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ftKklk ,oa lek/kku % ,d Hkkjrh; n`f"Vd¨.k

Enquiry and Solution : An Indian Approach

https://doie.org/10.0228/VP.2025881837

Hkkjrh; euh"kk esa vkRekuqlU/kku vUrtZxr~ ,oa cfgtZxr~ ls lEc) vusd ç’u ä ds mÙkj ä ds fy, vkjEHk
ls gh ç;kl fd;k tkrk jgk gSA gekjs vfLrRo ds ,sls vusd fopkj.kh; fcUnq gSa] ftuds lEcU/k esa vusd Lrj ä
ij foe’kZ g¨rk jgk gSA fo’o lkfgR; dk çFke xzUFk _Xosn Hkh vusd ,sls vusd ç’u ä d¨ çdkf’kr djrk
gS&

fgj.;xHkZ% leorZrkxzs HkwrL; tkr% ifrjsd vklhr~ A

lk nk/kkj if̀Fkoha n~;keqrseka dLeS nsok; gfo"kk fo/kse AA

¼_Xosn] 10@121@1½

uklnklhUu¨ lnklhÙknkuha uklhæt¨ u¨ O;¨ek ij¨ ;r~A

fdekojho% dqg dL; 'keZUuaHk% fdeklhn~ xgua xHkhje~ AA

¼_Xosn] 10@129@1½

bu ç’u ä ij xgu eUFku ,oa foe’kZ gqvk rFkk mifu"kn~ lkfgR; esa gesa budk foLrkj ns[kus d¨ feykA
mifu"kn~ dh ladYiuk esa xq# vkSj f’k"; dk laokn mldk çd"kZ gSA mifu"kn~ n¨u ä ¼xq# vkSj f’k";½ ds
lk;qT; ls iw.kZ g¨rk gSA f’k"; ds ç’u ije lÙkk ds vkSUeq[;Hkko ls la;qDr g¨dj fujUrj xos"k.kkRed nf̀"V
ds :i esa çfrfcEcr g¨rs ls n`f"Vxr g¨rs gSaA mifu"kn~ esa mBus okys ç’u ije lÙkk rd gh lhfer ugha
fn[krs] os thou ds O;kogkfjd i{k dh lEc)rk dk mn~?kkVu Hkh djrs gSaA gekjs thou dh fn’kk dSlh g¨]
fdl çdkj dh fLFkfr esa fdl çdkj dh foe’kkZRed nf̀"V g¨uh pkfg,] d©u gS t¨ bl txr~ d¨ pyk jgk
gS] D;k bl txr~ esa ?kVus okyh tkxfrd oLrqvksa dh Hkh Hkwfedk gS bR;kfnA ;s lHkh ç’u mifu"kn~ lkfgR;
esa vusd LFkku ä ij fo’ysf"kr gSa vkSj bu ç’u¨a ds mÙkj gsrq xq# dk f’k"; ds lkFk fd;k x;k foe’kkZRed
O;kikj ç’u vkSj mÙkj ds :i esa Hkkleku bl txr~ ds O;kogkfjd ,oa vk/;kfRed i{k ä dk fu:i.k djrk
gSA mÙkj dh [k¨t esa fd;k tkuk okyk foe’kkZRed O;kikj bruk okLrfod fn[krk gS] eku¨ lc dqN gekjs
lkeus ?kV jgk g¨A fuf’pr :i esa ;g Hkkjr dh euh"kk dh gh i)fr gS] ftlesa ç’u djus okyk vkSj mÙkj
nsus okyk n¨u ä okLrfod :i esa iw.kZr% lfØ; fn[krs gSa] vkSj n¨u ä dh ;g lfØ;rk lk{kh :i esa fLFkr nwj
cSBs fdlh rhljs d¨ Hkh vkuUfnr dj jgh g¨rh gS vkSj og Hkh ml LiUnu ds çHkko ls peRÑr g¨dj Lo;eso
vius ekxZ dk fu/kkZj.k djrk gSA

NkUn¨X;¨ifu"kn~ esa ,d dgkuh gS & ^bUæ vkSj foj¨pu^ dhA bUæ vkSj foj¨pu n¨u ä ,d ckj çtkifr
ds ikl tkrs gSa] ;g irk djus ds fy,] fd gesa D;k djuk pkfg,\ bu ç’u ä ds mÙkj esa çtkifr n¨u ä ¼bUæ
vkSj foj¨pu½ d¨ cqykdj dgrs gSa fd t¨ vkRek d¨ 'kkL= vkSj xq# ds mins’k ds vuqlkj [k¨t dj tku
ysrk gS] og leLr y¨d ä vkSj dkeukvksa d¨ çkIr dj ysrk gSA os n¨u ä dgrs gSa fd ge ml vkRek d¨ tkuuk
pkgrs gSa] mldk Lo:i dSlk gSA blds mÙkj esa çtkifr vkRek ds vkB xq.k ä dk mYys[k djrs gSa&

1- iki’kwU;

2- tjkjfgr

  lEikndh; / Editorial
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3- e`R;qjfgr

