;drk gSA vU; Hkk"kk ls viuh Hkk"kk esa KkukUrj.k g¨uk lkekftd ,oa vkfFkZd
lkrR;iw.kZ fodkl ds fy, vko’;d gSA
dSls djsa\

ekuo vuqokn dh xfr cgqr /kheh gSA blfy, e’khuh vuqokn ls 60% ls 80% rd ekuo ç;kl esa
cpr g¨ tkrh gSA vuqokn ,d ys[kd mUeq[kh g¨rk gS  vuql`tu ikBd mUeq[kh g¨rk gSA blfy, rduhdh
vuqokn ,oa vuqlt̀u ij 3 ØsfMV ds ikB~;Øe dh jpuk dh xÃ gSA



izks- vkse fodkl ,oa vU;] rduhdh vuqokn ,oa vuql`tu ij v|frr ikB~;Øe

iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k, ISSN : 1549-523-X, o"kZ% 23, vad 2, vizSy&twu 2025 5

vuq Jh tu ds fy;s vuql`tu ds fy, ,d tfudk Mh çLrkfor gS ftlesa e’khuh vuqokn] orZuh pSd]
y¨dhdj.k ,oa oS’ohdj.k VwYl] lekUrj d¨’k] rduhdh 'kCnkoyh] mRÑ"V foKku ys[ku ds uewus] bR;kfn
dh lqfo/kk g¨A

vuql`tu d©’ky ls jpukRedrk vkSj m|ferk esa òf) g¨xhA e©fyd foKku ys[ku Hkh c<+sxkA bl
çdkj jk"Vªh; f’k{kk uhfr NEP 2020 dh ifjdYiuk d¨ lkdkj djuk vklku g¨xkA vuql`tu d©’ky ls
la;qDr jk"Vª la?k ds lrr fodkl y{; ä (SDGs) d¨ gkfly djuk Hkh vklku g¨xkA

çLrkfor rduhdh vuqokn ,oa vuql`tu ij vk/kkfjr 3 ØsfMV ds ikB~;Øe esa fuEufyf[kr bdkb;k¡
'kkfey gSA ;gk¡ ij eq[; :i ls vaxzsth ¼SL½ ls fganh ¼TL½ ds lUnHkZ esa bdkÃ nh xÃ gSaA

1- vuqokn ds fl)kar ¼Principles of Translation½
2- O;frjsdh vuqokn dk fo’ys"k.k ¼Contrastive ¼SL&TL½ Language Analysis½
3- Hkk"kk iz©|¨fxdh ¼Language Technology½
4- vuqokn : leL;k,¡] lhek,a] vkSj ewY;kadu ¼Translation: Issues] Constraints and Evaluation½
5- e’khuh vuqokn ,oa vuql`tu ij vH;kl ¼MT & Practice on Transceation Workbench½
6- ç¨tsDV ¼Project½

UNIT DESCRIPTION 
Theory 

(60%) 

Practical 

(40%) 

Marks 80%  

+ Grade 

1 Principles of Translation 12 ----------- 12 

2 
Contrastive (SL-TL) Language 

Analysis : English & Hindi 
12 8 16 

3 Language Technology 12 12 18 

4 
Translation : Issues, Constraints 

and Evaluation 
12 8 16 

5 
MT and Practice on 

Transcreation Workbench 
12 12 18 

6 Project -----------  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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¼vuql`tu½ 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:

 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 banks to assist
their translation practice.

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

 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: It 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 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 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 AI 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 AI-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 vuql `tu rather than mere
translation that demands evaluation on ease of
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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.

Hkk"kk vkSj laLÑfr fHkUurk ds dkj.k vuqokn
,d rF;kRed ,oa l̀tukRed  çfof/k gSA ikBd¨Ueq[kh
lqc¨/k vuqokn d¨ vuql`tu dg ldrs gSaA

orZeku lanHkZ esa vaxzsth d¨  lz¨rHkk"kk ls y{;
Hkk"kk fgUnh esa vuqokn dh ppkZ djrs gSaA

vuqokn lkexzh lkfgfR;d vFkok lkfgR;srj
g¨ ldrh gSA lkfgfR;d ds varxZr dFkk] dgkuh]
miU;kl] dfork] egkdkO; vkfnA

lkfgR;srj ds varxZr rduhdh fo"k; tSls
foKku] vk;qfoZKku] çca/ku] ç©|¨fxdh] fof/k]
okf.kfT;d] ç’kklfud] tu lapkj] bR;kfnA bu
lcdh viuh viuh fof’k"V 'kCnkoyh gSa] okD;
inh; ekud gSa] vkSj lkekftd thou ewY; ä ds
lekos’ku dh vis{kk gSA lqc¨/k ,oa j¨pd vfHkO;fDr
ds fy, fof’k"V ys[ku 'kSyh gSA

ç©|¨fxdh dh xfr] çcy çHkkodkfjrk vkSj
çlkj ls fo’o lekt çHkkfor gq, fcuk ugha jg
ldsA foxr 20oha lnh ls çkjaHk esa 10,000 fo’o
Hkk"kk,a thfor Fkh] lnh ds var rd yxHkx 6,700

fo’o Hkk"kk,a cp ldhaA çfr o"kZ 2 çfr’kr fo’o
Hkk"kkvksa dk y¨i g¨rk tk jgk gSA Hkk"kk ds y¨i ls
y¨d laLÑfr vkSj ijaijkxr Kku dk foy¨i g¨rk
gSA Hkkf"kd vknku&çnku rRdky e©f[kd laHko gSA
fyfi ds ek/;e ls lqjf{kr j[kk tk ldrk gSA
lH;rk ds fodkl vkSj vkokxeu ds c<+us ls Hkk"kk,a
vkSj fyfi;ka ,d nwljs ls çHkkfor gqÃA

ikf.kuh tSls euhf"k; ä us laLÑr dh nsoukxjh
fyfi esa /ofu ,oa ys[ku esa ,sD; ij cy nsrs gq,
/ofu;¨a dk Loj ,oa O;atu esa oxhZdj.k fd;k]
mPpkj.k ds LFkku vkSj fof/k ds vk/kkj ij fyfi
lajpuk lkj.kh cuk;hA nsoukxjh /oU;kRed gS]

oSKkfud vk/kkj gSA fyfi&O;kdj.k Hkh fn;kA

mPpkj.k&LFkku ¼P½ : velar ¼daB~;½] palatal

¼rkyO;½] retroflex ¼ew/kZU;½] dental ¼naR;½] labial

¼vks"B~;½

mPpkj.k dh fof/k ¼M½ : voice–less

¼v?k¨"k½&Unaspirated ¼vYiçk.k½ v?k&vi

voice&less ¼v?k¨"k½&Aspirated ¼egkçk.k½
v?k&eç] voiced ¼?k¨"k½&Unaspirated ¼vYiçk.k½
?k&vç

voiced ¼?k¨"k½&Aspirated ¼egkçk.k½ ?k&eç

nasal ¼ukflD;½] semivowel@vowel

derivatives] fricative voiceless and voiced

KkukUrj.k

oDrk @ ys[kd KkukUrjd J¨rk @
ikBd

¼Hkk"kk&i] laLÑfr&j½ ¼Hkk"kk&k] laLÑfr&m½

KkukUrjd @ vuqoknd dh tkudkjh lhfer
g¨us ls  Hkwy ä dh laHkkouk,a vf/kd] vkSj lgh tkudkjh
<wa<+us esa vf/kd le; yxrk gSA vuqokn dk dke
vf/kd g¨us vkSj rRdky ekax ds dkj.k vuqokn dh
xq.koÙkk ?kVrh gSA blfy, e’khu dh enn ls vuqokn
dk çkjfEHkd çk:i fy;k tk ldrk gSA Kkukarj.k
ds n¨ i{k gSa & 1- vuqokn t¨ ys[kd¨Ueq[kh g¨rk gS]
vkSj 2- vuql`tu t¨ ikBd¨Ueq[kh g¨rk gSA Kkukarjd
ls y{; Hkk"kk vkSj laLÑfr dh tkudkjh visf{kr gSA

 Hkk"kk ds laca/k esa visf{kr tkudkjh ---- orZuh]
O;kdj.k] ysfDld¨u] 'kCnd¨’k] la[;k ys[ku]
fnu&ekl&o"kZ] _rq,¡] eqgkojk d¨’k] lekarj
d¨’k] ,u¨VsVsM d‚iZl] okD;foU;kl] laf/k
foPNsn] vyadkj] mRÑ"V ys[k laxzg] 'kSyh]
mPpkj.k oSf’kV~; bR;kfn ---- dk Hkk"kk;h
KkuA

 laLÑfr ds laca/k esa visf{kr tkudkjh ----

 fookgi)fr] dk;Z i)fr] jhfr fjokt] mRlo]
u`R;] laxhr] Hkko Hkafxek] y¨d dyk ---
bR;kfn A
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SL: Source Language, OT: Original Text, ST: Source Text, TL: Target Language, TT:

Translated Text, KTS: Knowledge Transfer System

Machine Translation Approaches:

çfof/k vk/kkj & O;kdj.k fu;e] f}Hkkf"kd d‚iZl] ç;qfDr mnkgj.k] 'kCn&in lkaf[;dh] 'kCnLrj] okD;
Lrj] varj&Hkk"kk

• 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

• 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:

vaxzsth ls fgUnh esa vuqokn ç.kkfy;k¡ &
• Anusarak, Matra, Mantra, Angla&Bhati

cgq Hkkf"kd vuqokn ç.kkfy;k¡ &
• SAMPARARK (IL&IL) P&H] H&P]

U&H] Te&Ta

• ANUVADAKSH (E&IL) IL: H] M]
B] O] 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 Chckers, Grammar Checkers,

Terminology Manager, E&dictionaries,

Translation Memory Tools, Localization tools,

etc.

e’khuh vuqokn dh O;kikfjd laHkkouk,¡ gSa &
T2S ¼VsDLV ls c¨y½] S2T ¼c¨y ls VsDLV½] S2S

¼c¨y ls c¨y½
ewY;kadu & 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 yielded 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

vuqokn xq.koÙkk dk ewY;kadu
¼d½ Hkk"kk&’kSyh & 'kq)rk] vkSfpR;] lgtrk]

lqlaxrrk] 'kSyh
¼[k½ 'kCnkoyh&lanHkZ&ekuo ewY; & QkeZwyk]

uke in] çfØ;k in] ekuo ewY;] lanHkkZuqdwy
¼x½ =qfV&fo’ys"k.k lz¨r Hkk"kk esa & orZuh]

O;kdj.k] 'kCn p;u] vFkZ] 'kSyh
¼?k½ =qfV&fo’ys"k.k y{; Hkk"kk esa & t¨M+k]

gVk;k] vFkZ&foÑfr] vfrfjDr Hkk"kk lanHkZ] Hkkf"kd
fHkUurk

• ik¡p eki fcUnq : 5- mPpre] 4- mPp] 3-
lkekU;] 2- U;wu] 1- U;wure

• xq.k = [(d
1
] d

2
] d

3
] d
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] d

5
) $ ([k

1
]

[k
2
] [k

3
] [k

4
] [k

5
)]



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

12 iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k, ISSN : 1549-523-X, o"kZ% 23, vad 2, vizSy&twu 2025

• n¨"k = [(x
1
] x

2
] x

3
] x

4
] x

5
) $ (?k

1
] ?k

2
]

?k
3
] ?k

4
] ?k

5
)]

• ldy xq.k vf/kdre] vkSj ldy n¨"k
U;wure fd, tk,aA

vuql`tu {ks= fo’kky gS & dk;Z vkSj 'k¨/k
dh nf̀"V lsA 2005 esa xfBr jk"Vªh; Kku vk;¨x us
y¨d Hkk"kk esa fofo/k çdkj ds Kku dh deh dh
HkjikÃ ds fy, ikap çeq[k flQkfj’ksa dha :

• lqxerk & Kku çfIr dh lqxerk g¨
• ladYiuk ç/kkurk & f’k{kk ds lHkh Lrj¨a

ij dalsIV ¼ladYiukvksa½] muds vUrj
laca/k¨a] dkj.k&çHkko fo’ys"k.k vkSj uokpkj
ij cy fn;k tk,A

• Kku ltZuk & lkekftd ,oa vkfFkZd nf̀"V
ls mi;¨xh Kku ltZuk d¨ c<+k;k tk,
¼fo’ks"kr% foKku ,oa çkS|ksfxdh] c©f)d laink
vf/kdkj] m|ferk d¨½

• vuqç;¨x & Kku ra=@u‚yst flLVe dk
fodkl fd;k tk,

• lsok,a & Ã&xouZsal tSlh tu&lsok,a
jk"Vªh; Kku vk;¨x us jk"Vªh; vuqokn fe’ku

çkjaHk djus dh Hkh flQkfj’k dhA dk;Z fcUnq Fks :

vuqokn f’k{k.k] lwpuk çlkj.k] mRÑ"V d¨fV ds
vuqokn d¨ ç¨Rlkgu] e’khu vuqokn O;ogkj esaA

2022 esa Hkkjr ljdkj us us’kuy Vªkalys’ku
fe’ku ¼NTM½ ds fy, 500 dj¨M+ #i, dk çko/kku
fd;k gSA

KkrO; gS fd vuqokn ys[kd¨Ueq[kh g¨rk gS]
vkSj vuql`tu ikBd¨Ueq[kh g¨rk gSA

vis{kk gS fd budh miyC/krk vkSj ç;¨x&çlkj
d¨ lqfuf’pr fd;k tk, :

• buiqV & ekud INSCRPT dh&c¨MZ]
e¨ckby fMokbl ij Hkh g ä]

• d¨fMax & ISCII, UNICODE, Phonicode

& Indian Phonetic Alphabet (to

develop)

• fMLIys ,oa fçafVax ds fy, Q äV ,oa Q¨aV
ifjorZd

• fyI;arj.k] e’khu vuqokn] ,Iyhds’ku SW

• v{kj igpku & OCR, Handwriting CR

• VSDl Vw Lihp] Lihp Vw VsDLV] Lihp Vw
Lihp

• osc czkmlj] M¨esu use] ¼M‚V½-Hkkjr (like

.in, .cn, .jp, …)

• ukxjh esa ;wfVfyVh l‚¶Vos;j & ykbczsjh]
,dkm a fV ax] Ld wy&d‚y st] çc a / ku]
Vªkali¨VZs’ku] ikB&ys[ku] vkWFkfjax vkfn
l‚¶Vos;j ukxjh fyfi esa eq¶r vkSj eqDr
loZlqxe g¨aA

• ukxjh fyfi & O;kdj.k ekudhdj.k Hkk"kk
lkis{k g¨xk] fganh] ejkBh ds fy, vyx
g¨xkA ukxjh esa daVsaV fØ,’ku vkSj web

service baVhxzs’ku vkSj XML vkfn ds
ekud¨a ij Hkh dke fd;k tk;sA

ekudhdj.k

• ukxjh fyfi&O;kdj.k ekudhdj.k Hkk"kk ds
lkis{k g¨xkA fgUnh vkSj ejkBh ds fy, vyx g¨
ldrk gSA

• ekud ys[ku ds lq>ko g ä] u, ç;¨x ä ds
çfr lfg".kqrk jgsA ¼fd;k] fd;s@fd, ] u;h@uÃ]
----½

• ukxjh esa daVsaV fØ;s’ku vkSj Web Service

baVhxzs’ku vkSj XML vkfn ds ekud ä ij Hkh dke
fd;k tk,A

• /ofu bdkÃ (unit) dk eki&ekudhdj.k
g¨ A

• laLÑr ,oa vU; Hkkjrh; Hkk"kkvksa esa fyI;arj.k
ekudhdj.kA

• ukxjh VwYl vkSj VSDu¨y¨th ds ekudhdj.k
vkSj çHkkoh vuqikyu dh vko’;drk gSA

ukxjh&fgUnh esa iz;ksx laHkkouk,a
• 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.
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• Localization yk sdhdj.k % 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 lk<+s nl

• Homophone Engine for searches, e.g.
Chowdhary – 64 variants, Upadhyay –
28 variants, fgUnh] fganh

• 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

y¨dhdj.k (L10N) ,oa oS’ohdj.k (I18N)

• ç©|¨fxd mRikn ,oa lsokvksa ds vuqokn esa:
vU; Hkk"kk ls viuh Hkk"kk ds vuqokn ds
le; y¨dhdj.k (L10N : Localization),

vkSj viuh Hkk"kk ls vU; Hkk"kkvksa esa vuqokn
ds l anH k Z  e s a o S ’ohdj.k (I18N :

Internationalization) dh vko’;drkvksa
d¨ /;ku esa j[kuk iM+rk gSA

• dk;Z {ks= fo"k;d lq>ko & 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.

• uhfr fo"k;d lq>ko & 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.

• izkS|ksfxdh fo"k;d lq>ko &
“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.

6. Curriculum for Technical Translation &
Transcreation
6.1 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 banks to assist
their translation practice.

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

 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
 College and skill partner can jointly

issue a certificate to the student
additionally.

 Credit distribution:
 1credit (theory) = 15 hours
 1credit (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
O: (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)

7. 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.