4- 'k¨djfgr

5- {kq/kkjfgr

6- fiiklkjfgr

7- lR;dke

8- lR;l³~Yi

rRi’pkr~ bUæ vkSj foj¨pu n¨u ä ijLij Ã";kZ djrs gq, gkFk ä esa lfe/kk,¡ ysdj çtkifr ds le{k çLrqr
g¨rs gSaA mUg¨aus çtkifr ds funZs’kkuqlkj 32 o"kZ rd czg~ep;Z dk okl fd;kA rc muls çtkifr us dgk&
rqe ;gk¡ fdl bPNk ls jgs g¨\ mUg äus dgk& t¨ vkRek ikijfgr] tjkjfgr] eR̀;qjfgr] 'k¨djfgr] {kq/kkjfgr]
r`"kkghu] lR;dke vkSj lR;ladYi gS] mldk vUos"k.k djuk pkfg, vkSj mls fo’ks"k :i ls tkuus dh bPNk
djuh pkfg,A t¨ ml vkRek d¨ [k¨tdj mls tku ysrk gS] og lEiw.kZ y¨d vkSj leLr Hk¨x ä d¨ çkIr dj
ysrk gSA ;g vkidk gh okD; gSA mlh vkRek d¨ tkuus dh bPNk djrs gq, ge ;gk¡ 32 o"kZ rd jgs gSaA
muls çtkifr us dgk& ;g t¨ iq#"k us=¨a esa fn[kkÃ nsrk gS] ;g vkRek gS] ;g vèr gS] ;g vHk; gS] ;g
czg~e gSA bUæ vkSj foj¨pu ds eu esa fQj 'k³~dk gqÃ fd t¨ ty esa çrhr g¨rk gS] niZ.k esa fn[kkÃ nsrk gS]
muesa vkRek D;k gS\ blds mÙkj esa çtkifr us dgk fd t¨ eSaus us=&vUrxZr iq#"k dk o.kZu fd;k gS] ogh
lHkh vksj lc esa çrhr g¨rk gSA blds i’pkr~ çtkifr us mu n¨u ä d¨ tyiw.kZ 'kd¨js esa Lo;a d¨ ns[kus d¨
dgk vkSj muls iwNk fd rqe tyiw.kZ 'kd¨js esa D;k ns[krs g¨\ mUg¨aus mÙkj fn;k& “ge vius bl vkRek d¨
y¨e vkSj u[ki;ZUr T; ä&dk&R; ä ns[krs gSa”A çtkifr us mUgsa vPNh rjg vyaÑr g¨dj fQj 'kd¨js ds ikuh
esa ns[kus d¨ dgk vkSj iwNk& “D;k ns[krs g¨”\ mu n¨u¨a us dgk& “ftl çdkj ge n¨u ä mÙke çdkj ds
oL= ä ls vyaÑr gSa] mlh çdkj ;s n¨u¨a 'kd¨js Hkh fn[k jgs gSaA rc çtkifr us dgk fd ;g vkRek gS] ;g
ver̀ vkSj vkSj vHk; gS vkSj ;gh czg~e gSA

bUæ vkSj foj¨pu 'kkUrfpÙk g¨dj ogk¡ ls pys x,A n¨u¨a esa ls foj¨pu us mls gh lR; le> fy;k
vkSj lHkh vlqj¨a d¨ 'kjhj ds Kku d¨ gh vkRefo|k crkdj mins’k fn;k] ijUrq bUæ nsorkvksa ds ikl
igq¡pus ls igys gh 'kjhj ds vkRek g¨us ij fopkj djus yxs vkSj vusd ç’u¨a ls v’kkUr g¨dj] iqu%
çtkifr ds ikl tkdj c¨ys fd ;fn ;g lc vkRek gS vkSj ge lqUnj g¨us ij lqUnj fn[krs gSa r¨ fQj
vU/ks g¨us ij vU/ks fn[ksaxs] [kf.Mr g¨us ij ;g vkRek [kf.Mr g¨ tk;sxk vkSj 'kjhj dk uk’k g¨us ij bl
vkRek dk Hkh uk’k g¨ tk;sxk r¨ ;g vkRek lR;dke lR;l³~dYi dSls g¨xk\

iztkifr us dgk fd gs bUæ! ;g ckr ,slh gh gS] tSlk rqe le> jgs g¨] vkSj rqe iqu% 32 o"kZ vkSj
czg~ep;Z okl dj¨A 32 o"kZ ckn iqu% bUæ çtkifr ds le{k mifLFkr gq, vkSj çtkifr us muls dgk fd&
t¨ ;g LoIu esa iwftr g¨rk gqvk fopjrk gS] ;g vkRek gSA ;g ve`r gS] vHk; gS vkSj ;gh czg~e gSA bl ij
bUæ us fQj vkRefpUru fd;k vkSj vk’kafdr g¨ x,A bUæ iqu% çtkifr ds ikl igq¡ps vkSj dgus yxs fd
;|fi ;g 'kjhj vU/kk g¨rk gS] r¨ Hkh LoIu esa og vU/kk ugha g¨rkA #X.k g¨us ij Hkh LoIu esa og uhj¨x
fn[krk gS] blds o/k ls mldk u r¨ o/k g¨rk gS] u gh #X.krk ls og #X.k g¨rk gS] fdUrq LoIu esa ;g rkfMr
g¨us] vfç;rk vkSj #nu dk vuqHko djrk gS] r¨ fQj ;g 'kq) vkRek dSls gqvk] t¨ {kq/kkjfgr g¨] fiiklkjfgr
g¨] 'k¨djfgr g¨A bUæ dh ckr lqudj çtkifr us dgk] bUæ ,slh gh ckr gSA rqe fQj 32 o"kZ czg~ep;Z okl
dj¨A bUæ 32 o"kZ fcrkdj çtkifr ds ikl tc igq¡ps r¨ çtkifr us dgk fd & ^gs bUæ! ftl voLFkk esa
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og l¨pk gqvk n’kZuòfÙk ls jfgr vkSj lE;d~ :i ls vkuUfnr g¨ LoIu dk vuqHko ugha djrk] og vkRek
gS’A rc fQj bUæ us vius eu esa fopkj fd;k vkSj ç’u ds lkFk iqu% çtkifr ds ikl tkdj dgus yxs &
^Hkxou~! bl voLFkk esa r¨ fu’p; gh bls ;g Hkh Kku ugha g¨rk fd ^;g eSa gw¡̂  vkSj u ;g bu vU; Hkwr ä
d¨ gh tkurk gS] ;g eku¨ fouk’k d¨ çkIr g¨ tkrk gSA blesa eq>s d¨Ã b"V Qy fn[kkÃ ugha nsrk^A çtkifr
us dgk & ^bUæ! ;g ckr ,slh gh gSA eSa rqEgkjs çfr bldh iqu% O;k[;k d:¡xkA vHkh ik¡p o"kZ vkSj rqe
czg~ep;Z okl dj¨’A okl djds bUæ tSls gh çtkifr ds le{k igq¡ps r¨ çtkifr us dgk &^bUæ! ;g 'kjhj
ej.k’khy gh gS] ;g eR̀;q ls xzLr gSA ;g bl ve`r] v’kjhjh vkRek dk vf/k"Bku gSA l’kjhj vkRek fu’p;
gh fç; vkSj vfç; ls xzLr gSA ok;q] vHkz] fo|qr vkSj es?k /ofu ;s lc v’kjhj gSaA ftl çdkj ;s lc ml
vkdk’k ls mRiUu g¨dj lw;Z dh ije T;¨fr d¨ çkIr g¨dj vius Lo:i esa fLFkr g¨ tkrs gSa] mlh çdkj
;g lEçlkn bl 'kjhj ls leqRFkku dj ije T;¨fr d¨ çkIr g¨ vius Lo:i esa fLFkr g¨ tkrk gS’A bl
v’kjhj :i esa vkRerRo dh nsox.k mikluk djrs gSaA blh ls mUgsa lEiw.kZ y¨d vkSj leLr Hk¨x çkIr gSaA
t¨ bl vkRek d¨ 'kkL= vkSj vkpk;Z ds mins’k ds vuqlkj tkudj lk{kkr~ :i ls vuqHko djrk gS] og
lEiw.kZ y¨d vkSj leLr Hk¨x ä d¨ çkIr dj ysrk gSA

bl çdkj bUæ vkSj foj¨pu d¨ vius&vius Lrj ds vk/kkj ij Kku dh çkfIr g¨rh gSA mi;ZqDr çlax
esa ;g crkus dh ps"Vk dh xÃ gS fd eu esa mBus okys ;FkkFkZ ç’u ä ds fujkdj.k ,oa fujkdj.k ds ekxZ esa
g¨us okys lk{kkr~ vuqHko¨a ls gh lar¨"k dh  çkfIr g¨rh gS] tSlk fd bUæ ds lkFk gqvkA

bl çdkj ds vusd çlax mifu"kn~ lkfgR; esa mYysf[kr gSa] t¨ eu dh ftKklkvksa d¨ 'kkUr djrs gSa]
ijUrq bu çlax ä esa /;krO; ;g gS fd t¨ lek/kkudrkZ gS] og mu lHkh fo"k; ä dk iw.kZr% vf/kdkjh fo}ku~
gS] ftuds lEcU/k esa vuqlU/kkrk ds eu esa ç’u mBrs gSa] vkSj nwljh egRoiw.kZ ckr ;g gS fd iz’udrkZ lEiw.kZ
leiZ.k] fo’okl ds lkFk J)kour g¨dj vf/kdkjh ls ç’u djrk gS( ftlds ifj.kkeLo:i og vf/kdkjh
fo}ku~ ftKklq ds vKkutU; vgadkj dh leLr xzfUFk; ä d¨ [k¨ydj mls ije jgL; dk c¨/k djkrk gSA
;g çfØ;k vf/kdkjh fo}ku~] 'kkL=K] xq# rd gh lhfer ugha jgh] vfirq Lo;a 'kkL= d¨ gh vk/kkj ekudj
vusd ç’u fd;s tkrs jgs vkSj 'kkL= dh iafDr; ä ds }kjk muds mu ç’u ä ds lVhd mÙkj feyrs jgs] fdUrq
;gk¡ ij Hkh 'krZ gS& Jn~/kk dh] fo’okl dhA ,slh bl 'kkL= dh ijEijk esa osn ä ds eU=] jkek;.k] egkHkkjr]
Jhen~Hkxon~xhrk] iqjk.k] vkxe] f=fiVd] tSukxe] vosLrk] jkepfjrekul] xq#xzUFklkfgc] ckbfcy] dqjku
vkfn çeq[k gSaA bu xzUFk¨a esa rqylhnkl fojfpr jkepfjrekul vR;Ur y¨dfç; ,oa egRoiw.kZ xzUFk gS] ftlesa
p©ikÃ] n¨gk vkSj NIi; vkfn NUn ä esa jkedFkk d¨ çLrqr fd;k x;k gSA jkedFkk ds çLrqrhdj.k esa çlaxo’k
vusd NUn ,sls vkrs gSa] ftud¨ i<+dj yxrk gS fd eku¨ os gekjs vius thou ds fy, d¨Ã lUns’k ns jgs
g¨a] d¨Ã lgh jkLrk fn[kk jgs g ä] gels gekjh viuh ckr dj jgs g äA p©ikÃ vkSj n¨gk vkfn mu NUn ä esa
mYysf[kr jkepfjrekul dh iafDr;k¡ la’k; ds dkj.k mBus okys vusd ç’u ä ls eku¨ gekjs v’kkUr fpÙk d¨
lUrq"V dj jgh g¨aA tSls &

g¨Ã gS l¨Ã t¨ jke jfp jk[kk A

d¨ dfj rdZ c<+koS lk[kk AA

vFkkZr~ tc thou esa gesa d¨Ã jkLrk u fn[ks r¨ Hkxoku~ ds fo’okl ij lc N¨M+ nsuk pkfg,] ogh
lcdk lapkyu dj jgs gSaA tSls os lapkyu djsaxs r¨ mlesa fQj rdZ dh d¨Ã lEHkkouk gh ugha jg tkrhA
bl ckr ls eu esa ;g lUr¨"k vo’; jgrk gS fd geus leLr leL;kvksa ds lek/kku d¨ Ã’oj ij N¨M+
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fn;k gSA ge viuk fu;r deZ djsaxs] 'ks"k mlds ifj.kke dh fLFkfr Ã’oj ij fu/kkZfjr gSA blh çdkj dh
eu% fLFkfr d¨ /;ku esa j[kdj jkepfjrekul ds vUr esa ,d jke’kykdk ç’ukoyh cukÃ xÃ gS] ftlesa
fofHkUu d¨"Bd¨a esa fHkUu&fHkUu p©ikb;¨a vkSj n¨g¨a ds ,d&,d o.kZ i`Fkd~&i`Fkd~ j[k fn, gSaA bu o.kks±
d¨ fuf’pr Øe ds vk/kkj ij tc feyk;k tkrk gS] rc d¨Ã p©ikÃ ;k n¨gk curk gSA bl jke’kykdk
ç’ukoyh ds }kjk ftld¨ tc dHkh vius vHkh"V ç’u dk mÙkj çkIr djus dh bPNk g¨ r¨ loZçFke ml
O;fDr d¨ Hkxoku~ JhjkepUæth dk /;ku djuk pkfg,A rnuUrj J)k vkSj fo’okliwoZd eu esa vHkh"V
ç’u dk fpUru djrs gq, ç’ukoyh ds eu pkgs d¨"Bd esa vaxqyh ;k 'kykdk j[k nsuk pkfg, vkSj ml
d¨"Bd esa t¨ v{kj g¨ mls vyx ls vafdr dj ysuk pkfg,A mlds ckn  çfr uosa d¨"Bd esa iM+us okys
v{kj¨a ds Øe ds vk/kkj ,d p©ikÃ curh gS] t¨ ç’udrkZ ds vHkh"V ç’u dk mÙkj g¨xhA