UNIT DESCRIPTION 
Theory 

(60%) 

Practical 

(40%) 

Marks 80%  

+ Grade 

1 Principles of Translation 12 ----------- 12 

2 
Contrastive (SL-TL) Language 

Analysis : English & Hindi 
12 8 16 

3 Language Technology 12 12 18 

4 
Translation : Issues, Constraints 

and Evaluation 
12 8 16 

5 
MT and Practice on 

Transcreation Workbench 
12 12 18 

6 Project -----------  Grade A / B 

 8. Tentative Syllabus of Units

UNIT-1: vuqokn : fl)kar i{k (Principles of Translation)

d- vFkZ vkSj vo/kkj.kk & ifjHkk"kk] Lo:i] çÑfr vkSj çfØ;k

[k- vuqokn ds çdkj

1. iw.kZ&vkaf’kd

2. lexz vkSj ifjlhfer

3. lkfgfR;d ¼ltZukRed] Hkkokuqokn½

4. 'kkfCnd vuqokn

5. lkj vuqokn ,oa Nk;kuqokn

6. ;kaf=d vuqokn ¼e’khuh½

x- lajpuk i{k ¼/ofu i{k] ysf[ke i{k] 'kCni{k] okD;i{k½

1. 'kCnkds’k

2. vuqç;qDr i{k ,oa ç¨fDr

?k- vuqokn dh mikns;rk

1- Hkk"kk fodkl ds lanHkZ esa

2. fOnHkkf"kd ,oa cgqHkkf"kdrk ds lanHkZ esa

3. jktHkk"kk] m|¨x ,oa rduhdh fodkl ds lanHkZ esa

4. Hkkjr dh HkkokRed ,drk ds lanHkZ esa

ikB fo’ys"k.k

1. vuqokn fpUru dk Øfed fodkl: Hkkjrh; vkSj ik’pkR; lanHkZ

2. vuqokn lerqY;rk dk fl)kar
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3. vuqoknd dh dq’kyrk,¡ vkSj n{krk,¡]
Kku rFkk xq.k

lgk;d lkexzh % d¨’k] 'kSyh lgkf;dk]
daI;wVj Kku

lanHkZ ikB~; iqLrdsa &

1. vuqokn dyk : dqN fopkj & M‚- vkuan
çdk’k [ksek.kh] ç- ,l- pkan ,.M dEiuh] fnYyh

2. vuqokn foKku & M‚- Hk¨ykukFk frokjh] ç-
'kCndkj] fnYyh

3. vuqokn dyk & pk:nso 'kkL=h

4. vuqokn & vo/kkj.kk vkSj vuqç;¨x & ¼la-½
M‚- paæHkku jkor] M‚- fnyhi flag] n-Hkk-fg-ç- lHkk]
eækl

5. vuqokn & ewY; vkSj ewY;kadu & M‚-
'kf’keqfnjkt

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: O;frjsdh fo’ys"k.k vkSj ikB
fo’ys"k.k ¼Contrastive ¼SL&TL½ Language

Analysis: English & Hindi½

O;frjsdh Hkk"kkfoKku ¼fl)kar ,oa O;ogkj½

1- rqyukRed Hkk"kkfoKku vkSj O;frjsdh Hkk"kk
foKku: ifjHkk"kk] Lo:i vkSj çfof/k

2- lajpukRed Hkk"kkfoKku esa Hkk"kk rqyuk dk
egRo

3- O;frjsdh fo’ys"k.k dh çfØ;k

4- fganh&vaxzsth esa okP;hdj.k

5- fganh&vaxzsth esa fØ;k lajpuk dh rqyuk

6- fganh&vaxzsth esa çsj.kkFkhZdj.k dh rqyuk

7- fganh&vaxzsth esa futokpdrk
8- fganh&vaxzsth esa fØ;k fo’ks"k.k incU/k
9. fganh&vaxzsth esa lEcU/k okpd okD;
10. fganh dh fof’k"V lajpukvksa dk vuqokn:

jatd fØ;k,¡] fujUrjrk c¨/kd fØ;k,¡] ̂ us’ lajpuk]
loZuke] lEçnku esa drkZA

11. vaxzsth dh fof’k"V lajpukvksa dk vuqokn:

have] milxZ vkSj milxhZ; ç;¨xA
ikB fo’ys"k.k

1- Hkk"kk vkSj lEçs"k.k: Hkk"kk lajpuk dh bdkÃ
okD;] lEçs"k.k dh bdkÃ ikB] vFkZfUofr ¼’kCnkFkZ]
okD;kFkZ] ikBkFkZ½] lUnHkZ

2- ikB] ç¨fDr] egkokD;: ik’pkR; vkSj Hkkjrh;
lUnHkZ] ifjHkk"kk Lo:i] ç¨fDr ds eq[; vax: ¼lalfDr
vkSj vFkZ laxfr½

3- ikB lajpuk ¼Text Structure½: okD;
lajpuk Lrj¨a dk vf/kØe vUrj okD; ;¨td
¼Cohesive Ties½ ikBh; vfUofr

4- ikB] ç¨fDr vkSj vuqokn: vUr%oLrq vkSj
'kSyhA
lgk;d xzaFk

1- vuqokn O;kdj.k: lwjt Hkku flag] çHkkr
çdk’ku] fnYyh

2- O;frjsdh Hkk"kkfoKku&foK; jk?ko jsM~Mh
3- vaxzsth&fganh okD; lajpuk dk O;frjsdh

v/;;u& jes’kpaæ 'kekZ
4- vuqokn foKku dh Hkwfedk: Ñ".k dqekj

x¨Lokeh] jktdey çdk’ku] fnYyh
5- O;frjsdh Hkk"kkfoKku: Hk¨yukFk frokjh] la-

vkys[k çdk’ku] fnYyh-
6- vuqç;qDr Hkk"kk foKku: johUæukFk JhokLro]

Hk¨ykukFk frokjh] Ñ".k dqekj x¨Lokeh ¼la-½ vkys[k
çdk’ku] fnYyh

7- ikB fo’ys"k.k: ç¨- fnyhi flag] ok.kh çdk’ku]
fnYyh

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: Hkk "k k ç©|¨fxdh (Language

Technology)

1- vk/kqfud Hkk"kk foKku vkSj daI;wVjhÑr
Hkk"kkfoKku

2- Hkk"kk ç©|¨fxdh: vFkZ] Lo:i vkSj {ks=
3- Hkk"kk ç©|¨fxdh esa vk/kqfud Hkk"kk foKku

dk vuqç;¨x&Hkkf"kd vkSj Hkk"kk vfHk;kaf=dh dk
lanHkZ

4- lwpuk ç©|¨fxdh vkSj fganh Hkk"kk
5- çkÑfrd Hkk"kk lalk/ku & (NLP)

6- ikflZax : ifjHkk"kk ,oa çdkj & Vki MkÅu
vkSj ckVe vi

7- Kku çfriknu rFkk mldh fofHkUu rduhdsa
8- dkiZl fuekZ.k : fl)kar] çdkj] ch-,u-lh-

Hkkjr esa dkiZl fuekZ.k esa ikf.kuh VSx lsVA
9- dkiZl fuekZ.k dk mi;¨x & orZuh 'k¨/kd]

O;kdj.k 'k¨/kd] 'kSyh 'k¨/kd] çdkf’kd o.kZ (OCR)

10- daI;wVj ds fy, inlewg (Phrases)]
O;kdj.k] oMZusV] flesfUVd usV dk fuekZ.kA

11- okd~ la’ys"k.k vkSj okd~ fo’ys"k.k Lo:i
vkSj O;kogkfjd leL;k,¡A

12- okd~ ls ikB vkSj ikB ls okd~
lgk;d xzaFk

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] A-M-
(Abacus Press)-

7. lwpuk ç©|¨fxdh ^fo’ks"kkad xos"k.kk %
vkSj vuqokn if=dk,¡

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: vuqokn % leL;k,¡] lhek,¡ vkSj
ewY;kadu (Translation: Issues, Constraints

and Evaluation)

[kaM & d % lz¨r Hkk"kk vkSj y{; Hkk"kk
1- lz¨r vkSj y{;&Hkk"kk dh fHkUukrktU;
   leL;k,¡
v- Hkkf"kd Lrj ij & lajpukxr vkSj 'kSyhxr
c- ç¨fDrijd
l- lkaLÑfrd 'kCn ä rFkk vfHkO;fDr; ä ds Lrj
   ij
1- lkaLÑfrd 'kCnkoyh
2- feFkdh; vfHkO;fDr;k¡
3- eqgkojs vkSj y¨d¨fDr;k¡
4- dfork: fcEc] çrhd] vyadkj] NUn] y;]
   vFkZ vkSj fopkj
ukVd: laokn] lekt Hkkf"kd] jaxeap funZs’k
,oa 'kSyh
dFkk lkfgR;: vkapfyd Hkk"kk] ifjos’k]
dFku&HkafxekA
5- lkfgR;srj vuqokn dh leL;k,¡
d- ikfjHkkf"kd 'kCnkoyh] [k- lajpuk
6- vuqokn dh lhek,¡
¼d½ Hkkf"kd] ¼[k½ lkekftd&lkaLÑfrd]
¼x½ ç;qfDrijd
7- vuqoknuh;rk dh leL;k,¡
d- vuqoknuh;rk] vuw|rk dh vo/kkj.kk
[k- iw.kZ] vkaf’kd vkSj 'kwU; vuw|rk
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[kaM & [k % vuqokn iqujh{k.k ewY;kadu %
1. vuqokn iqujh{k.k ds eq[; eqÌs : ewyfu"Brk]

c¨/kxE;rk
2- vuqokn iqujh{k.k dh eq[; fof/k;k¡ : vuqokn

ewY;kadu vkSj leh{kk
3- vuqokn ewY;kadu : çÑfr] mikns;rk] mÌs’;]

çfof/k ,oa lkekU;hÑr fu"d"kZA
4- vuqokn n¨"k fo’ys"k.k ¼ewY;kadu½
5- ikB fo’ys"k.k vkSj vuqokn ehekalk

lgk;d xzaFk
1. vuqokn dh O;kogkfjd leL;k,¡: Hk¨ykukFk

frokjh] egsUæ prqoZsnh
2. vuqokn fl)kar vkSj leL;k,¡: ¼la-½

johUæukFk JhokLro( Ñ".k dqekj x¨Lokeh
3. vuqokn foKku dh Hkwfedk: Ñ".k dqekj

x¨Lokeh jktdey çdk’ku uÃ fnYyh
4. fodkl’khy ns’k¨a esa vuqokn dh leL;k,¡:

ckyÑ".k dsydj ¼lEik-½ us’kuy cqd VªLV uÃ
fnYyhA

5. vuqokn fl)kar dh :ijs[kk: lqjs’k dqekj
ok.kh izdk’ku uÃ fnYyh

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: e’khuh vuqokn ,oa vuql`tfudk
(MT & Practice on Transcreation

Workbench)

1. e’khuh vuqokn: ifjHkk"kk Lo:i] bfrgkl
vkSj mikns;rk

2. lkekU; vuqokn vkSj e’khuh vuqokn
¼d½ ekuo lkf/kr ¼[k½ e’khu lkf/kr
3. e’khu vuqokn çfØ;k : ikflZax] vUrj.k]

tsusjs’ku] iwoZ laiknu] i’p laiknu] varjd¨’k fuekZ.k]
'kCnLrjh; d¨’k] cgq’kkfCnd vfHkO;fDr d¨’kA

4. vuqokn çfof/k;k¡ : çR;{k.k] varj.k] varj
Hkk"kk vkSj e’khu vuqf’k{k.kA

5. vuqokn fopyu dh tfVyrk (Complexity

of Translation Divergence)

6. e’khu vuqokn vkSj O;kdjf.kd fo’ys"k.k :
'kCn d¨’kh; Lrj ij] O;kdjf.kd lajpuk ds Lrj
ij] Vªh ,Mtkbfuax xzkej] ikf.kuh; O;kdj.k ds
Lrj ijA

7. Hkkjr esa e’khu vuqokn dk bfrgkl

¼d½ Hkkjrh; Hkk"kkvksa esa ijLij vuqokn: rsyqxq]
dUuM+] ejkBh] caxyk] iatkch ls fganh vuqlkjd

¼[k½ vaxzsth ls fganh vuqokn ra=: eSV] ek=k]
ea=k] yhyk] 'kfDr dk lkekU; ifjp;A

8. baVjusV vkSj e’khu vuqokn & 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.vuql`tfudk ,oa vH;kl (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 ¼vuqlt̀fudk½ 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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lkjka’k

dÃ LekVZQ¨u ä esa ls ,d mi;qZDr LekVZQ¨u dk p;u djus ds fy, ewY; (Price)] dSejk (Camera)]
RAM vkSj cSVjh tSls fofHkUu ekunaM ä dk ewY;kadu vko’;d g¨rk gSA xzkgd ä d¨ [kjhnkjh laca/kh fu.kZ;
ysus esa lgk;rk çnku djus ds fy,] bl 'k¨/k i= esa cgq&ekunaM fu.kZ;.k (MCDM) dh ,d çfl)
rduhd] V‚fIll (TOPSIS) dk mi;¨x fd;k x;k gSA çLrkfor fof/k esa ikbFkkx¨js;u vLQqV la[;kvksa
(Pythagorean fuzzy numbers) ds chp nwjh dh x.kuk djus ds fy, x¨ykdkj nwjh ekiu i)fr
(Spherical distance measurement method) dk mi;¨x fd;k x;k gSA varr%] lkis{k fudVrk xq.kkad
(Relative closeness coefficients) rFkk la’k¨f/kr fudVrk xq.kkad (Revised closeness coefficients) dh
x.kuk dh xÃ gS] ftldh enn ls LekVZQ¨u ä dh ,d jSafdax LFkkfir dh xÃ gS vkSj lcls mi;qDr fodYi
dh igpku dh xÃ gSA

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.

eq[; 'kCn% ikbFkkx¨js;u vLQqV leqPp;( V‚fIll( Ld¨j Qyu( x¨ykdkj nwjh ekiu( lkis{k fudVrk
xq.kkad] la’k¨f/kr fudVrk xq.kkadA

Keywords: Pythagorean fuzzy sets, TOPSIS; Score function, Spherical distance measurement,
Relative closeness coefficient, Revised closeness coefficient.

izLrkouk

cgq&ekunaM fu.kZ;.k ,d ,slh rduhd gS] ftlesa dÃ ekunaM¨a ds vk/kkj ij fu.kZ; fy;k tkrk gSA
t+knsg [1] us vLQqV leqPp; fl)kar (Fuzzy Set Theory) ds ek/;e ls vfuf’prrk (Uncertainty)

rFkk vifj’kq)rk (Imprecision) d¨ e‚My djus ds fy, lnL;rk Qyu (Membership Function) dh
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vo/kkj.kk çLrqr dhA ysfdu ;g e‚My ges’kk i;kZIr ugha g¨rk gS] D;¨afd ;gk¡ la'k; (hesitation) Hkh
e©twn g¨ ldrk gSA

vrukl¨o [2] us vLQqV leqPp; esa la'k; d¨ 'kkfey djrs gq, vUrKkZuoknh vLQqV leqPp;
(Intuitionistic fuzzy set) çLrqr fd;k] t¨ vLQqV leqPp; dk ,d lkekU;hdj.k (Generalization) gSA
blesa lnL;rk (membership) vkSj vlnL;rk (non&membership) fMxzh dk ;¨x 1 ls de ;k cjkcj
g¨uk pkfg,A gkyk¡fd] dqN ekey ä esa budk ;¨x 1 ls vf/kd g¨ ldrk gSA bl leL;k ds lek/kku gsrq
j¨ukYM vkj- ;sxsj- [3] us ikbFkkx¨fj;u vLQqV leqPp; (Pythagorean fuzzy set) dh vo/kkj.kk çLrqr
dh] ftlesa lnL;rk d¨fV   vkSj vlnL;rk d¨fV   ds oxks± (squares) dk ;¨x 1 ls de ;k cjkcj g¨uk

pkfg,A ogha la'k; dh dksfV (Degree of Hesitation)] 2 21      ls çkIr dh tkrh gSA

iwoZ esa dbZ 'kks/kdrkZvksa tSls psu [4]] os vkSj os [5]] ,tstok [6]] ,oa vnd] uhy dey vkSj vU;
[7] us ikbFkkx¨fj;u vLQqV leqPp; ds fy, fofHkUu nwjh eki] lekurk eki vkSj jSafdax dh fof/k;k¡ çLrqr
dh] ftUgs baVjusV LV‚d leL;k (Internet Stock problem)] iSVuZ igpku (Pattern recognition)

bR;kfn esa mi;¨xh ik;k x;kA ysfdu bues ls dÃ fof/k;k¡ tfVy xf.krh; lajpuk ds dkj.k de çHkkoh
gSa vkSj vR;f/kd vfuf’pr ikbFkkx¨fj;u vLQqV leqPp; d¨ laHkkyus esa vleFkZ gSaA

izLrqr 'k¨/k i= esa bl leL;k ds lek/kku gsrq ,d uohu nwjh ekiu fof/k (new method of

measuring distance) çLrkfor dh xÃ gS] t¨ nwjh eki ds vfHkxg̀hr (axiom of distance measurement)

dh 'krZ d¨ iw.kZ djrh gSA pwafd 2 2 20 1       g¨rk gS] vr% f=d (Triplet) ( , , )    d¨ ,d bdkÃ

f=T;k (unt radius) rFkk ewy fcanq (origin) ij dsafær x¨ykdkj lrg (spherical surface) ij fLFkr ekuk
tk ldrk gSA

bl vk/kkj ij] ge fdlh n¨ ikbFkkx¨js;u vLQqV leqPp; ds chp dh nwjh d¨ bdkÃ f=T;k okys
x¨ykdkj lrg (spherical surface with unit radius) ij x¨ykdkj nwjh (spherical distance) ds :i esa
ifjHkkf"kr dj ldrs gSaA

bl 'k¨/k i= ds [kaM fuEufyf[kr <ax ls lajfpr gSa: [kaM 1 esa çLrkouk (Introduction) çLrqr dh xÃ
gS] ftlesa 'k¨/k dh i"̀BHkwfe] mÌs’; rFkk bldk egRo Li"V fd;k x;k gSA [kaM 2 esa ewyHkwr vo/kkj.kkvksa
(fundamental concepts) dk laf{kIr fooj.k (concise overview) çLrqr fd;k x;k gS] t¨ ikBd d¨
vko’;d i`"BHkwfe (background) vkSj tkudkjh çnku djrk gSA [kaM 3 esa ikbFkkx¨js;u vLQqV la[;kvks ds
fy, ,d uohu x¨ykdkj nwjh ekiu fof/k çLrqr dh xÃ gSA [kaM 4 esa V‚fIll [8] dk mi;¨x djds
cgq&ekunaM fu.kZ;.k leL;kvks (multi&criteria decision&making problems) d¨ gy djus dh fof/k ij
ppkZ dh xÃ gSA ;g rduhd ekunaM ä (criteria) ds vk/kkj ij fofHkUu fodYi ä (alternatives) dh jSafdax
(ranking) fu/kkZfjr djus esa lgk;d gSA [kaM 5 esa çLrkfor fof/k (proposed methodology) ds ek/;e ls
LekVZ Q¨u p;u dh ,d O;kogkfjd leL;k d¨ gy fd;k x;k gS] ftlls fd bldh lqlaxrrk (feasibility)

vkSj O;kogkfjdrk (practicality) fl) g¨rh gSA [kaM 6 esa 'k¨/k i= ds fu"d"kZ (concluding remarks) çLrqr
fd, x, gSa] ftles v/;;u dk lkjka’k (summary) fn;k x;k gS vkSj Hkfo"; ds vuqla/kku (future research)

ds laHkkfor fn’kkvksa (potential directions) ij Hkh ppkZ dh xÃ gSA
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çkjfEHkd tkudkjh ,oa ifjHkk"kk,a

bl [kaM esa ge ikbFkkx¨js;u vLQqV leqPp; ä dh dqN cqfu;knh vo/kkj.kkvksa ds lkFk lkFk mlds dqN
çkjfEHkd igyqvksa d¨ çLrqr djsaxs t¨ dh bl 'k¨/k i= ds fy, vko’;d gSA

ifjHkk"kk [1] ekuk fd X ,d lkoZf=d leqPp; (Universal Set) gSA rc ,d ikbFkkx¨js;u vLQqV
leqPp; d¨ fuEufyf[kr leqPp; ls ifjHkkf"kr fd;k tkrk gS:

 P PP x, (x), | x X   

tgka] P (x) : X [0,1]   rFkk P (x) : X [0,1]  ] lnL; x ds leqPp; P esa Øe’k% lnL;rk dh d¨fV

,oa vlnL;rk dh d¨fV d¨ n’kkZrk gSA bu n¨u ä d¨fV ds fy, fuEufyf[kr 'krZ gS:

   2 2

P P0 (x) (x) 1    

;gk ¡  l a' k; dh d¨ fV ;k vfu/ k k Z ; Zr k dh d¨ fV (deeree of indeterminacy) ]

   2 2

P P P(x) 1 (x) (x)      ] fdlh lnL; x ds leqPp; P esa lnL;rk ;k xSj&lnL;rk ds ckjs esa

vfuf’prrk crykrh gSA ;gk¡ ;qXe P P(x), (x)     dks ,d ikbFkkxksjs;u vLQqV la[;k (Pythagorean

Fuzzy Number) dgk tkrk gSA

ifjHkk"kk [2] ekuk fd p ,    ,d ikbFkkx¨js;u vLQqV la[;k (Pythagorean Fuzy Numbers)

gSaA rc s(p) d¨ p dk Ld¨j Qyu (Score function) dk eku dgk tkrk gS] tgka :

2 2s(p) ( ) ( )    ; s(p) [0,1]

mnkgj.k 1 ekuk fd n¨ 1p 0.7,0.3  vkSj 2p 0.4,0.6  d¨Ã n¨ ikbFkkx¨js;u vLQqV la[;k,a

gSaA rc 1s(p ) 0.40  vkSj 2s(p ) 0.20   Øe’k% 1p  vkSj 2p  ds Ld¨j Qyu ds eku gSaA

ekuk fd 1 1 1p ,    rFkk 2 2 2p ,    d¨Ã n¨ ikbFkkx¨js;u vLQqV la[;k,a gSaA 1s(p )  rFkk

2s(p )  Øe’k% 1p  rFkk 2p  ds Ld¨j Qyu ds eku gSaA lkFk gh 2 2
1 1 1h(p )     ,oa 2 2

2 2 2h(p )     Øe’k%

1p  rFkk 2p  ds ;FkkFkZrk Qyu ds eku gSaA rc :

vxj 1 2s(p ) s(p )  g¨ r¨ 1p  d¨ 2p  ls N¨Vk 1 2(p p )  dgk tkrk gSA

vxj 1 2s(p ) s(p )  g¨ r¨ 1p  d¨ 2p  ls cM+k 1 2(p p )  dgk tkrk gSA

vxj 1 2s(p ) s(p )  rc 1p  rFkk 2p  ,d gh lwpuk,¡ 1 2(p p )  çnku djrs gSaA

ikbFkkx¨js;u vLQqV la[;kvksa ds fy, x¨ykdkj nwjh ekiu fof/k

ekuk fd p ,    ,d ikbFkkx¨js;u vLQqV la[;k gS] tgka 2 20 1     rFkk la'k; dh d¨fV

2 21      gSA vr% 2 2 2 1     A
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vr% ge ;g dg ldrs gSa fd f=d (triplet) ( , , )   ] bdkÃ f=T;k (unit radius) vkSj ewy fcanq

(origin) (0,0) ij dsafær x¨ykdkj lrg (spherical surface) ij fLFkr gSA bl çdkj ge n¨ ikbFkkx¨js;u
vLQqV la[;kvksa ds chp dh x¨ykdkj nwjh (spherical distance) d¨ çkIr dj ldrs gSa] t¨ bl çfrcaf/kr
x¨ykdkj lrg (restricted spherical surface) ij g¨rh gSA

ifjHkk"kk eku yhft, fd A vkSj C x¨ykdkj lrg (spherical surface) ij n¨ fcanq gSa] ftuds

funZs’kkad (coorinates) Øe’k% 1 1 1(x , y , z )  vkSj 2 2 2(x , y , z )  gSaA r¨ bu n¨ fcanqvksa ds chp dh x¨ykdkj nwjh

(spherical distance) d¨ fuEufyf[kr lw= }kjk ifjHkkf"kr fd;k tkrk gS:

     2 2 2

SP 1 2 1 2 1 2

1
D (A,C) arccos 1 x x y y z z

2
           

 (1)

bl lw= d¨ 'kkfey djrs gq,] n¨ ikbFkkx¨js;u vLQqV la[;kvksa ds chp dh x¨ykdkj nwjh d¨ fuEu
çdkj ls ifjHkkf"kr fd;k tkrk gS:

ifjHkk"kk eku yhft, fd 1 1 1p ,    vkSj 2 2 2p ,    ikbFkkx¨js;u vLQqV la[;k,a gSa] ftuds

vYij¨/kdrk d¨Vh] Øe’k% 1  vkSj 2  gSaA r¨ bu n¨ ikbFkkx¨js;u vLQqV la[;kvksa ds chp dh x¨ykdkj nwjh

(spherical distance) d¨ fuEufyf[kr çdkj ls çkIr fd;k tk ldrk gS:

     2 2 2

SP 1 2 1 2 1 2 1 2

2 1
D (p ,p ) arccos 1

2
                

 (2)

;gk¡ nwjh eki dk eku [0,1]  ds varjky esa çkIr fd;k tk lds] blds fy, 
2


 ?kVd (factor) ls xq.kk

fd;k x;k gSA

3&vk;keh T;kfefr (3&Dimensional Geometry) ls ge tkurs gSa fd vxj 1 1 1( , , )    vkSj

2 2 2( , , )    d¨Ã n¨ fcUnq g¨ r¨ 2 2 2
1 1 1 1      vkSj 2 2 2

2 2 2     1 A vr% lehdj.k (3) dk

ljyhdj.k djus ij ges x¨ykdkj nwjh (spherical dstance) dk fuEufyf[kr lw= çkIr g¨rk gS:

 SP 1 2 1 2 1 2 1 2

2
D (p ,p ) arccos       



vc ge ge n¨ ikbFkkx¨js;u vLQqV leqPp; ds chp x¨ykdkj nwjh (spherical distance) vkSj

lkekU;hÑr x¨ykdkj nwjh (normalized spherical distance) d¨ ifjHkkf"kr djrs gSaA

ifjHkk"kk eku yhft, fd n¨ ikbFkkx¨js;u vLQqV leqPp;

 i P i P i iP x , (x ), (x ) : x X;i 1,2,3,...,n      vkSj

 i Q i Q i iQ x , (x ), (x ) : x X;i 1,2,3,..., n      gSa] t¨ fdlh lkoZf=d leqPp; (Universal

Set) X ds varxZr gSaA r¨ muds chp dh x¨ykdkj nwjh vkSj lkekU;hÑr x¨ykdkj nwjh d¨ fuEu çdkj ls
ifjHkkf"kr fd;k tkrk gS:
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x¨ykdkj nwjh:

n

SP P i Q i P i Q i P i Q i
i 1

2
D (P,Q) arccos (x ) (x ) (x ) (x ) (x ) (x )



         

tgka SP0 D (P,Q) n  .

lkekU;hÑr x¨ykdkj nwjh:

n

NS P i Q i P i Q i P i Q i
i 1

2
D (P,Q) arccos (x ) (x ) (x ) (x ) (x ) (x )

n 

         

tgka NS0 D (P,Q) n  -

ifjHkk"kk eku yhft, fd   1 1j 1jP , : j 1,2,3,...,n     vkSj   2 2 j 2 jP , : j 1,2,3,...,n   

d¨Ã n¨ ikbFkkx¨js;u vLQqV la[;kvksa ds leqPp; gSaA jw ] j  oka ?kVd dk otu (weight) gS] ;kuh

j0 w 1   vkSj n
i 1 jw 1  ] T

1 2 nw (w ,w ,...w )  r¨ 1P  vkSj 2P  ds chp dh Hkkfjr lkekU;hÑr x¨ykdkj

nwjh (Weighted Normalized Spherical Distance) d¨ fuEu çdkj ls ifjHkkf"kr fd;k tkrk gS:

n

NS 1 2 j 1j 2 j 1j 2 j 1j 2 j
j 1

2
D (P ,P ) w arccos

n 

          (6)

mnkgj.k 2:

eku yhft, fd  1P 0.6,0.3 , 0.8,0.2 , 0.5,0.4  vkSj  2P 0.7,0.2 , 0.7,0.3 , 0.9,0.1 ]

n¨ ikbFkkx¨js;u vLQqV leqPp; gSa] vkSj muds ?kVd ds otu dk lfn’k Tw (0.2,0.5,0.3)  fn, x, gSaA

r¨ 1P  vkSj 2P  ds chp dh Hkkfjr x¨ykdkj nwjh (Weighted Spheical Distance) NS 1 2D (P ,P ) 0.0499

gSA

cgq&ekunaM fu.kZ;u leL;kvksa ds fy, V‚fIll i)fr

bl [kaM esa] ge cgq&ekunaM fu.kZ;u leL;k ij fopkj djsaxs] tgka leL;k esa fufgr tkudkjh d¨
ikbFkkx¨js;u vLQqV la[;kvksa ds :i esa fy;k x;k gS] vkSj bl leL;k d¨ gy djus ds fy, ge x¨ykdkj
nwjh ekiu fof/k dk mi;¨x djsaxsA

eku yhft, fd  1 2 3 mA v ,v , v ,..., v ] (m 2)  fodYi ä (alternatives) dk ,d leqPp; gS vkSj

 1 2 3 nC C ,C ,C ,...,C ,(n 2)   ekunaM ä (criteria) dk ,d leqPp; gSA T
1 2 3 nw (w ,w ,w ,...,w )  Hkkj

lfn’k (wight vector) gS] tgka jw , j  &osa ekunaM dk Hkkj gSA lkFk gh] j0 w 1   vkSj n
i 1 jw 1  - eku

yhft, fd ikbFkkx¨js;u vLQqV la[;k,a ij ij,   i&osa fodYi ds fy, j&osa ekunaM ds ewY;kadu eku

(assessment value) d¨ n’kkZrk gS] vFkkZr~ j i ij ijC (v ) ,    tgka ij ] i&osa fodYi ds fy, j&osa ekunaM



euh"k dqekj xqatu ,oa vey dqekj vnd] ikbFkkxksjs;u vLQqV leqPp; dk LekVZ Qksu ds Ø; esa vuqiz;ksx

iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k, ISSN : 1549-523-X, o"kZ% 23, vad 2, vizSy&twu 2025 25

dh lnL;rk d¨fV (membership degree) vkSj ij , i&osa fodYi ds fy, j&osa ekunaM dh vlnL;rk d¨fV

(non&membership degree) d¨ n’kkZrk gSA  j i m n
R C (v )


  ikbFkkx¨js;u vLQqV fu.kZ; vkO;wg

(Pythagorean fuzzy decision matrix) d¨ n’kkZrk gSA

11 11 12 12 1n 1n

21 21 22 22 2n 2n

m1 m1 m2 m2 mn mn

, , ... ,

, , ... ,
R

...

, , ... ,

      
         
        

  

çLrkfor fof/k dh çfØ;k

bl fof/k esa] lcls igys ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV
udkjkRed vkn’kZ gy dh x.kuk dh tkrh gSA fQj] çR;sd fodYi dh bu n¨u ä ls lkekU;hÑr x¨ykdkj
nwjh Kkr dh tkrh gSA rRi’pkr] V‚fIll ds fl)kar dk mi;¨x djds fodYi ä dh lkis{k fudVrk xq.kkad
dh x.kuk dh tkrh gSA var esa] bl xq.kkad ds vk/kkj ij fodYi ä dh jSafdax dh tkrh gS vkSj lcls vPNk
fodYi ¼b"Vre gy½ pquk tkrk gSA

eku yhft, 1J  ykHk ekunaM (benefit criteria) dk ,d leqPp; gS vkSj 2J  ykxr ekunaM (cost

criteria) dk ,d leqPp; gSA rc çR;sd j iC (v )  ds fy, Ld¨j Qyu  j iS C (v )  Kkr fd;k tkrk gSA

budh lgk;rk ls ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy] v  vkSj ikbFkkx¨js;u vLQqV udkjkRed

vkn’kZ gy] v  dh x.kuk fuEufyf[kr lw= ä dk mi;¨x djds dh tkrh gS:

   j j iv C ,max S C (v ) | j 1,2,3,...,n   (7)

   j j iv C ,min S C (v ) | j 1,2,3,...,n   (8)

çR;sd fodYi (alternative) ls ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV

udkjkRed vkn’kZ gy rd dh lkekU;hÑr x¨ykdkj nwjh dh x.kuk dh tkrh gSA fodYi iv  ls

ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy rFkk ikbFkkx¨js;u vLQqV udkjkRed vkn’kZ gy rd dh Hkkfjr

lkekU;hÑr x¨ykdkj nwjh] 
NS iD (v , v )  rFkk 

NS iD (v , v )  d¨ fuEu lw= }kjk çkIr fd;k tkrk gS:

   
n

NS i NS j i j
j 1

D v ,v D C (v ),C (v ) 





                   
n

j ij j ij j ij j
j 1

2
w arccos

n
  



       
 (9)

   
n

NS i NS j i j
j 1

D v ,v D C (v ),C (v ) 




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                   
n

j ij j ij j ij j
j 1

2
w arccos

n
  



       
         (10)

tgka i 1,2,3,...,n -

V‚fIll ds fl)kar ds vuqlkj vxj fdlh fo’ks"k fodYi ix  ds fy, çkIr  NS iD v ,v  dk eku vU;

fdlh Hkh fodYi jx  ds fy, çkIr  PS jD v , v  esa ls lcls N¨Vk g¨] rFkk  NS iD v ,v  dk eku vU; fdlh

Hkh fodYi jx  ds fy, çkIr  NS jD v ,v  esa ls lcls N¨Vk g¨ r¨ iv  d¨ vU; lHkh fodYi¨a esa lcls csgrj

ekuk tkrk gSA fodYi ix  dh ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV

udkjkRed vkn’kZ gy ds lkis{k] lkis{k fudVrk xq.kkad dh x.kuk  V‚fIll fof/k ds ewy fl)kar dk mi;¨x
djds fuEufyf[kr lw= ls dh tkrh gSA

NS i
i

NS i NS i

D (v ,v )
RC(v )

D (v ,v ) D (v ,v )



 
 (11)

la’k¨f/kr fudVrk xq.kkad ;k la’k¨f/kr lwpdkad (revised index) ftls i(v )  ls n’kkZ;k tkrk gS] dk

mi;¨x fodYi¨a dh jSafdax (ranking) fu/kkZfjr djus ds fy, fd;k tkrk gS] t¨ fuEufyf[kr gS:

NS i NS i
i

max i min i

D (v ,v ) D (v , v )
(v )

D (v ,v ) D (v , v )

 

    (12)

tgka  max i NS iD (v ,v ) max D (v ,v ) : i 1,2,3,...,n  

rFkk  min i NS iD (v , v ) min D (v , v ) : i 1,2,3,...,n   . iRC(v )  ;k i(v )  ds vf/kdre eku ds vk/kkj

ij fn, x, fodYi ä dh jSafdax dh tkrh gS] vkSj b"Vre gy (optimal solution) çkIr fd;k tkrk gSA

,Yx¨fjFe (Algorithm):

bl mi&vuqHkkx esa] cgq&ekunaM fu.kZ;u dh leL;k d¨ gy djus ds fy, ,d ,Yx¨fjFe (algorithm)

fn;k x;k gSA ;g ,Yx¨fjFe fuEufyf[kr pj.k¨a esa dke djrk gS:

pj.k 1: fu.kZ; vkO;wg (Decision Matrix) dk fuekZ.k: ikbFkkx¨jl vLQqV la[;kvksa ds lkFk

cgq&ekunaM fu.kZ;u leL;k ds fy,] ,d fu.kZ; vkO;wg  j i m n
R C (v )


  dk fuekZ.k fd;k tkrk gSA ;gka]

j iC (v )  fodYi iv  dk ekunaM jC  ds laca/k esa ewY;kadu (assessment) d¨ n’kkZrk gSA

pj.k 2: ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV udkjkRed
vkn’kZ gy dh x.kuk: Ld¨j Q+aD’ku dk mi;¨x djds ;s n¨u ä fu/kkZfjr dh tkrh gSA

pj.k 3: Hkkfjr x¨ykdkj nwjh dh x.kuk: lehdj.k (9) vkSj (10) dk mi;¨x djds] çR;sd fodYi

iv  dh PyFPIS (v )  vkSj (v )  ls Hkkfjr x¨ykdkj nwjh dh x.kuk dh tkrh gSA
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pj.k 4: lkis{k fudVrk vkSj la’k¨f/kr fudVrk dh x.kuk: lehdj.k (11) vkSj (12) dk mi;¨x

djds] fodYi dh lkis{k fudVrk  iRC(v )  vkSj la’k¨f/kr fudVrk  i(v )  dh x.kuk dh tkrh gSA

pj.k 5: fodYi¨a dh jSafdax vkSj loksZÙke fodYi dk p;u: pj.k 4 ls çkIr lkis{k fudVrk

 iRC(v )  vkSj la’k¨f/kr fudVrk  i(v )  ds vk/kkj ij fodYi ä d¨ jSad (rank) fd;k tkrk gSA iRC(v )