vkt ge viuk vf/kdrj dk;Z fMftVy ek/;e esa djrs gSaA gekjs midj.k pkgs og dEI;wVj g¨ ;k
e¨ckby] VScysV vFkok dSejk lHkh fMftVy MsVk cukrs gSaA fMftVy MsVk dk Hk.Mkj.k ckbV~l ¼esxk] xhxk]
Vsjk] ihVk] ,Dlk bR;kfn½ esa g¨rk gSA çR;sd ckbV vkB fcV ls cuh g¨rh gS vkSj gj fcV dh oSY;w 0 ¼thj¨½
;k 1 ¼ou½ g¨rk gSA bls ckbujh d¨M ç.kkyh dgrs gSaA dEI;wVj blh Hkk"kk esa gj dek.M d¨ le>rk gS]
pkgs og VsDLV ¼ys[ku½ g¨ ;k fotqvy vFkok vuqns’kA ASCII ¼vesfjdu LVSaMMZ d¨M Q‚j baQ‚eZs’ku
baVjpsat½ ,d dSjsDVj ¼v{kj] uEcj vFkok fo’ks"k çrhd fpUg½ ,Ud¨fMax flLVe gS] t¨ bysDVª‚fud lapkj
esa çR;sd dSjsDVj d¨ ,d igpku çnku djrk gSA ;g baVjusV vkSj dEI;wVj ij lwpuk çLrqr djus dh lcls
lkekU; fof/k gSA ASCII d¨M dEI;wVj] nwjlapkj midj.k vkSj vU; midj.k ä esa MsVk dk çfrfuf/kRo djrs
gSaA bl MsVk d¨ ge dEI;wVj esa Øfed :i ls ¼sequentially½ lajf{kr djrs gSaA çR;sd dSjsDVj vkB fcV
ese¨jh ysrk gSA çR;sd u©oka fcV ,d u, dSjsDVj dk Hkkx g¨rk gSA bu lHkh ds ladyu ls ge lwpuk ;k
funZs’k cuk ikrs gSa] ftldk ,d rkRi;Z ;k vFkZ g¨rk gSA bl ladYiuk dh ,d vo/kkj.kkRed iwoZihfBdk
Jhjke’kykdk ç’ukoyh esa çfr/ofur g¨rh&lh çrhr g¨rh gS] D; äfd ogk¡ ij Hkh çR;sd u©osa v{kj vFkok
ek=k ds ladyu ds vk/kkj ij ç’udrkZ ds fy, ,d lek/kku ;k fn’kk&funZs’k çLrqr fd;k tkrk gSA
jkepfjrekul ds Jhjke’kykdk&ç’ukoyh esa çR;sd u©osa v{kj@ek=k dk ladyu ekul esa m)r fdlh u
fdlh n¨gs d¨ çLrqr djrk gS] t¨ ç’udrkZ dh ftKklk d¨ 'kkUr djrk gSA ;g ,d egt la;¨x Hkh g¨
ldrk gSA

vr% t¨ Hkh vgadkj’kwU; g¨dj iw.kZ J)kHkko ls bl çdkj dh 'kykdk ç’ukofy; ä ds çfr eu esa mBus
okys la’k; ä ds lek/kku gsrq mUeq[k g¨rk gS] mls lEHkor% ,d vkfRed 'kkfUr vkSj lUr¨"k vo’; fey ldrk
gSA

çrkikuUn >k

pjha@ignca-nic-in
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lkekftd uoizorZu fMt+kbu ekeyksa ls Kku ds eksrh% Hkkjr esa e/kqeD[kh ikyu

Pearls of Knowledge from Social Innovation Design Cases:
Beekeeping in India

fot; ds- oS".koh
Vijay K. Vaishnavi

Georgia State University, Atlanta, United States of America
 vvaishna@gsu.edu

https://doie.org/10.0228/VP.2025832973

lkjka’k

bl vkys[k esa Hkkjr esa e/kqeD[kh ikyu ij ppkZ dh xÃ gS lkFk gh e/kqeD[kh ikyu ds fy, futh
ykHkdkjh lkekftd m|e ä dh LFkkiuk ds fy, ,d :ijs[kk dk o.kZu fd;k x;k gSA bl vkys[k esa Hkkjr
esa 'kgn mRiknu ds fy, :ijs[kk ds mi;¨x ij Hkh fopkj fd;k x;k gSA ;g :ijs[kk lkekftd uoçorZu
fMt+kbu dsl ij gky gh esa çdkf’kr iqLrd esa guh ds;j vÝhdk fMt+kbu dsl ls yh xÃ gSA bl <kaps dk
mi;¨x 'kgn mRiknu esa cM+h la[;k esa N¨Vs vkSj lhekar Hkkjrh; fdlku¨a dh Hkkxhnkjh d¨ lqfo/kktud cukus
ds fy, fd;k tk ldrk gS] ftlls mudh vk; esa òf) g¨xh] 'kgn vkSj lacaf/kr mRikn ä dk mRiknu c<+sxk
vkSj Qly ä dh mRikndrk esa òf) dk vfrfjDr ykHk g¨xkA bl vkys[k esa Hkkjr ds N¨Vs fdlku¨a }kjk
e’k:e tSls vU; Ñf"k mRikn¨a dh [ksrh ds fy, :ijs[kk dh mi;¨fxrk ij Hkh la{ksi esa ppkZ dh xÃ gSA

Abstract

The paper discusses beekeeping in India, describes a framework for establishing private for-
profit social enterprises for beekeeping, and discusses the use of the framework for honey production
in India. The framework is derived from the Honey Care Africa design case in the recently published
book on Social Innovation Design Cases. The framework can be used for facilitating the participation
of large number of Indian small and marginal farmers in honey production, which will increase
their income, increase the production of honey and related byproducts, and have the additional
benefit of greatly increasing the productivity of crops in the country through their pollination by
bees. The paper also briefly discusses the usefulness of the framework for the farming of other
agricultural products by small farmers of India, such as mushrooms.

eq[;'kCn%  e/kqeD[kh ikyu] lkekftd uoizorZu] 'kgn mRiknu <kapkA

Key words: Beekeeping, Social Innovation, Honey Production Framework.

ifjp;

lEiw.kZ fo’o esa pqu©rhiw.kZ lkekftd vkSj i;kZoj.kh; eqÌ¨a ds lek/kku ds fy, lkekftd m|e ä ds
vfHkdYiu dh vko’;drk gSA blls lQy lkekftd uokpkj ä vkSj m|e ä d¨ fMtkbu djus esa çkIr Kku
ls ykHk fey ldrk gSA lkekftd uokpkj ä ds fMtkbu ij gky gh esa çdkf’kr iqLrd ¼oS".koh] 2024½ bl
ckr dk fooj.k nsrh gS fd nqfu;k Hkj esa chl lQy lkekftd uokpkj¨a ¼vkSj lacaf/kr lkekftd m|e ä½ d¨
dSls fMtkbu fd;k tk ldrk gSA ,sls fMt+kbu ä dk fooj.k mi;¨xh Kku çnku djrk gS ftldk mi;¨x
leku ;k vU; lkekftd uokpkj¨a vkSj lkekftd m|e ä d¨ fMtkbu djus ds fy, fd;k tk ldrk gSA ;g
vkys[k guh ç¨MD’ku ÝseodZ] guh ds;j vÝhdk uked iqLrd ds ,d fMt+kbu dsl ij vk/kkfjr gSA <kaps

vkeaf=r vkys[k / Invited Article
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esa fMt+kbu e‚My dk ,d lsV 'kkfey gS ftldk
mi;¨x N¨Vs vkSj lhekar fdlku¨a }kjk 'kgn dh
[ksrh dh lqfo/kk ds fy, futh ¼ykHkdkjh½ lkekftd
m|e¨a ds fuekZ.k ds fy, fd;k tk ldrk gSA ge
foLrkj ls fn[kkrs gSa fd dSls fMtkbu <kapk ¼oS".koh
iqLrd esa guh ds;j vÝhdk fMtkbu ekeys ls
fy;k x;k½ Hkkjr esa e/kqeD[kh ikyu d¨ c<+kok nsus
vkSj vkxs c<+kus esa mi;¨xh g¨ ldrk gSA N¨Vs vkSj
lhekar fdlku ä d¨ e’k:e] tSfod vaMs vkfn tSls
vU; Ñf"k mRikn ä dh [ksrh esa ykHkçn :i ls
layXu g¨us dh lqfo/kk çnku djus ds fy, blh
rjg ds lkekftd m|e ä ds fuekZ.k ds fy, Hkh
:ijs[kk ykxw dh tk ldrh gSA

Hkkjr esa e/kqeD[kh ikyu

e/kqeD[kh ikyu vker©j ij Ñf=e e/kqeD[kh
ds NÙks esa e/kqeD[kh dkWy¨fu;¨a dk j[kj[kko gSA
e/kq efD[k; ä d¨ 'kgn vkSj NÙks ds vU; mRikn¨a
tSls e¨e] ç¨i¨fyl ¼e/kqeD[kh x¨an½] e/kqeD[kh
ijkx ¼Jfed e/kqefD[k;¨a }kjk bdV~Bk fd;k x;k
Qwy ijkx½] vkSj j‚;y tsyh ¼;qok e/kqefD[k;¨a ds
fodkl esa lgk;rk ds fy, e/kqefD[k; ä }kjk lzkfor½
bdV~Bk djus ds fy, j[kk tkrk gSA e/kqeD[kh
ikyu ds fy, Qwy¨a okys i©/k¨a vkSj Qly ä dh
miyC/krk dh vko’;drk g¨rh gS ftUgsa e/kqefD[k;k¡
[kkrh gSaA e/kqeD[kh ikyu ls Qwy¨a ds i©/k¨a vkSj
Qy¨a] lfCt; ä] frygu¨a vkSj nky¨a tSlh Qly ä ds
ijkx.k vkSj mRikndrk esa o`f) ls e/kqeD[kh
dky¨fu;¨a ds vklikl Ñf"k d¨ Hkh ykHk g¨rk gSA
“Ñf"k ij ‘Hkkjr ds jk"Vªh; vk;¨x’ ds vuqlkj]
12 çeq[k Lo&ca/; Qly ä dh mRikndrk c<+kus
vkSj ijkx.k ds fy, de ls de 200 fefy;u
e/kqeD[kh dky¨fu;¨a dh vko’;drk g¨rh gS] ftUgsa
dhV ijkx.k dh vko’;drk g¨rh gSA” e/kqeD[kh
ikyu xzkeh.k vkSj vkfnoklh vkcknh ds fy,
Loj¨txkj dk ,d vkd"kZd lk/ku gSA ¼ukjax ,oa
vU; 2022½