;k i(v )  dk eku ftruk cM+k g¨xk] d¨Ã fodYi iv  mruk gh vf/kd okaNuh; (desirable) g¨xkA bl çdkj

lcls cM+s iRC(v )  ;k i(v )(i 1,2,3,...,m)   okys fodYi d¨ loksZÙke (best) fodYi ds :i esa pquk tkrk

gSA

n`"VkUrh; mnkgj.k

fuEufyf[kr mnkgj.k esa] ,d xzkgd] ,d mi;qZDr LekVZQ¨u [kjhnuk pkgrk gSA mlds ikl ikap czkaMsM

LekVZQ¨u ds fodYi gSa: 1 2 3 4v ,v , v , v  vkSj 5v A buesa ls ,d LekVZQ¨u [kjhnus ds fy,] og pkj ekinaM ä

(criteria) ij fopkj djrk gS: dher (cost) 1(C ) ] dSejk (camera) 2(C ) ] jSe (RAM) 3(C ) ] vkSj cSVjh

(battery) 4(C ) A bu ekinaM ä ds vk/kkj ij] ,d ikbFkkx¨js;u vLQqV fu.kZ; vkO;wg (decision matrix)

(rkfydk 1) cuk;k x;k gS] t¨ fuEufyf[kr gS :

rkfydk 1: fofHkUu ekinaM ä ds vk/kkj ij] ,d ikbFkkx¨js;u vLQqV fu.kZ; vkO;wg (Pythagorean

fuzzy decision matrix) dk fuekZ.k

ekinaM  
czkaMl 
 

ewY; 
C1 

dSejk 
C2 

jSe 
C3 

cSVjh 
C4 

v1 <0.7, 0.3> <0.6, 0.4> <0.7, 0.6> <0.8, 0.3> 
v2 <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> 
v4 <0.5, 0.3> <0.6, 0.7> <0.6, 0.2> <0.5, 0.6> 
v5 <0.4, 0.6> <0.8, 0.1> <0.5, 0.5> <0.7, 0.3> 

 tgka 0.7,0.3  ;g n’kkZrk gS fd fodYi 1v  dl©Vh 1C  d¨ fdruk larq"V djrk gS vkSj fdruk

vlUrq"V djrk gSA ;g ekurs gq, fd Q¨u dk dSejk (camera)] jSe (RAM) vkSj cSVjh {kerk (battery

capacity) ykHkdkjh ekinaM (benefit criteria)]  1 2 3 4J C ,C ,C  gSa] vkSj Q¨u dh dher (cost) ykxr

ekinaM (cost criteria)]  2 1J C  gSA bl çdkj] fu.kZ; ysrs le; dSejs dh xq.koÙkk] jSe vkSj cSVjh {kerk

d¨ vf/kdre djus dh d¨f’k’k dh tkrh gS] tcfd Q¨u dh dher d¨ U;wure djus dh d¨f’k’k dh tkrh

gSA blds ckn] ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy (v )  vkSj ikbFkkx¨js;u vLQqV udkjkRed

vkn’kZ gy (v )  dh x.kuk dh tkrh gSA

 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 
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fQj] rkfydk 2 esa çR;sd fodYi i(v )  dh bu ldkjkRed vkSj udkjkRed vkn’kZ gy ls Hkkfjr

x¨ykdkj nwjh dh x.kuk dh tkrh gSA

rkfydk 2: fofHkUu fodYi i(v )  dh ldkjkRed vkSj udkjkRed vkn’kZ gy ls Hkkfjr

x¨ykdkj nwjh

 DNS(vi,v
+) DNS(vi,v

–) 
v1 0.0550 0.040 
v2 0.048 0.033 
v3 0.026 0.049 
v4 0.065 0.026 
v5 0.012 0.063 

 
var esa] rkfydk 3 esa çR;sd fodYi i(v )  dh lkis{k fudVrk  iRC(v )  vkSj la’k¨f/kr fudVrk

 i(v )  Kkr dh tkrh gS:

rkfydk 3: fofHkUu fodYi i(v )  dh lkis{k fudVrk  iRC(v )  vkSj la’k¨f/kr fudVrk

 i(v )

 RC(vi) (Rank)  (vi) (Revised rank) 
v1 0.421 -3.948 
v2 0.407 -3.476 
v3 0.653 -1.388 
v4 0.285 -5.003 
v5 0.840 0 

 ;gk¡ ge ns[krs gSa fd] lkis{k fudVrk (Relative index)] iRC(v )  ds vuqlkj] fodYi ä dh jSafdax

(ranking) bl çdkj gS: 5 3 1 2 4v v v v v    ] ftuesa ls 5v  lcls vPNk fodYi gSA gkykafd] la’k¨f/kr

lwpdkad] i(v )  ds vuqlkj] fodYi¨a dh jSafdax bl çdkj gS: 5 3 2 1 4v v v v v    A ;gka Hkh] lcls vPNk

fodYi 5v  gh gSA

fu"d"kZ vkSj Hkfo"; dh laHkkouk;sa

izLrqr 'kks/k i= esa] ikbFkkxksjs;u vLQqV leqPp;ksa vkSj vkn'kZ gy dh lekurk ds vk/kkj ij ojh;rk
Øe dh rduhd (TOPSIS) ds lkFk xksykdkj nwjh ekiu fof/k dk vi;ksx djds LekVZQksu p;u tSlh
leL;kvksa dks gy djus dk ,d vklkku vkSj izHkkoh rjhdk crk;k x;k gS] tks vfuf'prrk dks lVhd :i
ls laHkkydj fu.kZ; ysus esa enn djrk gSA Hkfo"; esa bl fof/k dks vkSj ifj"Ñr fd;k tk ldrk gSA bls
LokLF; lsok ;k f'k{kk tSls {ks=ksa esa vktek;k tk ldrk gSA cM+s MsVk lewgksa ij bldh ekiuh;rk dk ijh{k.k
fd;k tk ldrk gSA
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'k¨/k i= esa ç;qDr vaxzsth 'kCn¨a dh lekukFkhZ fgUnh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fgUnh 'kCnkoyh 
Decision Matrix fu.kZ; vkO;wg 
Fuzzy set vLQqV leqPp; 
Hesitation degree  la'k; dh dksfV 
Imprecision  vifj'kq)rk 
Indeterminacy vfu/kkZ;Zrk dh dksfV 
Intuitionistic Fuzzy sets vUrKkZuoknh vLQqV leqPp; 
Membership degree lnL;rk dksfV 
Multi Criteria Decision Making cgq&ekunaM fu.kZ;u 
Non-Membership degree vlnL;rk dksfV 
Normalized Spherical Distance lkekU;hÑr xksykdkj nwjh 
Pythagorean Fuzzy Number ikbFkkxksjs;u vLQqV la[;k 
Relative Closeness Coefficient  lkis{k fudVrk xq.kkad 
Revised Closeness Coefficient  la'kksf/kr fudVrk xq.kkad 
Spherical Distance Measurement xksykdkj nwjh ekiu 
Test of order of preference by similarity to 
ideal solution (TOPSIS) 

vkn'kZ gy dh lekurk ds vk/kkj ij ojh;rk 
Øe dh rduhd 

Weighted Normalized Spherical Distance Hkkfjr lkekU;hÑr xksykdkj nwjh 
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lkjka’k

bl 'k¨/k i= esa ftad uSu¨lYQkbM d¨ ftad(II)MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV d‚EIysDl çdkj
Zn(R

2
NCS

2
)

2
 dk mi;¨x djds la’ysf"kr fd;k x;k gS] tgk¡ R = Me, Et, nPr. iPr, iBu, nBuA bu

uSu¨lYQkbM+̈ a d¨ H
2
S xSl dk mi;¨x djds lky&tsy fof/k }kjk la’ysf"kr fd;k x;k gSA fufeZr

uSu¨lYQkbM d¨ rRo fo’ys"k.k] vk.kfod Hkkj ekiu] o.kZØeh; fo’ys"k.k (IR, DART–MS) vkSj TGA }kjk
igpku fd;k x;k gSA ;©fxd ä ds ikmMj uewu¨a dk  ikmMj ,Dl&js foorZu v/;;u vkSj SEM fo’ys"k.k
fd;k x;k] ftlls irk pyrk gS fd fufeZr ZnS uSu¨d.k ä dk vkSlr vkdkj 12 nm gSA

Abstract

Zinc nanosulphide was synthesized using Zn(II)dialkyldithiocarbamate complexes of the type
Zn(R

2
NCS

2
)

2
 where R = Me, Et, nPr, iPr, iBu, nBu. The sulphides are formed by sol-gel method

using H
2
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.

eq[; 'kCn% ZnS, MkÃ Fkk;¨ dkckZesV] uSu¨d.k] lky&tsy] ,Dl&js foorZu

Keywords: ZnS, dithiocarbamates, nanoparticles, sol-gel, X-ray diffraction

izLrkouk

uSu¨Ldsy inkFkks± 1–5 us fiNys n’kd ds n©jku egRoiw.kZ oSKkfud vkSj vkS|¨fxd #fp d¨ vkdf"kZr
fd;k gSA ;s inkFkZ orZeku esa lS)kafrd #fp gsrq uohure ;©fxd gSa] ysfdu orZeku 'krkCnh esa
bysDVª‚fuDl vkSj Q¨V¨fuDl m|¨x¨a ds egRoiw.kZ oxks± esa bu inkFkks± d¨ fodflr djus dh cgqr cM+h
{kerk gSA vuqla/kku ds bl {ks= d¨ fofHkUu oSKkfud fo"k;¨a esa lcls vk’kktud vkSj rsth ls mHkjrs
vuqla/kku {ks= ds :i esa O;kid :i ls igpku nh gSA foxr o"kks± esa lwpuk HkaMkj.k ds fy, dk;kZRed
inkFkZ esa :fp ds lkFk lkFk /kkrq lYQkbM v/kZpkyd] uSu¨esVsfj;y xgu xfrfof/k dk {ks= jgk gS 6–8A

lky&tsy rduhd dkcZfud inkFkks± esa cgq ?kVd cukus ds fy, ,d fof’k"V rduhd gS D; äfd blesa
vk.kfod lajpuk] LV¨bd¨esVªh] mPp 'kq)rk vkSj rqyukRed :i ls de çlaLdj.k rkieku9 d¨ fu;af=r
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djuk laHko gS A blds vykok lky&tsy rduhd dk mi;¨x VsEiysV~l ds fNæ ä ds vanj tfVy dk;kZRed
vkWDlkbM uSu¨ok;j cukus ds fy, fd;k tk ldrk gSA uSu¨Ldsy vkdkj  dh lky&tsy O;qRiUu inkFkZ dk
vjs[kh; çdkf’kdh] bysDVª‚fuDl ÅtkZ] HkaMkj.k midj.k ä vkSj lsalj10 esa vuqç;¨x ik;k x;k A MkbFkk;¨dkckZesV
ds ,aVhvkWDlhMsaV vkSj Lusgd ds :i esa] oYdsukbftax vkSj NO VªSfiax ,tsaV ds :i esa dÃ O;kogkfjd
vuqç;¨x feys gSa11A MkbFkk;¨dkckZesV dk m|¨x vkSj tSouk’kh12–16 ds :i esa mi;¨x ds dkj.k bldk O;kid
:i ls v/;;u fd;k tkrk gS] tSls  thok.kqj¨/kh17] ,aVhQaxy vkSj ,aVh dSalj18 ds {ks= esa O;kid vuqlU/kku
dh lEHkkouk gSA ;g ,d ikjaifjd Q¨LQ¨j æO; gS ftldk O;kid :i ls fMLIys] lsalj] l©j lsy] ystj
vkSj bysDVª¨Y;wfeuslsal esa mi;¨x fd;k tkrk gSA vkWIV¨bysDVª‚fuDl esa] bldk mi;¨x çdk’k mRltZd
Mk;¨M] ijkorZd] MkÃbySfDVªd fQYVj vkSj foaM¨ lkexzh ds :i esa g¨rk gS19A blds rduhdh egRo d¨
ns[krs gq,] ZnS dk la’ys"k.k 'k¨/kdrkZvksa ds fy, fo’ks"k #fp dk fo"k; cuk gqvk gS] D; äfd vkfFkZd vkSj
rduhdh :i ls O;ogk;Z fof/k ds ek/;e ls Øfed :i ls 'kq) inkFkZ çkIr djus ds fy, u, flaFksfVd ekxks±
dk 'k¨/k fd;k tk jgk gSA gky gh esa uSu¨lkbt+ ZnS dk la’ys"k.k fo’ks"k :fp dk fo"k; gSA

bl 'k¨/ki= esa] geus Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV d¨ iwoZxkeh ds :i esa mi;¨x djds Fkk;¨
lky&tsy çfØ;k ds ek/;e ls ftad uSu¨lYQkbM d¨ la’ysf"kr fd;k gSA ftad d‚EIysDl ds MkbFkk;¨dkckZesV
vkSj Fkk;¨ysV ij dÃ v/;;u fd, x, gSa] ysfdu blds lky&tsy jlk;u dk vHkh rd v/;;u ugha fd;k
x;kA mij¨Dr d¨ ns[krs gq,] Zn(II) ds MkbFkk;¨dkckZesV O;qRiUu ä d¨ la’ysf"kr djuk vkSj 'kq"d H

2
S xSl

ds lkFk blds lky&tsy O;ogkj dk v/;;u O;kogkfjd le>k x;kA

iz;ksx fof/k

foyk;d ¼csat+hu] ,lhV¨u½] vYd¨gy ¼esFku‚y] bFksu‚y] 1&ç¨isu‚y] 2&ç¨isu‚y] 1&C;wVsu‚y] 2&C;wVsu‚y½
d¨ mi;¨x ls igys ekud rjhd ä ls vPNh rjg 'kq"d vkSj 'kq) fd;k x;k20A mi;¨x fd, x, lHkh jlk;u]
jklk;fud xzsM ds gSaA ftad Dy¨jkbM [Ã-edZ] vkSj MkÃ ,fYdyvehu dk mi;¨x fd;k x;k I Zn(II) MkÃ
,fYdy MkÃ Fkk;¨ dkckZesV d‚EIysDl dk la’ys"k.k vkSj bldh lky&tsy çfØ;k 'kq"d okrkoj.k esa dh xÃA
MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV ds l¨fM;e lkYV d¨ çfrosfnr çfØ;k21 }kjk rS;kj fd;k x;kA

Zn(S
2
CNR

2
)

2
 dk la’ys"k.k

lkekU; lw= Zn(S
2
CNR

2
)

2
 dk ladj Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV fuEufyf[kr fof/k ls

la’ysf"kr fd;k x;k%

2 2 2 2 2 2ZnCl 2R NCS Na Zn(S CNR ) 2NaCl  

tgk¡ n i i nR Me,Et, Pr, Pr, Bu, Bu

l¨fM;e Mkb,fFkyMkbFkk;¨dkckZesV ¼1.89 xzke] 11.05 feyh e¨y½ ds bFksu‚fyd foy;u d¨ 1:2

e¨yj vuqikr esa ZnCl
2
 ¼0.75 xzke] 5.52 feyh e¨y½ ds bFksu‚fyd foy;u  esa yxkrkj fefJr djrs gq,

cwan&cwan djds feyk;k x;kA lqfuf’pr djus ds fy,] çfØ;k iwjh g¨us rd feJ.k d¨ 3–4 ?kaVs rd vkSj
feyk;k x;kA cuus okys vo{ksi d¨ ,Yd¨Dlh Quy ls Nkudj Dy¨j¨Q‚eZ }kjk iqu% fØLVyhÑr fd;k
x;kA bl çdkj çkIr pedhys lQsn jax ds B¨l d¨ fudkydj MslhdsVj ds vanj laxzfgr fd;k x;kA
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bl fof/k ls ;©fxd la[;k (1–5) rS;kj fd, x,A muds fo’ys"k.kkRed ifj.kkeksa dks rkfydk 1 esa çLrqr
fd;k x;k gSA

Zn(S
2
CNR

2
)

2
 dk lky&tsy v/;;u

'kq"d csathu esa Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV ds lky&tsy jlk;u dk v/;;u fd;k x;k
vkSj bls fuEu lehdj.k }kjk of.kZr fd;k tk ldrk gS&

2 2 2 2Zn(S CNR ) H S ZnS 

tgk¡ n i i nR Me,Et, Pr, Pr, Bu, Bu

'kq"d csathu ds foy;u esa Zn(II) Mkb,fFky MkÃ Fkk;¨ dkckZesV ¼1.8 xzke] 4.97 feyh e¨y½ dk ?k¨y
rS;kj fd;k x;kA vfØ; okrkoj.k cukus ds fy, 'kq"d ukbVª̈ tu xSl çokfgr dh xÃA H

2
S xSl dh  25–

30º C ij 2–3 ?kaVs ds fy, Zn(II) Mkb,fFky MkÃ Fkk;¨ dkckZesV ds csathu foy;u esa vfHkfØ;k djk;h
x;hA lqfuf’pr djus ds fy, çfØ;k iw.kZ g¨us rd feJ.k d¨ 25–30º C ij 4 ?kaVs ds fy, vkSj feyk;k
x;kA bl çdkj çkIr 'osr æO; d¨ ,Yd¨Dlh Quy ds ek/;e ls Nku fy;k x;k] 'kq"d csathu ls /k¨;k x;k
vkSj de ncko esa ;©fxd ls foyk;d ds vo’ks"k ä d¨ lkQ+ fd;k x;kA

Hk©frd eki

ekud fof/k; ä 20 }kjk Dy¨jhu] lYQj] ftad dk vkdyu fd;k x;kA bUÝkjsM LisDVªk d¨ oSfj;u 3100

FT–IR LisDVª̈ Q¨V¨ehVj ij 4000–200 cm–1 dh jsat esa fjd‚MZ fd;k x;kA 1HNMR LisDVªk d¨ vkarfjd
ekud ds :i esa TMS dk mi;¨x djds 75.45 esxkgVZ~t ij lapkfyr czwdj DRX–300 LisDVª̈ ehVj ij
DMSO d