Hkkjr esa e/kqeD[kh ikyu çkphu dky ls fd;k
tkrk jgk gS] ysfdu e/kqeD[kh ikyu ds oSKkfud

rjhd¨a dh 'kq#vkr 19oha 'krkCnh esa gqÃA lcls
vf/kd 'kgn iSnk djus okys n¨ jkT; if’pe caxky
vkSj iatkc gSa] vkSj yxHkx 70% 'kgn vFkZO;oLFkk
ds vu©ipkfjd {ks= esa mRikfnr g¨rk gSA Hkkjr esa
e/kqeD[kh ikyu ds fodkl dh vikj laHkkouk,a gSaA
Hkkjr esa 100 fefy;u ls vf/kd e/kqeD[kh dky¨fu;k¡
g¨us dh {kerk gS] t¨ “10 fefy;u ls vf/kd
xzkeh.k vkSj vkfnoklh ifjokj ä d¨ Loj¨txkj çnku
dj ldrh gS vkSj 770]000 Vu ls vf/kd 'kgn
vkSj 33]000 Vu e¨e dk mRiknu dj ldrh gSA”

2022 rd] Hkkjr esa 1-93 fefy;u e/kqeD[kh
dky¨fu; ä ds lkFk dsoy 12]669 iathÑr e/kqeD[kh
ikyd Fks t¨ 133]200 ehfVªd Vu 'kgn dk mRiknu
djrs FksA 2021&2022 esa Hkkjr us 74]413 ehfVªd
Vu 'kgn dk fu;kZr fd;kA phu 'kgn dk 'kh"kZ
mRiknd vkSj fu;kZrd gSA ¼vcj¨y] 2023( ,ihMk-
2023( fy[kh] 2022( ukjax ,oa vU; 2022½

Hkkjr ljdkj ds dÃ laxBu gSa t¨ e/kqeD[kh
ikyu d¨ c<+kok nsrs gSa] ftuesa [kknh vkSj xzke¨|¨x
vk;¨x ¼KVIC½] dsaæh; e/kqeD[kh vuqla/kku vkSj
çf’k{k.k laLFkku ¼CBRTI½] Hkkjrh; tutkrh;
lgdkjh foi.ku fodkl egkla?k fyfeVsM ¼TRIFED½]
vkSj jk"Vªh; e/kqeD[kh cksMZ 'kkfey gSaA jk"Vªh;
e/kqeD[kh c¨MZ N¨Vs e/kqeD[kh ikyu O;olk; ä ij
35% lfClMh çnku djrk gS] ftlesa vko’;d
/kujkf’k dk dsoy 5% fuos’k djus dh vko’;drk
g¨rh gS] 'ks"k /kujkf’k ¼50]000 Hkkjrh; #i;s rd½
jk"Vªh;Ñr cSad¨a ls _.k ds ek/;e ls miyC/k g¨rh
gSA e/kqeD[kh ikyd ä d¨ foÙkh; lgk;rk nsus ds
fy, vfrfjDr ljdkjh ;¨tuk,a Hkh gSa tSls: ¼i½
ç/kku ea=h j¨txkj lt̀u dk;ZØe ¼ih,eÃthih½
t¨ fofuekZ.k {ks= esa ifj;¨tukvksa ds fy, 2-5 fefy;u
Hkkjrh; #i;s vkSj ifj;¨tukvksa ds fy, nl yk[k
Hkkjrh; #i;s rd dh lgk;rk çnku djrk gSA ¼ii½
eqæk _.k ;¨tuk t¨ fdlku fofuekZ.k bdkb; ä dh
LFkkiuk ds fy, nl yk[k Hkkjrh; #i;s rd dh
foÙkh; lgk;rk çnku djrh gSA ¼ukjax ,oa vU;
2022½
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orZeku esa Hkkjr ds 'kgn m|¨x esa dÃ
O;kolkf;d çfr}anh yxs gq, gSa tSls Mkcj bafM;k]
ckVZfud] vuksZYM guh ch lfoZlst] cht+oSDl Ý‚e
chdhilZ] feylZ guh daiuh vkSj cYlZu guh ¼flag]
2023½A gkyk¡fd] ns’k esa 'kgn dk mRiknu e©twnk
Lrj ¼yxHkx 133]000 ehfVªd Vu@o"kZ½ ls dÃ
yk[k ehfVªd Vu@o"kZ½ ls dÃ yk[k ehfVªd Vu@o"kZ
rd rHkh c<+k;k tk ldrk gS] tc Ñf"k dk;Zcy dk
,d cM+k fgLlk Lora= Lo&j¨t+xkj e/kqeD[kh ikyd ä
ds :i esa 'kkfey g¨ tk,A

xzkeh.k fdlku¨a ds fy, e/kqeD[kh ikyu ,d
vkd"kZd ykHkçn O;olk; g¨ ldrk gSA ;g çfr
o"kZ 'kq) vk; ds :i esa 400]000 & 1 fefy;u
Hkkjrh; #i;s yk ldrk gS vkSj blds fy, mUur
rduhd] cM+s foÙkh; fuos’k ;k O;kid cqfu;knh <kaps
dh vko’;drk ugha gSA ns’k esa 'kgn dh ekax c<+
jgh gS vkSj Hkkjr ls 'kgn dk fu;kZr c<+us dh dkQh
laHkkouk,a gSaA ;fn ,slk  gS] r¨ e©twnk leL;k,a D;k
gSa t¨ e/kqeD[kh ikyu esa xzkeh.k fdlku¨a dh O;kid
Hkkxhnkjh ds ek/;e ls 'kgn mRiknu dh çeq[k òf)
esa ck/kk cu jgh gSa\ fuEufyf[kr rF; bu leL;kvksa
ij la{ksi esa ppkZ djrs gS:

'kgn mRiknu esa cqfu;knh <kaps vkSj Kku dh
vko’;drk gSA vf/kdka’k fdlku ä ds ikl e/kqeD[kh
ikyu ds fy, vko’;d cqfu;knh <k¡pk ;k Kku ugha
gSA os ftu NÙk¨a dk mi;¨x djrs gSa os vk/kqfud
çdkj ds NÙk ä ¼tSls ySaxLVª‚Fk½ ds ctk; vYifodflr
çdkj ds g¨rs gSaA muds ikl vk/kqfud NÙk ä d¨
LFkkfir djus vkSj mi;¨x djus dk fo’ks"k Kku ugha
gS vkSj 'kgn ds lkFk&lkFk e¨e vkSj vU; mi¨Rikn
fudkyus dk Hkh Kku ugha gSA vk/kqfud e/kqeD[kh
NÙk ä d¨ LFkkfir djus ds lkFk&lkFk fu;fer varjky
ij NÙk ä ds vko’;d fujh{k.k ds fy, iwath dh
vko’;drk g¨rh gSA e/kqeD[kh fdlku¨a d¨ foÙkh;
dfBukÃ esa Mkys fcuk bl iwath d¨ tqVkus dh
t:jr gSA Hkkjr ljdkj bl iwath d¨ tqVkus ds
fy, jkLrs miyC/k djk jgh gS ysfdu u©dj’kkgh
vkSj v{kerkvksa ls fuiVuk ck/kk cu ldrk gSA

foÙki¨"k.k ds oSdfYid rjhds Hkh g¨ ldrs gSa] ysfdu
fdlku ä d¨ mUgsa ryk’kus vkSj mudk mi;¨x djus
esa dfBukÃ g¨rh gSA ¼ukjax ,oa vU; 2022½

mRikfnr 'kgn dk mfpr ewY; fey jgk gSA
N¨Vs vkSj lhekar fdlku t¨ e/kqeD[kh ikyu d¨
,d lg&O;olk; ds :i esa viukrs gSa] muds fy,
;g egRoiw.kZ gS fd mUgsa mRikfnr 'kgn dk vPNk
;k de ls de mfpr ewY; feysA vPNh dher ikus
ds fy,] 'kgn d¨ lalkf/kr] iSd djds lh/ks ns’k ds
Hkhrj miHk¨Drkvksa d¨ cspk tkuk pkfg, ;k ns’k ds
ckgj fu;kZr fd;k tkuk pkfg,A bls 'kq)rk ds fy,
ijh{k.k vkSj çekf.kr djus dh Hkh vko’;drk gSA
tSfod 'kgn dh cM+h vkSj c<+rh ekax gSA tSfod
'kgn ds fy, ;g lqfuf’pr fd;k tkuk pkfg, fd
e/kqefD[k;k¡ ftu Qwy ä vkSj Qly ä d¨ [kkrh gSa
muesa dhVuk’kd¨a dk mi;¨x u fd;k tk,A N¨Vs
vkSj lhekar fdlku¨a ds ikl vko’;d lalk/ku ä vkSj
xq.koÙkk ijh{k.k vkSj çek.ku lqfo/kkvksa rd vklku
igqap ugha gSA blds vykok] muds ikl foi.ku
lqfo/kkvksa vkSj ifjogu fodYi¨a dk vHkko gSA
urhtru] 'kgn fdlku viuk 'kgn fcp©fy; ä d¨
csp nsrs gSa vkSj mUgsa dkQh uqdlku mBkuk iM+rk
gSA ¼ukFk ,oa vU; 2019½A

ÝseodZ] guh ç¨MD’ku ÝseodZ] ¼oS".koh] 2024½
ls fy;k x;k gS vkSj vxys Hkkx esa ppkZ dh xÃ gS]
t¨ ;g n’kkZrk gS fd futh lkekftd m|e dSls
LFkkfir fd, tk ldrs gSa t¨ Åij ppkZ dh xÃ n¨
leL;kvksa dk lek/kku djrs gSaA

'kgn mRiknu <kapk

;gka ge ,d ,sls <k¡ps ij ppkZ dj jgs gSa
ftldk mi;¨x futh ykHkdkjh lkekftd m|e ä
dh LFkkiuk ds fy, fd;k tk ldrk gS] t¨
e/kqeD[kh ikyd ä d¨ vius 'kgn ds fy, mfpr
e©ds ij udn mfpr&O;kikj ewY; çkIr djrs gq,
dsoy 'kgn mRiknu ij /;ku dsafær djus ij
etcwj djrk gSA futh ykHkdkjh lkekftd m|e
vk/kqfud e/kqeD[kh ds NÙks ds cqfu;knh <kaps ds
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fuekZ.k vkSj mi;¨x ds lkFk&lkFk blds çlaLdj.k] ijh{k.k] çek.ku vkSj iSdsftax ds ckn 'kgn dh fcØh
ls lacaf/kr lHkh ekey ä dk /;ku j[krk gSA

'kgn mRiknu <kapk ¼oS".koh] 2024½ esa of.kZr guh ds;j vÝhdk ¼,plh,½ ds fMtkbu ekeys ls fy;k
x;k gSA ,plh, ¼dÃ varjjk"Vªh; iqjLdkj ä ds çkIrdrkZ½ dsU;k esa ,d vR;f/kd lQy ykHk ds fy, futh
lkekftd m|e gS] ftldh LFkkiuk 2000 esa Qk:d thok vkSj muds n¨ lg;¨fx; ä us dh FkhA ;g 12]000

ls vf/kd e/kqeD[kh ikyd ä ¼;w,uMhih] 2012½ }kjk 'kgn mRiknu dh lqfo/kk çnku djrk gSA 2017 rd]
blesa 50 y¨x ä d¨ j¨txkj feyk ¼;sy ,lvks,e] 2017½A ,plh, iwohZ vÝhdk esa mPp xq.koÙkk okys 'kgn
dk lcls cM+k mRiknd cu x;k gS vkSj bl {ks= esa e¨e ds lcls cM+s fu;kZrd ä esa ls ,d gS ¼oS".koh] 2024½A
'kgn mRiknu <kaps esa rhu e‚My 'kkfey gSa] f=i{kh; O;olk; e‚My] larqfyr n¨gjh l{kerk e‚My vkSj
foLr`r lapkyu e‚My%