6
 esa dejs ds rkieku ij fjd‚MZ fd;k x;kA vk.kfod Hkkj JMS–T100LC, Accu TOF (DART–

MS) }kjk fu/kkZfjr fd;k x;kA rRo fo’ys"k.k d¨yeSu CHN fo’ys"kd }kjk çkIr fd;k x;kA ifdZu ,Yej
midj.k dk mi;¨x djds Vhth, d¨ 50 fMxzh lsfYl;l@feuV dh ghfVax nj ij çkIr  fd;k x;k]
Mk;eaM Vhth@MhVh, vkSj ,DlvkjMh v/;;u czqdj ,,Dl,l Mh8 ,Mokal fMÝSDV¨ehVj ij –170 fMxzh
lsfYl;l ls +450 fMxzh lsfYl;l ds rkieku jsat ij fd, x,A SEM Nfo; ä d¨ JEOL Model JSM

& 6390LV ds lkFk 5 × ls 300, 000 × ¼mPp vkSj fuEu oSD;we e¨M n¨u ä esa½ ds vko/kZu ij fjd‚MZ fd;k
x;kA

ifj.kke vkSj ppkZ

Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV d‚EIysDl dk fooj.k

Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV lQ+sn jax ds B¨l inkFkZ gSa] t¨ lkekU; dkcZfud ¼csathu]
MkbDy¨j¨esFksu] ,lhV¨u] Dy¨j¨Q‚eZ vkfn½ vkSj leUo; ¼DMSO, DMF, ikbjhMhu] THF vkfn½ foyk;d ä
esa ?kqyu’khy gSaA ;s d‚EIysDl gkbxz¨Ld¨fid çÑfr dk gS vkSj dejs ds rkieku ij /kheh xfr ls fo?kfVr
g¨rs gSaA bUgsa de rkieku ij fuf"Ø; vkSj 'kq"d okrkoj.k esa laxzghr fd;k tk ldrk gSA vk.kfod Hkkj
ekiu  bu lHkh d‚EIysDl dh e¨u¨esfjd çÑfr d¨ n’kkZrk gSA rRo fo’ys"k.k ¼C, H, N, S vkSj Zn½ dk
MsVk lacaf/kr ;©fxd ä ds izLrkfor LV¨bd¨esVªh ds vuqlkj gS vkSj rkfydk 1 esa la{ksfir gSA



f'k[kk fo'odekZ] lky tsy izfØ;k ds ek/;e ls ZnS uSuksd.kksa dk la'ys"k.k ,oa vfHky{k.k

iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k, ISSN : 1549-523-X, o"kZ% 23, vad 2, vizSy&twu 2025 33

Table 1: Zn(II) MkÃ Fkk;¨ dkckZesV ds fy;s Hk©frd MkVk

 
Complex 

Yield 
(%) 

M.p. 
(º C) 

Nature 
Elemental Analysis (%) 

 C 
(calc) 

H 
(calc) 

N 
(calc) 

S 
(calc) 

Zn 
(calc) 

1 Zn(S2CNMe2)2 80 178-181 
White 

powder 
23.53 

(23.56) 
3.76 

(4.22) 
8.71 

(8.88) 
41.89 

(41.94) 
21.34 

(21.39) 

2 Zn(S2CNEt2)2 77 248-257 
White 

powder 
33.17 

(33.18) 
5.34 

(5.09) 
7.42 

(7.66) 
35.12 

(35.44) 
17.99 

(18.07) 

3 Zn(S2CNnPr2)2 86 133-139 
White 

powder 
39.87 

(40.22) 
6.51 

(5.72) 
6.46 

(6.08) 
30.67 

(30.68) 
15.55 

(15.64) 

4 Zn(S2CN1Pr2)2 84 
138 

(decom) 
White 

powder 
38.77 

(40.02) 
6.51 

(6.31) 
6.46 

(6.66) 
30.35 

(30.39) 
15.39 

(15.47) 

5 Zn(S2CNnBu2)2 75 102-108 
White 

powder 
45.13 

(45.55) 
7.41 

(6.62) 
5.72 

(6.16) 
26.95 

(27.05) 
13.77 

(13.79) 
 bUÝkjsM LisDVª¨Ldksih

1470 cm–1 ds ikl etcwr vo'kks"k.k MkbFkk;ksdkckZesV fyxSaM ds (C N)   LVªsfpax ls tqM+s gq,

gSaA pw¡fd os 1250-1350 cm–1 dh (C N)   LVªsfpax vko`fÙk vkSj 1640-1690 cm dh (C N) 

LVªsfpax vko`fÙk ds chp gSa] blfy, bUgsa egRoiw.kZ Mcy&ckWUM dSjsDVj22 ;qDr ekuk tk ldrk gSA 950-

1050 cm–1, 1035-1025 cm–1 ds chp vo'kks"k.k (S C)   vkSj (C S)   LVªsfpax okbczs'ku23-26 dks

crk;k x;k gSA (C H)   vo'kks"k.k Hkh rkfydk esa 'kkfey gSa] vkSj 2800-100 lseh–1 dh lhek esa fLFkr

gSaA 430-495 lseh–1 ij de rhozrk dk cSaM Zn-S LVªsfpax okbcsz'ku27 ds dkj.k gSA lHkh rF;ksa dks ,d
lkFk j[krs gq,] ge ;g fu"d"kZ fudky ldrs gSa fd MkbZFkk;ksdkckZesV bu ifjljksa esa eksukscsfld
fcMsaVsV fyxSaM ds :i esa O;ogkj djrk gSA

rkfydk 2: Zn(II) MkbZ Fkk;ks dkckZesV ds fy;s bUÝkjsM MkVk

 Complex υ(S-C) υ(C-N) υ(C-H) υ (Zn-S) 

 Zn(S2CNMe2)2 962s 1506s 2922w 430 

 Zn(S2CNEt2)2 985m 1487s 2970m, 2927m 445 

 Zn(S2CNnPr2)2 967m 1475s 2960m, 2928w, 2871w 470 

 Zn(S2CNiPr2)2 1018s, 955m 1479s 2972s, 2928m 495 

 Zn(S2CNnBu2)2 970m 1499s, 1466s 2959s, 2870w 491 
     

1H NMR LisDVª¨esVªh

lHkh d‚EIysDl ds fy, foyk;d ds :i esa M~;wVsjsVsM VªkbDy¨j¨esFksu ¼CDCl
3
½ dk mi;¨x fd;k x;k

FkkA 
2

i
2 r 2Zn(S CN P )  ds ç¨V‚u vuqukn ds fy,] esFkhu ds fy, flXuy dk irk ugha yxk;k tk ldrk gSA

;g C–N c‚UM ds pkj ä vksj vkbl¨ç¨fiy lewg ds rst+ ?kweus ds dkj.k g¨ ldrk gSA
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Table : Zn(II) MkÃ Fkk;¨ dkckZesV ds fy;s 1H NMR dsfedy f’k¶V (ppm) MkVk

Complex Hα 1H
  Hβ Hγ Hδ HOH 

Zn(S2CNMe2)2 3.44s - - - - - 

Zn(S2CNEt2)2 3.85q - 1.29t - - - 

Zn(S2CNnPr2)2 3.74t - 1.77m 0.93t - - 

Zn(S2CNiPr2)2 n.d. - 1.48b -   

Zn(S2CNnBu2)2 3.77t - 2.91m 1.37m 0.95t - 

ekl LisDVª¨esVªh

lkekU; lw= [Zn(S
2
CNR

2
)

2
]+ ds vk;u yxHkx lHkh LisDVªk esa lcls çpqj ek=k esa ik, tkrs gSaA

vkbl¨V¨i ihd dh mifLFkfr ;g n’kkZrh gS fd bu vk;u ä esa ftad ijek.kq g¨rs gSaA ;s vk;u laHkor% n¨

Zn S  c‚UM esa ls ,d ds foHkktu vkSj mlds ckn ,d MkbFkk;¨dkckZesV fyxSaM vk;u ds {kj.k ls curs
gSaA bldk rkRi;Z gS fd fyxSaM esa ls ,d d¨ vklkuh ls gVk;k tk ldrk gSA ,d vU; çdkj dk vk;u
ftldk lkekU; lw= [SCNR

2
]+ gS ] dqN LisDVªk esa ik;k tkus okyk okyk 4–80% dh lkis{k çpqjrk n’kkZrk

gSA bu vk;u ä dh mifLFkfr MkbFkk;¨dkckZesV ds Å"eh; vi?kVu ds dkj.k g¨ ldrh gSA d‚EIysDl
Zn[S

2
CN(C

2
H

5
)

2
]2+ ds vU; çeq[k va’k rkfydk 4 esa fn, x, gSaA

Table 4: Zn(II) MkÃ Fkk;¨ dkckZesV ds fy;s ekl LisDVªy MkVk

Complex [Zn(S2CNR2)2]
+ [SCNR2]

+ 

Zn(S2CNMe2)2 305 88 

Zn(S2CNEt2)2 361 116 

Zn(S2CNnPr2)2 418 144 

Zn(S2CNiPr2)2 418 143 

Zn(S2CNnBu2)2 474 171 

ZnS uSu¨lYQkbM dk vfHky{k.k

lHkh lky&tsy mRikn 'osr jax ds B¨l g¨rs gSa] t¨ dkcZfud vkSj leUo;dkjh foyk;d¨a esa
v?kqyu’khy g¨rs gSaA os dsoy lkaæ HCl esa ?kqyu’khy g¨rs gSaA ;s ;©fxd çÑfr esa gkbxz̈ Ld¨fid g¨rs gSa vkSj
dejs ds rkieku ij /kheh xfr ls vi?kVu djrs gSaA vk.kfod Hkkj eki bu lHkh ;©fxd¨a dh e¨u¨esfjd
çÑfr d¨ n’kkZrk gSA rRo fo’ys"k.k ¼S vkSj Zn½ MsVk lacaf/kr ;©fxd ä ds fy, çLrkfor LV¨bd¨esVªh ds
vuqlkj gSA
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IR LisDVªk

ZnS ds IR LisDVªk esa 350, 615 cm–1 ij fof’k"V cSaM gS t¨ ZnS dh lajpuk dh iqf"V djrk gSA 3336

cm–1 ij f’k[kj ftad ds lkFk lefUor ty v.kq dh mifLFkfr d¨ bafxr djrk gSA

TGA

leUo; esa ty dh Hkkxhnkjh lqfuf’pr djus ds fy, 0–500º C ls ZnS.H
2
O ds fy, FkeksZxzke fjd‚MZ

fd, x, gSaA ZS.H
2
O çdkj ds lHkh lky&tsy mRikn vi?kVu fn[kkrs gSaA 214º C ij 13.8% dk otu

de g¨uk lefUor ty v.kq ds foy¨iu ls esy [kkrk gSA ty dh mifLFkfr IR LisDVªy MsVk }kjk Hkh lefFkZr
gSA 500–800º C ds chp otu de g¨uk ZnS ds ZnO esa vkWDlhdj.k ds vuq:i g¨uk pkfg,A

ot
u 

(m
g)

rkieku (ºC)

fp= 1 : ZnS dk TGA

DART MS

ftad uSu¨lYQkbM ds fy, DART MS LisDVªe ;©fxd ds vk.kfod Hkkj dh iqf"V djrk gSA DART

MS LisDVªe esa m/z = 97.0 ij vk.kfod vk;u f’k[kj e¨u¨ej ds :i esa blds vfLrRo dh iqf"V djrk gSA

XRD vkSj SEM v/;;u

ft+ad uSu¨lYQ+kbM dh vkÑfr foKku dk v/;;u XRD vkSj SEM }kjk fd;k x;kA ;©fxd XRD

ds ek/;e ls fn[kk, x, vfØLVy B¨l gSaA d.k¨a dk vkSlr O;kl 12 uSu¨ehVj gSA gkyk¡fd SEM Nfo;k¡
bu d.k ä ds fy, cM+s vkdkj d¨ n’kkZrh gSaA cM+s vkdkj d¨ varj&vk.kfod gkbMª¨tu c‚fUMax }kjk le>k;k
tk ldrk gS] ftlds ifj.kkeLo:i cM+s d.k vkdkj ds lac) v.kq curs gSaA

fp= 2 : ZnS dk ikmMj XRD
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fp= 3 : ZnS dk SEM vkÑfr

fu"d"kZ

orZeku v/;;u Z(S
2
CNR

2
)

2
 çdkj ds d‚EIysDl dh ,d J̀a[kyk dk o.kZu djrk gS] gkyk¡fd bu

d‚EIysDl esa fyxSaM ds f}narq O;ogkj dh iqf"V IR LisDVªk }kjk dh xÃ gSA rRo fo’ys"k.k ¼C, H, N, S, Cl

vkSj Zn½ MsVk lacaf/kr d‚EIysDl ds fy, çLrkfor LV¨bd¨esVªh ds vuqlkj ik, x, gSaA ekl LisDVª¨esVªh
d‚EIysDl dh e¨u¨esfjd çÑfr d¨ Li"V djrh gSA LisDVªy MsVk Zn(II) ds pkj ä vksj VsVªkgsMªy T;kfefr d¨
bafxr djrk gSA dsaæh; /kkrq ftad (II) leUo; la[;k 4 çkIr djrk gqvk çrhr g¨rk gSA

tgk¡ R = Me, Et, nPr, iP
r
, iBu, nBu

fp= 4 : Zn(II) MkÃ ,fYdy MkÃ Fkk;¨ dkckZesV dh lajpuk

ftad (II) d‚EIysDl ds csathu ?k¨y esa 'kq"d H
2
S xSl d¨ xqtkjus ls çkIr Fkk;¨ lky&tsy mRikn çkIr

lYQkbM dkcZfud vkSj leUo; foyk;d esa v?kqyu’khy g¨rs gSa] ysfdu lkaæ HCl esa ?kqyu’khy g¨rs gSaA rRo
fo’ys"k.k] vk.kfod Hkkj eki vkSj DART ekl LisDVªk lYQkbM dh e¨u¨esfjd çÑfr d¨ Li"V djrs gSaA
ftad lYQkbM ds uSu¨esfVªd d.k ä dh iqf"V SEM vkSj PXRD rduhd¨a }kjk dh x;hA

vkHkkj

ys[kd SAIF CDRI, STIC d¨phu] BHU, okjk.klh ¼Hkkjr½ vkSj jlk;u foKku foHkkx] DDU

x¨j[kiqj fo’ofo|ky; d¨ vko’;d o.kZØeh; vkSj fo’ys"k.kkRed lqfo/kk,¡ çnku djus ds fy, /kU;okn nsrh
gSaA



f'k[kk fo'odekZ] lky tsy izfØ;k ds ek/;e ls ZnS uSuksd.kksa dk la'ys"k.k ,oa vfHky{k.k
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'k¨/k i= esa ç;qDr vaxzsth 'kCn¨a dh lekukFkhZ fgUnh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fgUnh 'kCnkoyh 
Antioxidant izfrvkWDlhdkjd 
Characterization vfHky{k.k 
Diffraction foorZu 
Lubricant Lusgd 
Optoelectronics izdk'k bysDVªkWfudh 
Spectral analysis o.kZØeh; fo’ys"k.k 
Synthesis la'ys"k.k 
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lkjka’k

;g 'k¨/k i= jSf[kdr% xq.ku[kafMr f}?kkr ç¨xzkeu leL;k rFkk jSf[kd fHkUukRed ç¨xzkeu leL;k d¨
vkO;wg çfry¨e fof/k (Matrix inversion method) }kjk gy djus dk çLrko djrk gSA Hkkouk JhokLro ,oa
vU; }kjk bl fof/k dk mi;¨x cgq&mÌs’kh; jSf[kd ç¨xzkeu leL;kvksa (Multi-objective linear programming

problems) dk gy Kkr djus ds fy, fd;k x;k gSA bl fof/k esa flEiysDl lkj.kh d¨ cukus dh vko’;drk
ugha gSA bl fof/k }kjk b"Vre gy Kkr djus esa x.kuh; le; de yxrk gSA gekjs nkos dh iqf"V ds fy,
var esa fofHkUu ǹ"VkUrh; mnkgj.k Hkh fn, x, gSA

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.

eq[; 'kCn% jSf[kdr% xq.ku[kafMr f}?kkr ç¨xzkeu leL;k] vkO;wg çfry¨e fof/k] cgq&mÌs’kh; jSf[kd ç¨xzkeu
leL;k] jSf[kd fHkUukRed ç¨xzkeu leL;k] b"Vre gy

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

izLrkouk

f}?kkr ç¨xzkeu leL;k,a vjSf[kd ç¨xzkeu leL;kvksa dh ,d e©fyd Js.kh dk çfrfuf/kRo djrh gSa] t¨
flXuy ,oa best ç¨lsflax] U;wure oxZ lfUudVu (Least square approximation), foÙkh; i¨VZQ‚fyvks ds
b"Vreu vkfn {ks= ä esa O;kid :i ls ykxw g¨rh gSA fiNys dqN o"kks± esa f}?kkr iz¨xzkeu leL;kvksa d¨ gy
djus dh dqN fof/k;k¡ çLrkfor dh xÃ gSA ;g 'k¨/k i= jSf[kdr% xq.ku[kafMr f}?kkr ç¨xzkeu leL;kvksa d¨
gy djus ds fy, ,d u, x.kuh; mixeu (Computational approach), vkO;wg çfry¨e fof/k d¨ çLrkfor
djrk gSA vkO;wg çfry¨e fof/k loZçFke cgq&mÌs’kh; jSf[kd ç¨xzkeu leL;kvksa dk b"Vre gy Kkr djus
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ds fy, Hkkouk JhokLro ,oa vU; [5] us çLrkfor dh FkhA jSf[kdr% xq.ku[kafMr f}?kkr ç¨xzkeu leL;k,a]
vjSf[kd ç¨xzkeu leL;kvksa dk ,d fo’ks"k milewg cukrh gS] t¨ ,d ,sls mÌs’; Qyu d¨ b"Vre djus ij
/;ku dsafær djrs gSa ftlesa jSf[kdr% xq.ku[kafMr f}?kkr lajpuk g¨rh gS rFkk t¨ jSf[kd lehdj.k¨a
¼vFkok@vkSj½ vlfedkvksa ds lkFk ifjHkkf"kr g¨rh gSA çLrkfor fof/k ikjaifjd flEIysDl fof/k dh rqyuk esa
x.kuh; :i ls vf/kd dq’ky ,oa vo/kkj.kkRed :i ls ljy fodYi çnku djrh gSA bl çdkj dh
leL;kvksa d¨ gy djus ds fy, lkfgR; esa cgqr lkjh fof/k;ka çLrkfor dh xÃ gSA Ýsad ,oa vU; [1] us
f}?kkr ç¨xzkeu leL;kvksa d¨ gy djus ds fy, ,Yx¨fjFe çLrkfor dhA iafM;u ,oa vU; [2] us jSf[kdr%
xq.ku[kafMr mÌs’; Qyu j[kus okyh f}?kkr ç¨xzkeu leL;kvksa ds fy, ,d uohu fof/k fodflr dhA tSu
,oa vU; [3–4] us Øe’k% x‚l foy¨iu çfof/k rFkk la’k¨f/kr Qwfj,j foy¨iu izfof/k dk mi;¨x djrs gq,
f}?kkr ç¨xzkeu leL;k d¨ gy fd;kA

dkuZsl ,oa vU; [6] us jSf[kd fHkUukRed Qyud ä ds lkFk ç¨xzkeu ij dk;Z fd;kA mUg äus fdlh jSf[kd
fHkUukRed ç¨xzkeu leL;k d¨ n¨ jSf[kd ç¨xzkeu leL;kvksa ls çfrLFkkfir fd;k t¨ dsoy Qyud ,oa ,d
O;oj¨/k ds fpUg esa ,d nwljs ls fHkUu g¨rs gSaA dkafrLo:i [7] us jSf[kd fHkUukRed iz̈ xzkeu leL;k d¨ gy
djus ds fy, ,d fof/k çLrkfor dh] ftlesa mÌs’; Qyu ds gj xq.kkad ä d¨ [k¨tus ds fy, ,d uÃ iafDr
cukÃ tkrh gS vkSj bl iafDr dk mi;¨x ços’kh pj dk p;u djus ds fy, fd;k tkrk gSA bl fof/k esa
vixkeh pj rFkk dhyd vo;o dk p;u flEIysDl fof/k ds leku gh gSA bl fof/k esa ;g Hkh ekuk tkrk
gS fd lHkh laHko gy ä ds fy, gj lnSo /kukRed gSA dkykUrj esa tSu ,oa vU; [9, 10, 11] us x‚l foy¨iu
çkfof/k rFkk la’k¨f/kr Qwfj,j foy¨iu çkfof/k dh lgk;rk ls fHkUukRed ç¨xzkeu leL;k dk gy çkIr fd;k
t¨fd vU; ikjaifjd fof/k; ä ls çkIr g¨us okys gy ds lkeku gh çkIr gqvkA tSu ,oa vU; [8] us le?kkr
O;oj¨/k j[kus okyh fHkUukRed ç¨xzkeu leL;k d¨ gy djus ds fy, ,Yx¨fjFe fodflr dhA

jSf[kdr% xq.ku[kafMr f}?kkr izksxzkeu leL;k

jSf[kdr% xq.ku[kafMr f}?kkr ç¨xzkeu leL;k] f}?kkr ç¨xzkeu leL;k dk ,d fo’ks"k :i gS t¨ ikjaifjd
f}?kkr ç¨xzkeu fun’kZ ls fHkUu gS D; äfd ;g mÌs’; Qyu d¨ fo’kq) :i ls f}?kkr Qyu ds ctk; n¨
jSf[kd Qyu ä ds xq.ku ds :i esa vfHkO;Dr djrk gSA ;g la’k¨/ku] fopkjkFkZ leL;k dh xf.krh; lajpuk
d¨ ljy cukrk gS] x.kuh; n{krk d¨ c<krk gS vkSj vf/kd çHkkoh b"Vreu djrk gSA bl çdkj mÌs’; Qyu
d¨ iquxZfBr dj] fofHkUu vuqç;¨x ä esa tfVy b"Vre leL;kvksa d¨ gy djus ds fy, jSf[kdr% xq.ku[kafMr
f}?kkr ç¨xzkeu leL;k ,d lqO;ofLFkr ǹf"Vd¨.k çnku djrh gSA

fopkjkFkZ ekud leL;k

;gk¡ ge ,d ,slh f}?kkr ç¨xzkeu leL;k ij fopkj djrs gSa ftlesa mÌs’; Qyu n¨ jSf[kd Qyu ä ds
xq.kuQy ds :i esa fuEu :i esa fn;k gksA

vf/kdre dhft;s

1 1 2 2 1 2Z (a x a )(a x a ) Z Z     ¼ekuk½

O;ojks/k Ax b

,oa x 0
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jSf[kd fHkUukRed izksxzkeu leL;k

fHkUukRed ç¨xzkeu rsth ls o/kZeku ,d vk/kqfud ,oa O;kogkfjd fo"k; gSA bldk mi;¨x lapkj
ç.kkyh] lSU; foKku] çca/ku] m|¨x vkSj mRiknu vkfn esa mRiUu g¨us okyh fofHkUu leL;kvksa ds lek/kku
esa fd;k tkrk gSA ;Fkk vFkZ’kkL= esa] fHkUukRed ç¨xzkeu ml leL;k d¨ gy djus esa mi;¨xh g¨rh gS] ftlesa
fofHkUu vkfFkZd xfrfof/k;k¡ vius ewY; ä ds Lrj ds vuqikr esa fuf’pr lalk/ku ä dk mi;¨x djrh gSA bls
vfrijoyf;d b"Vreu leL;k Hkh dgk tkrk gSA

fopkjkFkZ ekud leL;k

jSf[kd fHkUukRed leL;k dk xf.krh; :i fuEu gS&

vf/kdre dhft;s

c 'x
Z

C'x

 




O;ojks/k Ax( , , )b  

,oa x 0

fHkUukRed ç¨xzkeu leL;k ds O;oj¨/k¨a esa fo|eku ( , , )    esa ls ,d le; esa dsoy ,d gh fpUg g¨

ldrk gSA x,c  o C; n 1  LrEHk lfn’k gSA A, m n  Øe dk lfØ;rk vkO;wg gSA  b, m 1  Øe dk LrEHk

lfn’k gSA

vkO;wg izfrykse fof/k

pj.k 1 & loZçFke nh xÃ jSf[kdr% xq.ku[kafMr mÌs’; Qyu j[kus okyh f}?kkr ç¨xzkeu leL;k d¨
n¨ jSf[kd ç¨xzkeu leL;kvksa ds :i esa O;Dr djrs gSA

pj.k 2 & mij¨Dr pj.k 1 esa çkIr lHkh jSf[kd ç¨xzkeu leL;kvksa esa O;oj¨/k¨a ds :i esa mifLFkr
vlfedkvksa d¨ lehdj.k ekurs gq, lehdj.k fudk; d¨ Ax=b ds :i esa O;Dr djrs gSaA

pj.k 3 & vc fu.kkZ;d pj ä ds xq.kkad ä ls ,d vkO;wg A cukrs gSA

pj.k 4 & bl vkO;wg ds lkjf.kd ds eku dh tkap djrs gSA ;fn ;g v’kwU; çkIr g¨rk gS r¨ leL;k
dk gy laHko gS vU;Fkk ughaA

pj.k 5 & vkO;wg A ls çfry¨e vkO;wg A–1 Kkr djrs gSA

pj.k 6 & fu.kkZ;d pj ä ds ewY; ä d¨ lehdj.k X=A–1B dh lgk;rk ls Kkr djrs gSA

pj.k 7 & bu fu.kkZ;d pj ä ds eku ä d¨ n¨u ä mÌs’; Qyu ä esa çfrLFkkfir djrs gS rFkk Z
1
 o Z

2
 dk

eku Kkr djrs gSaA

pj.k 8 & Z
1
 o Z

2
 ds eku ä d¨ xq.kk dj fopkjkFkZ leL;k ds mÌs’; Qyu dk eku Kkr djrs gSaA
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n`"VkUrh; mnkgj.k

jSf[kdr% xq.ku[kafMr f}?kkr izksxzkeu leL;k

vf/kdre dhft;s

1 2 1 2Z (3x 2x )(x 3x )  

O;ojks/k 1 2x x 4 

1 2x x 2 

rFkk 1 2x , x 0

mijksDr jSf[kdr% xq.ku[kafMr mís'; f}o?kkr izksxzkeu leL;k ls fuEu nks jSf[kd izksxzkeu leL;k,¡
izkIr gksrh gS&

(I) vf/kdre dhft;s

1 2 1Z (3x 2x ) Z    ¼ekuk½

O;ojks/k 1 2x x 4 

1 2x x 2 

rFkk 1 2x , x 0

(II) vf/kdre dhft;s

1 2 2Z (x 3x ) Z    ¼ekuk½

O;ojks/k 1 2x x 4 

1 2x x 2 

rFkk 1 2x , x 0

leL;k (I) esa vko';drkuqlkj U;wurkiwjd pjksa dk lekos'k djus ij leL;k fuEu :i ysrh gS&

vf/kdre dhft;s

1 1 2 1 2Z 3x 2x 0S 0S   

O;ojks/k 1 2 1 2x x S 0S 4   

1 2 1 2x x 0S S 2   

rFkk 1 2 1 2x , x ,S ,S 0

leL;k (II) esa vko';drkuqlkj U;wurkiwjd pjksa dk lekos'k djus ij leL;k fuEu :i ysrh gS&
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vf/kdre dhft;s

2 1 2 1 2Z x 3x 0S 0S   

O;ojks/k 1 2 1 2x x S 0S 4   

1 2 1 2x x 0S S 2   

rFkk 1 2 1 2x , x ,S ,S 0

leL;k (I) o leL;k (II) ls vkO;wg 
1 1

A
1 1

 
   

, 
1

2

x
X

x

 
  
 

 rFkk 
4

b
2

 
  
 

pwafd 
1 1

1 1 2 0
1 1

     
  vr% 1A  dk vfLrRo gSA

vkO;wg A dk izfrykse 
1 1 11

A
1 12

   
   

11

2

x 1 1 41
X A B

x 1 1 22
       

            
1 2

3
x 3,x 1

1

 
   

 

vr% 1 1 2Z 3x 2x 3(3) 2(1) 11      o 2 1 2Z x 3x (3) 3(1) 6    

mijksDr leL;k dk b"Vre gy 1x 3 , 2x 1  ,oa 1 2Z Z Z (11)(6) 66  

jSf[kd fHkUukRed izksxzkeu leL;k

fuEure dhft;s

1 2

1

6x 5x
Z

2x 7

 




O;ojks/k 1 2x 2x 3 

1 23x 2x 6 

rFkk 1 2x , x 0

mijksDr jSf[kd fHkUukRed izksxzkeu leL;k ls fuEu nks jSf[kd izksxzkeu leL;k,¡ izkIr gksrh gS&

(I) fuEure dhft;s

1 2Z 6x 5x  

O;ojks/k 1 2x 2x 3 

1 23x 2x 6 

rFkk 1 2x , x 0
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;gk¡ mís'; Qyu fuEurehdj.k dk fn;k gqvk gS vr% loZizFke bls vf/kdrehdj.k esa ifjofrZr djrs
gSA ;Fkk vf/kdre dhft,

1 2 1Z 6x 5x Z    ¼ekuk½

(II) vf/kdre dhft;s

1 2Z 2x 7 Z    ¼ekuk½

O;ojks/k 1 2x 2x 3 

1 23x 2x 6 

rFkk 1 2x , x 0

leL;k (I) esa vko';drkuqlkj U;wurkiwjd pjksa dk lekos'k djus ij leL;k fuEu :i ysrh gS&

vf/kdre dhft;s

1 1 2 1 2Z 6x 5x 0S 0S   

O;ojks/k 1 2 1 2x 2x S 0S 3   

1 2 1 23x 2x 0S S 6   

rFkk 1 2 1 2x , x ,S ,S 0

leL;k (II) esa vko';drkuqlkj U;wurkiwjd pjksa dk lekos'k djus ij leL;k fuEu :i ysrh gS&

vf/kdre dhft;s

2 1 1 2Z 2x 7 0S 0S   

O;ojks/k 1 2 1 2x 2x S 0S 3   

1 2 1 23x 2x 0S S 6   

rFkk 1 2 1 2x , x ,S ,S 0

leL;k (I) o leL;k (II) ls vkO;wg 
1 2

A
3 2

 
  
 

, 
1

2

x
X

x

 
  
 

 rFkk 
3

b
6

 
  
 

pwafd 
1 2

2 6 4 0
3 2

      vr% 1A  dk vfLrRo gSA

vkO;wg A dk izfrykse 
1 2 21

A
3 14

  
   
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11

2

x 2 2 31
X A B

x 3 1 64
      

            
1 2

3
3 32 x ,x

3 2 4

4

 
 

   
 
  

vr% 1 1 2

3 3 51
Z 6x 5x 6 5

2 4 4
          
   

 o 2 1

3
Z 2x 7 2 7 10

2
      
 

mijksDr leL;k dk b"Vre gy 1

3
x

2
 , 2

3
x

4
  ,oa fuEure 

1

2

z 51
Z

z 40
  

fu"d"kZ

Hkkouk JhokLro ,oa vU; }kjk çLrkfor vkO;wg çfry¨e fof/k] ikjaifjd flEIysDl fof/k ls csgrj gS
D; äfd blesa de iqujko`fÙk; ä esa gh b"Vre gy d¨ çkIr fd;k tk ldrk gSA bl fof/k ls vU; fof/k; ä dh
rqyuk esa de le; esa gh b"Vre gy d¨ çkIr fd;k tk ldrk gSA bl ,Yx¨fjFe ls çkIr ifj.kke d¨ x‚l
foy¨iu fof/k] la’k¨f/kr Qwfj,j foy¨iu fof/k] ikjaifjd flEiysDl fof/k rFkk vU; fof/k; ä ls çkIr ifj.kke ä
ls vklkuh ls lR;kfir fd;k tk ldrk gSA

fgr¨a dk Vdjko

ys[kd bl 'k¨/k i= ds çdk’ku ds lEcU/k esa fdlh Hkh çdkj ds fgr ä ds Vdjko dh ?k¨"k.kk ugha djrs
gSaA

'k¨/k i= esa ç;qDr vaxzsth 'kCn¨a dh lekukFkZd fgUnh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kkZuqØfer fgUnh 'kCnkoyh 

Computational approach x.kuh; mixeu 
Least square approximation U;wure oxZ lfUudVu 
Linearly factorized quadratic 
programming problem 

jSf[kdr% xq.ku[kafMr f}?kkr izksxzkeu leL;k 

Matrix inversion method vkO;wg izfrykse fof/k 
Multi-objective linear programming 
problem 

cgq&mís’kh; jSf[kd izksxzkeu leL;k 

Optimal solution b"Vre gy 
 lUnHkZ
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laLÑr dSls lh[ksa \

¼L=h izR;;½

How to Learn Sanskrit ?
(Stri Pratyaya)

vkÑfr Bkdqj1 ,oa ;ksxs'k 'kekZ 2

Aakriti Thakur1 and Yogesh Sharma2

1'kks/kPNk=k] laLÑr] n'kZu ,oa oSfnd v/;;u foHkkx] ouLFkyh fo|kihB] jktLFkku
2lg vkpk;Z] dykdks'k foHkkx] bfUnjk xk¡/kh jk"Vªh; dyk dsUnz] ubZ fnYyh

aakritithakur2@gmail.com, ycsharma2000@yahoo.co.in

https://doi.org/10.5281/zenodo.16967042

Hkk"kk esa O;kdj.k dh Hkwfedk 'kCn vkfn ds fo’ys"k.k ds }kjk 'kCnc¨/k vFkok vFkZc¨/k dh çfØ;k ds :i

esa g¨rh gSA O;kdj.k dh ;g Hkwfedk dHkh&dHkh Hkk"kk ds lEçs"k.kkRed foLrkj dh dkjd Hkh curh gSA Hkk"kk

dk lkeF;Z mlds 'kCnjRukdj ij fuHkZj djrk gSA tSlk 'kCn&lkxj oSlh gh vFkZ&xkEHkh;Z dh xgjkÃ] ijUrq

;gk¡ ,d rF; fo’ys"; gS fd 'kCn&Hk.Mkj ek= ls Hkk"kk dh çfØ;k iw.kZ ugha g¨ ldrh vkSj u gh vFkZ dk

foLrkjA blds fy, r¨ vko’;d gS] 'kCn ä ds ikjLifjd vUo;c¨/k dh çfØ;k] ftlls okD; dh lkFkZd

çfØ;k iw.kZ g¨rh gSA 'kCn ds vUo;kRed miØe esa 'kCn ä dh viuh&viuh Hkwfedk dk c¨/k ,oa ç;¨tuewyd

n`f"V dk g¨uk Hkh vko’;d gSA d©ulk 'kCn fdl ns’k vkSj le; ls lEc) gS\ mldk fdl vFkZ gsrq ç;¨x

fd;k tk jgk gSA og fdl O;fDr vFkok oLrq ls lEc) gS ,oa fdlds c¨/ku esa ml 'kCn fo’ks"k dk ç;¨x

fd;k tk jgk gSA bl çdkj mi;ZqDr 'kCn&f’kYi&fo/kku ,oa 'kCn&fofu;¨x dh çfØ;k ls okD;&fufeZfr iw.kZ

g¨rh gSA okD; esa 'kCn ds fofu;¨x dh çfØ;k gsrq 'kCn ds opu vkSj fyax dh vko’;drk g¨rh gSA bu n¨u ä

esa fyax dh Hkwfedk vR;Ur egRRoiw.kZ gSA d©u lk 'kCn fdl fyax esa gS] bl ckr ij vFkZc¨/k dk fu’p; g¨rk

gSA Hkk"kk ds O;ogkj esa vusd’k% ns[kk tkrk gS fd 'kCn ds fy³~x&vfu’p; dh fLFkfr esa vFkZ dk çdk;kZRed

ifj.kke Hkh nwf"kr g¨ tkrk gSA blfy, laLÑr O;kdj.k esa fyax&fofu’p; ds fy, vusd Lrj ä ij fopkj

fd;k x;k gSA buesa ls çR;; ä ds vk/kkj ij fd;k x;k fopkj lkFkZd ,oa ;qfDrlaxr çrhr g¨rk gSA

tSlk fd iwoZ ds ys[k ä esa O;kdj.k esa çR;; ä dh Hkwfedk ij fo’knrk ls foe’kZ fd;k x;k gS] ftlls Kkr

g¨rk gS fd Ñr vkSj rf)r çR;; u dsoy Hkk"kk dk fo’ys"k.k djrs gSa] vfirq ;s Hkk"kk dk foLrkj Hkh djrs

gSaA bu çR;; ä ds fo’ys"k.k ds }kjk ;g Hkh Kkr gqvk fd /kkrq ls t¨ çR;; yxrs gSa] os fØ;k] laKk] fo’ks"k.k

vkfn dh fufeZfr dj Ñr çR;; dgykrs gSaA vkSj bu çR;; ä ls cuus okys 'kCn ÑnUr dgykrs gSaA dqN

çR;; 'kCn ds lkFk yxdj laKk] loZuke] fo’ks"k.k] vkfn 'kCn ä dk fuekZ.k djrs gSa] t¨ rf)r dgykrs gSa

,oa buls cuus okys 'kCn rf)rkUr dgykrs gSaA mi;ZqDr n¨u¨a çR;; ä dh Hkwfedk fyax fu/kkZj.k esa Hkh g¨rh

gSA bu çR;; ä esa dqN çR;; ,sls g¨rs gSa] ftuls cuus okys 'kCn ;k r¨ iqfYyax g¨rs gSa ;k L=hfyax ;k

uiqaldfyaxA tSls /kkrq ds lkFk ^?k ~́’ vkSj ^fd’ çR;; ls cuus okys lHkh 'kCn iqfYyax g¨rs gSa &

Hkkjrh; Kku ijEijk / Indian Knowledge Tradition
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øम सं́ या ÿÂयय िवधान  

 

= 

शÊद िलङ्ग 

1.  रम ्+ घञ् रामः पिुÐलंग 
2.  पच ्+ घञ् पाकः पिुÐलंग 
3.  ÿ + धा + िक ÿिधः पिुÐलंग 
4.  उप + धा + िक उपिधः पिुÐलंग 

blh çdkj /kkrq ls ^fDRu~̂  çR;; yxus ij lHkh 'kCn L=hfyax g¨rs gSa &

øम सं́ या ÿÂयय िवधान  

 

= 

शÊद िलङ्ग 

1.  कृ + िĉन ् कृितः ľीिलंग 
2.  Öत ु+ िĉन ् Öतिुतः ľीिलंग 
3.  सम ्+ पद ्+ िĉन ् सÌपि°ः ľीिलंग 
4.  कॄ + िĉन ् कìिणª: ľीिलंग 

Bhd ,sls gh Hkko vFkZ esa /kkrq ds lkFk ^Dr^ çR;; yxus ls fufeZr 'kCn uiqaldfyax esa g¨rs gSa & gl~
$ Dr = gflre~

/kkrq ds lkFk ^Y;qV~^ çR;; yxus ls 'kCn dh fufeZfr uiqaldfyax esa g¨rh gS &

øम सं́ या ÿÂयय िवधान  

 

 

= 

शÊद िलङ्ग 

1.  हस ्+ Ðयट्ु हसनम ् नपुंसकिलंग 
2.  अद ्+ Ðयट्ु अदनम ् नपुंसकिलंग 
3.  िलख ्+ Ðयट्ु लेखनम ् नपुंसकिलंग 
4.  कृ + Ðयट्ु करणम् नपुंसकिलंग 
5.  चल् + Ðयट्ु चलनम ् नपुंसकिलंग 

rf)r çR;; ä ds vUrxZr Hkh t¨ 'kCn çk;’k% ^fofu¡^] ^bfu¡^ ,oa ^fXefu¡^ çR;; ds yxus ls curs gSa] os
lHkh 'kCn lkekU;r% iqfYyax g¨rs gSa &

øम सं́ या ÿÂयय िवधान  

 

= 

शÊद िलङ्ग 

1.  दÁड + इिनँ दÁडी पिुÐलंग 
2.  वाच ्+ िµमिनँ वाµµमी पिुÐलंग 
3.  यशस+् िविनँ यशÖवी पिुÐलंग 
4.  माया + िविनँ मायावी पिुÐलंग 

bl çdkj Ñr vkSj rf)r çR;; /kkrq vkSj 'kCn ä ls uohu 'kCn ä dh fufeZfr djrs gSaA lkFk gh]
dgha&dgha fy³~x&fu/kkZj.k esa Hkh viuh Hkwfedk dk fuokZg djrs gSaA blh çfØ;k d¨ vkxs c<+kus gsrq O;kdj.k
esa L=hçR;; ä dh O;oLFkk ns[kus d¨ feyrh gSA L=hçR;; iqfYyax vkfn 'kCn ä ls L=hfy³~x 'kCn ä ds fuekZ.k
esa Hkwfedk dk fuokZg djrs gSaA
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O;kdj.k ds xzUFk ä esa L=hçR;; ä dk Øe Ñr vkSj rf)r ds iwoZ esa fuf’pr gSA budk fo/kku çk;’k%
ÑnUr ,oa rf)rkUr 'kCn¨a ds lkFk fd;k tkrk gSA bldk dkj.k lEHkor% ;gh gS fd çR;; dk ç;¨x
lkekU;r% vFkZc¨/k dh çfØ;k esa lgk;d g¨rk gSA L=h&çR;;kUr 'kCn ä dk vFkZ Ñr ,oa rf)r çR;; ä ds
vFkZc¨/k ij fuHkZj djrk gSA lkFk gh] dqN L=hçR;; ä dk fo/kku dqN fuf’pr Ñr ,oa rf)r çR;; ä ls cuus
okys 'kCn ä ds lkFk fu/kkZfjr gSA og blfy, D; äfd L=hfyax ds fu/kkZj.k ,oa vFkkZoxe dh çfØ;k esa L=hçR;;
iqfYyax vkfn 'kCn ä ds lkFk yxdj gh L=hfyax 'kCn ä dk fu/kkZj.k djrs gSaA

L=h çR;; ä ds vUrxZr Vki~ ¼vk½] Mki~ ¼vk½] pki~ ¼vk½] ³hi~ ¼Ã½] ³h"k~ ¼Ã½] ³hu~ ¼Ã½] Å³~ ¼Å½] fr] "Q
vkfn ls L=hfyax 'kCn ä dh fufeZfr g¨rh gSA buls cuus okys 'kCn gSa &

øम सं́ या पुिÐलंग शÊद ľीÿÂयय  ľीÿÂययाÆत शÊद अथª  

1.  अजः  
 
 

टाप ्(आ) 

अजा बकरी 

2.  अĵः अĵा घोड़ी 

3.  बालः बाला लड़कì 

4.  मेधः मेधा बुिĦमती 

5.  गंगः गंगा नदी िवशेष 

6.  शपूªनखः शपूªणखा शपूª के समान नाखनू वाली  
7.  भवान्  

 
 

ङीप ्(ई) 
 

भवती आप (सवªनाम) 

8.  कुŁचरः कुŁचरी कुŁ दशे म¤ घमूने वाली ľी  

9.  दवेः दवेी दवेी 

10.  तŁणः तŁणी यवुित 
11.  गगªः गागê गगª गोý कì ľी  
12.  कुमारः कुमारी अिववािहत कÆया 
13.  याŀशः याŀशी जैसी  
14.  गगªः  

 
 
 

ङीष ्(ई) 
 

गाµयाªयणी गगª कì पýुी 
15.  नतªकः  नतªकì  नÂृय करने वाली 
16.  अनड्वहः अनड्वाही गाय 
17.  बĽः बĽी बहòत (ľीिलंग) 
18.  रािýः राýी रात  
19.  गोपः गोपी गायŌ को रखने वाली 
20.  भवः भवानी माता पावªती 
21.  Łþ: Łþाणी माता पावªती 
22.  चÆþमखुः चÆþमखुी चÆþमा के समान मखु वाली 
23.  अितकेशः अितकेशी बालŌ का अितøमण करने 

वाली 
24.  कुŁः  

ऊङ् (ऊ) 
कुłः कुŁजाित कì ľी  

25.  पंगःु पंगःू लँगड़ी 
26.  ĵसरुः ĵ®ःू सास 
27.  नरः  नारी ľी 
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26.  ĵसरुः ĵ®ःू सास 
27.  नरः  

ङीन ्(ई) 
नारी ľी 

28.  āाĺणः āĺाणी āाĺण ľी 
29.  शाङ्ªगरवः शाङ्ªगरवी शृंगŁ कì पýुी 
30.  यवुकः ित यवुितः यवुा ľी  

;fn çR;; ä dh Øexr çfØ;k ds vk/kkj ij L=hçR;;kUr 'kCn ä dk fo’ys"k.k fd;k tk, r¨
laLÑrdkO;] Lr¨= vkfn d¨ ljyrk ,oa lqxerk ls le>k tk ldrk gSA ;gk¡ rd dh ftu dfo;¨a vkSj
Lr¨=dkj ä d¨ buds O;qRiUu ç;¨x dk Kku g¨rk gS] os vn~Hkqr dkO; ,oa Lr¨= ä dh ltZuk djrs gSaA bl
izdkj ds çR;;kUr 'kCn&Kku ls dkO;ltZd ä d¨ vusd çdkj ds ykfyR;iw.kZ ,oa vkd"kZd NUn ä esa
dkO;ltZuk esa lgk;rk feyrh gS] ftlls eu¨xr ljl laosnukvksa dh jlkIykfor] ân;kfUor ,oa fpÙk¨Rd"kZd
'kSyh esa vfHkO;fDr dh tk ldrh gSA lkekU;r% L=hçR;;kUr 'kCn ä ds fofNfÙkiw.kZ ç;¨x nsoh ¼’kfDr½ ds
Lr¨= ä esa ifjyf{kr g¨rs gSaA vkpk;Z 'kadjfojfpr vusd Lr¨= ,sls gh gSa] ftuesa 'kfDr ds fy, peRdkjiw.kZ
'kCn ä ds ç;¨x çkIr g¨rs gSaA f’k[kfj.kh NUn esa vkuUnygjh dk i| æ"VO; gS &

uohukdZHkzktUef.kdudHkw"kkifjdjS

o`Zrk³~xh lkj³~xh#fpju;uk³~xhÑrf’kokA

rfMRihrk ihrkEcjyfyre¥~thjlqHkxk

 eeki.kkZ iw.kkZ fujof/klq[kSjLrq lqeq[kh AA

¼vkuUnygjh] 5½

vFkkZr~ uo¨fnr lw;Z ds ln’̀k nsnhI;eku ef.k vkSj Lo.kkZHkw"k.k ä ls ftuds v³~x vy³~Ñr gSaA e`xh ds
us= ä ds leku ftuds lqUnj us= gSa] ftUg¨aus f’ko d¨ ifr:i esa v³~xhÑr dj fy;k gSA fo|qr~ ds ln’̀k t¨
ihrçHkk gSa] t¨ ihrkEcj ls ,oa yfyre ~́thj d¨ /kkj.k djds lq’k¨fHkr g¨ jgh gSa] ,slh os fujof/k vkuUn ls
ifjiw.kZ Hkxorh vi.kkZ eq> ij çlUu g äA

mi;ZqDr i| esa vusd L=hçR;;kUr 'kCn ç;qDr gSa] ftuesa o`rk³~xh] lkj³~xh] lqeq[kh ,oa #fpju;uk³~xh
vkfn 'kCn ^³hi~^ ,oa ^³h"k~^ çR;;kUr gSaA bu n¨u ä çR;;¨a dk ^Ã^ 'ks"k jgrk gSA bl vk/kkj ij &

øम 

सं́ या 

पुिÐलंग शÊद   

 

 

+ 

ľी ÿÂयय   ľी ÿÂययÆत 

शÊद  

अथª  

1.  वतृाङ्ग ङीप ्(ई) वतृाङ्गी आभषूणŌ से अलंकृत अंगŌ 
वाली  

2.  सारङ्ग ङीप ्(ई) सारङ्गी मगृी 

3.  समुखु ङीष ्(ई) समुखुी सÆुदर मखु वाली  

4.  Łिचरनयनाङ्ग ङीष ्(ई) Łिचरनयनाङ्गी सÆुदर नयनŌ वाली  

o`rk³~xh] lkj³~xh ,oa lqeq[kh 'kCn fu"iUu g¨rs gSaA blh çdkj i| esa ç;qDr f’ko 'kCn esa Vki~ çR;;
ç;qDr gS &

f’ko $ Vki~ ¼vk½ ¾ f’kok ¼ikoZrh½
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blh çdkj ds vusd ç;¨x nsohdop ¼ekdZ.Ms; iqjk.k½ esa Hkh fn[krs gSa &

çFkea 'kSyiq=h p f}rh;a czãpkfj.khA

rr̀h;a pUæ?k.Vsfr dw"ek.Msfr prqFkZde~ AA

i ~́pea LdUnekrsfr "k"Ba dkR;k;uhfr pA

lIrea dkyjk=hfr egkx©jhfr pk"Vee~ AA

uoea flf)nk=h p uonqxkZ: çdhfrZrk: A
mDrkU;srkfu ukekfu czg~e.kSo egkReuk: AA

mi;ZqDr 'y¨d ä esa nsoh ds u© Lo:i ä dk o.kZu fd;k x;k gS] ftUgsa uonqxkZ dgk tkrk gSA uonqxkZ gsrq
ç;qDr lHkh 'kCn L=h&çR;;kUr gSa &

øम 

सं́ या 
पुिÐलंग शÊद ÿÂयय-िवधान ľीÿÂययाÆत शÊद अथª  

1. शैलपýु ङीप ्(ई) शैलपýुी पवªतराज (िहमालय) कì पýुी 

2. āĺचारी ङीप ्(ई) āĺचाåरणी āĺचयª का आचरण करने 
वाली  

3. चÆþघÁट टाप ्(आ) चÆþघÁटा मÖतक पर चÆþ को घÁटा के 
łप म¤ धारण करने वाली   

4. कूÕमाÁड टाप ्(आ) कूÕमाÁडा āĺाÁड को उÂपÆन करने वाली  

5. ÖकÆदमाता (ľीिलंग) - ÖकÆदमाता ÖकÆद (काितªकेय) कì माता 

6. काÂयायन ङीष ्(ई) काÂयायनी काÂयायन ऋिष सÌबिÆधनी 

7. कालराý ङीष ्(ई) कालरािý रािý के सामान वणª वाली 

8. महागौर ङीष ्(ई) महागौरी महान ्गौर वणª वाली 

9. िसिĦदात ृ ङीप ्(ई) िसिĦदाýी िसिĦ ÿदान करने वाली  

'kCn ä ds lkFk L=h&çR;; dk Kku bl ǹf"V ls Hkh vko’;d gS fd okD;&fuekZ.k esa ç;qDr g¨us okys 'kCn]

dkjd ,oa foHkfDr ds ç;¨x çR;;kUr ,oa fu"iUu 'kCn ä ds vk/kkj ij gh g¨rs gSaA fdlh Hkh çdkj ds lqcUr in ä

esa iqfYyax] L=hfyax vkSj uiqaldfyax 'kCn ä dh fu’p;kRed fLFkfr esa gh muds çFkek] f}rh;k] r̀rh;k] prqFkhZ]

i ~́peh] "k"Bh ,oa lIreh vkfn foHkfDr; ä ds :i curs gSa vkSj mlh vk/kkj ij vFkZ dk fu/kkZj.k g¨rk gSA

dHkh&dHkh çR;; ä ds Kku ds vHkko esa 'kCn ds fyax&vfu’p; dh fLFkfr cu tkrh gS vFkok feF;kKku dk

fu’p;kRed c¨/k g¨rk gS] ,slh fLFkfr esa Hkh çR;;kRed c¨/k ls gh lgh fyax dk Kku g¨rk gSA mnkgj.kkFkZ&

lk{kh] lekf/k] mikf/k] lfU/k] iwohZ bR;kfn 'kCn çFkeǹ"V~;k ,oa igyh ckj lquus esa L=hfyax ds çrhr g¨rs gSa] fdUrq

mi;ZqDr lHkh 'kCn iqfYyax ds vUrxZr ifjxf.kr g¨rs gSaA bldk eq[; dkj.k çR;;&fo/kku ,oa O;kdj.k’kkL=

dh ijEijk dk fofu;¨x gSA tSlk fd iwoZ esa crk;k tk pqdk gS fd lHkh ^fd^ çR;;kUr 'kCn lnSo iqfYyax esa

ifjxf.kr g¨rs gSaA bl vk/kkj ij &
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øम सं́ या ÿÂयय-िवधान शÊद 

1.  सम+् आङ्+ धा+ िक समािधः 

2.  उप+ आङ्+धा+िक उपािधः 

3.  सम ्+ धा+ िक सिÆधः 

mi;ZqDr 'kCn¨a esa ^fd^ çR;; dk ç;¨x g¨us ls iqfYyax dh çkfIr g¨rh gSA ogha lk{kh] iwohZ vkfn 'kCn¨a

esa ^bfu¡^ çR;; g¨us ls iqfYyax dh fLFkfr fuf’pr g¨rh gS] D; äfd ^f.kfu¡^ vkSj ^bfu¡̂  n¨u ä çR;; ä ls fu"iUu

'kCn lkekU;r% ,oa çFker% iqfYyax g¨rs gSaA ,slk blfy, D; äfd ^f.kfu¡^ vkSj ^bfu¡’] bu n¨u ä çR;; ä ls

fu"iUu 'kCn ä ds vUr esa ^bu~^ dk ç;¨x g¨rk gS vkSj tc okD; vkfn esa mldk ç;¨x lqcUr in ds :i esa

g¨rk gS r¨ ogk¡ ^u~^ dk y¨i vkSj iwoZ Loj dk nh?kZ g¨ tkrk gSA bl çfØ;k d¨ bl çdkj le>k tk ldrk

gS&

lg $ v{k $ bfu¡

l $ v{k $ bfu¡

l $ v{k $ bu~

l $ v{k~ $ bu~

lkf{ku~

lkf{ku~ $ lq¡   ¼çFkek foHkfDr ,dopu esa lqcUr in cukus okyk çR;;½

lkf{ku~ $ lq¡

lk{khu~ $ lq¡   ¼^lq¡^ çR;; ls iwoZ esa ^u~^ o.kZ ds iwoZ Loj d¨ nh?kZ g¨ tkrk gSA½

lk{khu~ $ l~   ¼^lq¡^ çR;; esa ̂l~^ gh 'ks"k cprk gSA pw¡fd ̂l~^ ,d o.kZ okyk çR;; gS] blfy, bls vìDr

dgrs gSa vkSj t¨ vi`Dr O;atu o.kZ ds ckn g¨rk gS] mldk y¨i g¨ tkrk gSA½

lk{khu~   ¼’kCn dh fl) voLFkk dh çfØ;k esa vkfn in ds vUr esa ^u~^ g¨ r¨ mldk y¨i g¨ tkrk

gSA ,slk O;kdj.k dk fu;e gSA½

lk{kh

mi;ZqDr çfØ;k ls ,slk 'kCn ¼lk{kh½ fu"iUu g¨rk gSA

blh vk/kkj ij ftrus Hkh ^bu~^ çR;;kUr 'kCn gSa] os lHkh ewyr% iqfYyax gh g¨rs gSaA tSls&
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øम सं́ या मूल शÊद (पुिÐलंग) ÿÂयय  अथª  

1.  मेधावी िविनँ धारणा शिĉ वाला 

2.  मायावी िविनँ माया वाला 

3.  पवूê  इिनँ पहले काम करने वाला 

4.  कृतपवूê इिनँ िजसने पहले कायª िकया है 

5.  इĶी इिनँ िजसने य² िकया है 

6.  वाµµमी िµमिनँ कुशल वĉा  

7.  यशÖवी िविनँ यश वाला 

8.  Ąीही इिनँ धान वाला 

9.  दÁडी इिनँ दÁड वाला 

10.  ąµवी िविनँ माला वाला 

11.  दहेी इिनँ दहे वाला 

bl çdkj iqfYyax vkfn ds i’pkr~ mi;ZqDr 'kCn ä esa L=hfyax c¨/kd çR;;¨a dk ç;¨x g¨rk gS] ftuls
lkekU;r% 'kCn curs gSa&

øम सं́ या पुिÐलंग शÊद ľीिलंग शÊद अथª  

1.  सा±ी साि±णी दखेने वाली  

2.  पवूê पिूवªणी पहले काम करने वाली 

3.  मायावी मायािवनी माया वाली 

4.  मेधावी मेधािवनी धारणा शिĉ वाली 

5.  यशÖवी यशिÖवनी यश वाली 

6.  Ąीही Ąीिहणी धान वाली 

7.  दÁडी दिÁडनी दÁड वाली 

8.  दहेी दिेहनी दहे वाली 

tSls fd iwoZ esa mfYyf[kr nsohdop vkfn Lr¨= esa 'kfDr dk ,d :i czãepkfj.kh 'kCn ls fu:fir gSA
bldk czãepkjh ¼f.kfu¡½ ewyr% iqfYyax in gS vkSj blesa ¼³hi~½ L=hfyax dk ç;¨x g¨us ls ;g czãepkfj.kh
ds :i esa fu"iUu g¨rk gSA blh çdkj ds ç;¨x fuEufyf[kr ljLorh oUnuk esa nf̀"Vx¨pj g¨rs gSa&

'kqDyka czãfopkjlkjijekek|ka txn~O;kfiuhe~A

oh.kkiqLrd/kkfj.kheHk;nka tkM~;kU/kdkjkigke~AA

gLrs LQkfVdekfydka fon/krhe~ in~eklus lafLFkrke~A

oUns rka ijes’ojha Hkxorha cqf)çnka 'kkjnke~AA

bl Lr¨= esa oh.kkiqLrd/kkfj.kh ,oa txn~O;kfiuh vkfn 'kCn ^bu~^ çR;;kUr g¨us ls iqfYyax esa
oh.kkiqLrd/kkjh ,oa txn~O;kih g äxs] ftudk vFkZ oh.kk vkSj iqLrd d¨ /kkj.k djus vkSj txr~ esa O;kIr jgus
okyk gSA bUgha 'kCn ä ds oh.kkiqLrd/kkfj.kh ,oa txn~O;kfiuh L=hfyax :i gSaA
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tSlk fd iwoZ esa dgk x;k gS fd L=hfyax vkfn dk fu/kkZj.k okD;&fufeZfr vkfn esa vko’;d gSa] ;g ,d
egÙoiw.kZ fcUnq gS] D; äfd laLÑr okD; dh lajpuk in ds foHkfDr&ç;¨x ds fcuk ugha g¨ ldrh vkSj in
esa foHkfDr dk lq"Bq ç;¨x 'kCn ds fyax&fofu’p; ds ckn gh lEHko gSA tSls&

jke% ¼iqfYyax½ dh "k"Bh foHkfDr ̂ jkeL;^ g¨rh gS] bl vk/kkj ij ̂ jke dh iqLrd^] bl okD; dk laLÑr
vuqokn ^jkeL; iqLrde~^ g¨xkA ;fn iqLrd d¨ vkÑfr ¼L=hfyax½ dh dguk g¨] r¨ laLÑr okD; esa
^vkÑR;k% iqLrde~^] ;g vuqokn g¨xkA n¨u¨a okD; ä esa ç;qDr jkeL; vkSj vkÑR;k% in esa "k"Bh ¼,dopu½
dh foHkfDr gh ç;qDr gS] ijUrq n¨u ä ds ç;¨T; 'kCn&Lo:i esa ^L;^ vkSj ^R;k%^ dk vUrj Li"V gSA bldk
dkj.k n¨u ä ds fHkUu&fHkUu fyax ¼iqfYyax vkSj L=hfyax½ dk g¨uk gSA ^jke%^ vdkjkUr iqfYyax 'kCn gS] ogha
^vkÑfr^ bdkjkUr L=hfyax 'kCn gSA

blds vfrfjDr L=hfyax bR;kfn dk c¨/k O;kdj.k esa lw=&fo’ys"k.k vkfn dh ǹf"V ls Hkh vR;Ur
egRRoiw.kZ gSA ikf.kfuÑr v"Vk/;k;h esa ^unh laKk^ dk mYys[k feyrk gS] ftldh ifjHkk"kk gS&

^;w L=k[;© unh^] vFkkZr~ nh?kZ ÃdkjkUr vkSj ÅdkjkUr fuR;&L=hfyax 'kCn ä dh unh laKk g¨rh gSA
tSls & Js;lh bR;kfnA vc ;fn ÃdkjkUr vkSj ÅdkjkUr L=hfyax 'kCn ä dk c¨/k u g¨ r¨ ̂ unh laKd^ 'kCn ä
dk Kku lEHko ughaA ;fn unh laKd 'kCn ä dk Kku lEHko ugha r¨ unh laKk ls lEc) O;kdj.k esa g¨us
okys fo/kku ä dk Kku Hkh lEHko ugha g¨ ldrk] D; äfd Lo;a ikf.kfu ds }kjk ^unh^ dk iz;¨x vusd 'kCn ä dh
fu"ifÙk ,oa fo’ys"k.k dh çfØ;k gsrq lw= ä esa fd;k x;k gSA tSls&

vk.u|k%

vFkkZr~ unh laKd 'kCn ä ds ckn ^vkV~̂  ¼vk½ dk vkxe g¨rk gS] ckn esa ^f³r~̂  çR;; ¼³s] ³fl] ³l~]
f³ vkfn foHkfDr okys çR;;½ g ä r¨A blh çdkj ̂³sjkEu|kEuhH;%^] vFkkZr~ unh laKd] ̂vki~^ ¼vk½ vUrokys
vkSj ^uh^ 'kCn ds ckn ^f³^ d¨ ^vke~^ g¨ tkrk gSA

L=hçR;;kUr ,oa L=hfyax 'kCn ä dh Hkwfedk dkO;&ltZuk esa oSfp«;¨RifÙk ds :i esa Hkh ifjyf{kr g¨rh
gSA laLÑr lkfgR; esa vusd çfl) dkO;ltZd ,sls gq, gSa] ftuds }kjk L=hfyax 'kCn ä dk ç;¨x
dkO;&’k¨Hkk/kk;d ds :i esa fd;k x;k gSA tSls &

eSfFkyh rL; nkjk%

vFkkZr~ eSfFkyh mldh iRuh gSA çLrqr okD; esa L=hokpd n¨ 'kCn ä dk ç;¨x fd;k x;k gS & 1. eSfFkyh
2. nkjk%A bu n¨u ä esa ls eSfFkyh lhrk ds fy, ç;qDr gS] t¨ eSfFky 'kCn esa ³hi~ uked L=hçR;; ds la;¨x
ls eSfFkyh :i esa fu"iUu g¨dj çFkek foHkfDr] ,dopu gSA blds vfrfjDr nkjk% 'kCn iRuh ds fy, ç;qDr
gS] t¨ fuR; cgqopukUr iqfYyax 'kCn gSA çLrqr okD; esa nkjk ds lkFk eSfFkyh dk lekukf/kdj.k Hkko ds lkFk
ç;¨x oØrk ds :i esa fd;k x;k gS] ftlls peRdkj dh mRifÙk g¨rh gSA

L=hfyax 'kCn¨a dk oSfp«;¨RifÙk lqdqekjrk dh vf/kdrk ds çdk’ku gsrq Hkh iz;¨x dfo; ä }kjk fd;k
tkrk gSA oLrqr% dqN 'kCn ,sls g¨rs gSa] ftuds :i rhu fyax ä ¼iqfYyax] L=hfyax ,oa uiqaldfyax½ esa çkIr
g¨rs gSa] ijUrq vusd fyax lEHko g¨us ij Hkh l©dqek;kZfr’k; ds fy, dkO;ltZd ^L=h ;g uke lqUnj gS^
¼ukeSo L=hfr is’kye~ & oØ¨fDrthfore~] 2.22½] ,slk ekudj L=hfyax dk gh ç;¨x djrs gSaA tSls &
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,rka i’; iqjLrVhe~

vFkkZr~ lkeus bl rVh ¼fdukjs½ d¨ ns[k¨A
lkekU;r% ̂ rV^ 'kCn lHkh fyax¨a esa ç;qDr g¨ ldrk
gS] ijUrq lqdqekj Hkko d¨ çdkf’kr djus ds fy,
rV dk rVh ¼L=hfyax½ :i esa ç;¨x fd;k x;k gS]
ftlls ykfyR; /ofur g¨rk gSA

blh çdkj ds dqN&dqN ç;¨x fgUnh ,oa
c¨ypky dh Hkk"kkvksa esa Hkh ns[kus d¨ feyrs gSa]
tSls& xk;A çk;’k% lh/kkiu ,oa ljyrk ds fy,
iqfYyaxokph e¨gu vkfn 'kCn¨a dh xk; ¼L=hfyax½ ls
lekurk crkÃ tkrh gS] tcfd fo’ks"k.k&fo’ks"; vkSj
mieku&mies; lEcU/k d¨ crkus ds fy, lkekU;r%
n¨u¨a in ä ¼fo’ks"k.k vkSj fo’ks"; vkfn½ esa ,d leku
fyax] opu ,oa foHkfDr dk ç;¨x g¨rk gS] ijUrq
y¨d&O;ogkj esa ^e¨gu^ iqfYyax 'kCn gS ,oa ^xk;^
'kCn L=hfyax ds :i esa gh ç;qDr g¨rk gSA tSls&

e¨gu LoHkko ls ,dne xk; gSA

çLrqr okD; esa e¨gu dh ljyrk ,oa lgtrk
d¨ xk; dh miek ds }kjk crk;k x;k gSA

blh çdkj l©Un;Z vkfn xq.k ä dh fLFkfr fL=; ä
ds fy, :<+ g¨us ds dkj.k i{kh vkfn çtkfr; ä ds
iqfYyax ä esa Hkh L=hfyax dk vkj¨i.k dj fn;k tkrk
gSA rkRi;Z ;g gS fd if{k; ä esa l©Un;Z vkfn xq.k
lkekU;r% iqfYyax ä esa g¨rs gSa] fdUrq dgha&dgha O;ogkj
esa euq";kH;kl ds dkj.k mu iqfYyax 'kCn ä ds lkFk
L=hfyax fØ;kokph 'kCn ä dk ç;¨x dj fy;k tkrk
gSA tSls & d¨;y dw¡d jgh gSA ̂d¨;y^ iqfYyaxokph
'kCn gS] ijUrq mi;ZqDr okD; esa L=hfy³~xokph
fØ;kin dk iz;¨x fd;k x;k gSA

bl çdkj dkO;&l`f"V vFkok lkfgR;&l`f"V
esa t¨ Hkwfedk vFkZ ds lkFk okd~@okp~ dh gS] txr~
ds ltZu esa f’ko ds lkFk 'kfDr dh gS] u`R; ds {ks=
esa rk.Mo ds lkFk ykL; dh gS] ogh Hkwfedk Hkk"kk ds
O;ogkj esa iqfYyax 'kCn ä ds lkFk L=hfyax 'kCn ä dh
gSA Hkk"kk ds lqdqekj ,oa ykfyR;iw.kZ O;ogkj esa

budk v/;;u ,oa ç;¨x vifjgk;Z gSA vr% vko’;d
gS fd buds ¼L=hfyax 'kCn½ leqfpr v/;;u vkSj
ç;¨x ds fy, L=hçR;; ,oa L=hçR;;kUr 'kCn ä dk
v/;;u ,oa fo’ys"k.k fd;k tk,A

vuqokn

1. v’ok% {ks=s r.̀ka [kknfUr /kkofUr pA

¼?k¨fM+;k¡ eSnku esa ?kkl [kkrh vkSj n©M+rh gSaA½

2. ewf"kdk jkf=dkys vUua p¨j;frA

¼pqfg;k jkf=dky esa vUu pqjkrh gSA½

3. ;¨fxuh xzker% ioZra çfr xPNfr r=So /;kua
dj¨fr pA

¼;¨fxuh xzke ls ioZr dh vksj tkrh gS vkSj
ogk¡ /;ku djrh gSA½

4. 'k¨/kd=hZ ukV~;’kkL=L; VhdkxzUFka iBfrA

¼’k¨/kd=hZ ukV~;’kkL= ds VhdkxzUFk d¨ i<+rh
gSA½

5. egf " k Z i k f. k fu v"Vk /;k;h b fr
O;kdj.k’kkL=h;xzUFkL; ç.ksrk vfLr] ;% y¨dsH;%
ekgs’ojlw=kf.k vfi çnÙkoku~A

¼egf"kZ ikf.kfu v"Vk/;k;h uked O;kdj.k’kkL=h;
xzUFk ds ç.k srk gS a ] ftUg¨aus lalkj d¨
ekgs’oj&lw= Hkh fn;kA½

6. çKk ekrkeák lg vki.kr% okfVdka xPNfrA

¼çKk ukuh ds lkFk cktkj ls okfVdk tkrh
gSA½

7. orZekudkys ;qor;% f’k{kkfoKkudyk{ks=s"kq vxz.kh
lfUrA

¼orZeku dky esa ;qofr;k¡ f’k{kk] foKku vkSj
dyk ds {ks=¨a esa vxz.kh gSaA½

8. rkilh 'kdqUry;k lg mioua xRok iq"ikf.k
Qykfu p fpu¨frA
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¼rkilh 'kqdUryk ds lkFk miou tkdj iq"i
vkSj Qy pqurh gSA½

9. c̀gnkj.;d¨ifu"kfn ;kKoYD;&xkxhZ& laoknL;
çlaxs vkRek&fo"k;dppkZ;k: fu:i.kefLrA

¼c̀gnkj.;d mifu"kn~ esa ;kKoYD;&xkxhZ laokn
ds çlax esa vkRekfo"k;d ppkZ dk fu:i.k
gSA½

10. JhÑ".k% m|kus os.kqoknua dj¨fr ;= x¨I;%
xko% [kxk’p e/kqj/ofua JqRok vkufUnra HkofUrA

¼JhÑ".k m|ku esa os.kq ¼ck¡lqjh½ oknu djrs gSa]
tgk¡ x¨fi;k¡] xk;sa vkSj i{kh e/kqj /ofu d¨
lqudj vkufUnr g¨rs gSaA½

11. oSfndok³~e;s m"kknsork iqjk.kh ;qorh bfr :is.k
ç[;krk vfLrA

¼oSfnd ok³~e; esa m"kk nsork iqjkuh ;qorh ds
:i esa ç[;kr gSA½

12. c`gnh’ojefUnjs urZdh HkjrukV~;e~&bfr uR̀;a
çLr©frA

¼cg̀nh’oj efUnj esa urZdh HkjrukV~;e~ ùR;
çLrqr djrh gSA½

13. lokZ% çtk% jktkfoØekfnR;L; ç’kfLrokpua
dqoZfUrA

¼lHkh çtk,¡ jktk foØekfnR; dh ç’kfLr&okpu
djrh gSaA½

14. HkkjrL; laLÑfr% f}/kk:ik] oSfndh rkfU=dh
pA

¼Hkkjr dh laLÑfr n¨ çdkj ds :iokyh gS&
oSfndh vkSj rkfU=dhA½

15. xqokZ.kh xq#dqys dU;k% ikB;frA

¼xq#ekrk xq#dqy esa dU;kvksa d¨ i<+krh gSaA½

16. jk/kk;k% 'oJw% egkfo|ky;s vkpk;kZ vfLrA

¼jk/kk dh lkl egkfo|ky; esa vkpk;kZ gSaA½

17. 'kwiZ.k[kk jko.kL; Hkfxuh vklhr~A

¼’kwiZ.k[kk jko.k dh cfgu gSA½

18. Hkkjrh;lkfgR;s egknsoh oekZ ;’kfLouh ysf[kdk
vfLrA

¼Hkkjrh; lkfgR; esa egknsoh oekZ ;’kfLouh
ysf[kdk gSaA½

19. f’kok! vLeku~ v/kekZr~ j{kA

¼f’kok] v/keZ ls gekjh j{kk djsaA½

20. jek ,dk es/kkfouh Nk=k vfLr] vr% lk d{kk;ka
loZs"kq Nk=s"kq iVqrek vfLrA

¼jek ,d es/kkfouh Nk=k gS] vr% og d{kk esa
lHkh Nk= ä esa iVqrek gSA½
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