f=i{kh; fctusl ekWMy

fp= 1 % f=i{kh; fctusl ekWMy

fp= 1 esa fn[kk, x, O;olk; e‚My ¼thok] 2004( czkat+sy vkSj oSysaVs] 2007½ ds rhu ?kVd gSa: ¼,½ ,d
futh ¼ykHkdkjh½ lkekftd m|e ¼ih,lÃ½( ¼ch½ xzkeh.k N¨Vs e/kqeD[kh ikyd( vkSj ¼lh½ QafMax ,tsafl;ka
ftuesa ljdkjh ,tsafl;ka vkSj futh fodkl vkSj futh ,tsafl;ka ¼cktkj ds vykok½ 'kkfey gSaA ih,lÃ dk
xzkeh.k N¨Vs e/kqeD[kh ikyd¨a] QafMax ,tsafl; ä vkSj cktkj ds lkFk laca/k gSA xzkeh.k N¨Vs e/kqeD[kh ikyd¨a
dk QafMax ,tsafl; ä ds lkFk det¨j laca/k gS D; äfd e/kqeD[kh ds NÙks dh [kjhn vkSj lacaf/kr [kpks± ds fy,
QafMax dh O;oLFkk ih,lÃ }kjk dh tkrh gS vkSj fdlh Hkh _.k dk iquHkZqxrku ih,lÃ }kjk fd;k tkrk gS(
ih,lÃ e/kqeD[kh ikyd ä ls ,sls fdlh Hkh _.k fdLr ds Hkqxrku dh olwyh ih,lÃ }kjk [kjhns x, 'kgn
vkSj 'kgn ls lacaf/kr vU; mRikn¨a ds fy, fd, x, udn Hkqxrku ls dV©rh djds djrk gSA xzkeh.k N¨Vs
e/kqeD[kh ikyd ä dk Hkh ckt+kj ls tqM+ko g¨rk gS D; äfd mudk 'kgn ckt+kj esa fcdrk gS] ysfdu ;g tqM+ko
vkSj Hkh det+̈ j gS D; äfd ckt+kj esa muds 'kgn dh fcØh esa e/kqeD[kh ikyd ä dh d¨Ã Hkwfedk ugha g¨rh gSA
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,plh, ds laLFkkid ä us e‚My d¨ ykxw djuk vkSj mi;¨x djuk 'kq: djus ls igys tkap dh fd D;k
vk/kqfud ySaxLVª‚Fk NÙk¨a ¼,Lij] yanu vkSj dkapokyk] 2013½ d¨ mfpr dher ä ij çkIr ;k fufeZr fd;k tk
ldrk gS vkSj D;k e/kqeD[kh ikyd ä d¨ bls [kjhnus ds fy, iSls dh O;oLFkk dh tk ldrh gS ;k m/kkj fn;k
tk ldrk gSA mUg äus ;g Hkh tkapk fd D;k ,d= fd, x, 'kgn d¨ e/kqeD[kh ikyd¨a ls [kjhnk tk ldrk
gS vkSj ¼’kgn ds çlaLdj.k vkSj iSdsftax ds ckn½ ,slh dher ä ij cspk tk ldrk gS] ftlls e/kqeD[kh ikyd¨a
d¨ viuh vkfFkZd fLFkfr esa lq/kkj djus ds fy, mfpr 'kq) ykHk ¼_.k iquHkZqxrku fdLr dk Hkqxrku djus
ds ckn½ fey ldsA ,plh, laLFkkid ä us iqf"V dh fd O;olk; e‚My dkjxj g¨xk vkSj e/kqeD[kh ikyd ä
d¨ mfpr fjVuZ vkSj ç¨Rlkgu çnku djsxkA ;fn bl O;olk; e‚My dk mi;¨x Hkkjr esa ,d leku
lkekftd m|e LFkkfir djus ds fy, fd;k tkrk gS] r¨ ih,lÃ ds laHkkfor laLFkkid¨a d¨ blh rjg ;g
tkapus dh vko’;drk g¨xh fd Åij ppkZ fd, x, f=i{kh; O;olk; e‚My dk mi;¨x djds lkekftd
m|e dk fuekZ.k laHko gS vkSj e/kqeD[kh ikyd ä d¨ vPNk 'kq) ykHk nsus tk jgk gSA

larqfyr n¨gjh l{kerk lapkyu e‚My

fp= 2 % larqfyr n¨gjh l{kerk lapkyu e‚My

fp= 2 esa fn[kk;k x;k e‚My <kaps dk eq[; ?kVd gSA futh lkekftd m|e ¼ih,lÃ½ dk lapkyu n¨
çdkj dk g¨rk gS] ,d fiÙkh ls lacaf/kr vkSj nwljk 'kgn ls lacaf/krA ih,lÃ d¨ n¨u ä çdkj ds lapkyu d¨
l{ke djus ds fy, larqfyr /;ku nsus dh vko’;drk gSA ¼guh ch vÝhdk lkekftd m|e ds lapkyu esa
bl lykg ds egRo dh iqf"V dh xÃ gSA½ NÙkk lapkyu e/kqeD[kh ikyd ä d¨ ySaxLVª‚Fk ;k dqN vU; çdkj
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ds vk/kqfud NÙks cspdj 'kgn ds mRiknu d¨ l{ke cukrk gS( bu NÙk ä dh dher de djus ds fy, bUgsa
vf/kekur% ih,lÃ }kjk fufeZr fd;k tkuk pkfg,A NÙkk lapkyu esa e/kqeD[kh ds NÙks dh [kjhn] NÙk¨a dh
LFkkiuk vkSj muds fu;fer xgu fujh{k.k vkSj 'kgn mRiknu esa e/kqeD[kh ikyd¨a ds çf’k{k.k ds fy,
vko’;d /ku dh [kjhn dh lqfo/kk 'kkfey gSA QafMax T;knkrj lw{e&foÙk laLFkku ä ls dh tkrh gS |

'kgn ifjpkyu ih,lÃ ds fy, jktLo mRiUu djus esa l{ke cukrk gSA buesa LFkkfir e/kqeD[kh ds NÙks
ls 'kgn vkSj vU; 'kgn mi¨Rikn ¼tSls e¨e½ dk laxzg vkSj muds fy, e©ds ij mfpr cktkj Hkqxrku djuk
vkSj fQj çlaLdj.k] ijh{k.k] çek.ku] iSdsftax vkSj fcØh 'kkfey gSA futh lkekftd m|e d¨ m|e esa
ukekafdr e/kqeD[kh ikyd ä d¨ vPNk ;k de ls de mfpr ykHk çnku djus esa l{ke cukus ds fy, iSd fd,
x, 'kgn dh ykxr vkSj NÙkk lapkyu dh ykxr dh olwyh ds ckn 'kgn vkSj vU; mi¨Rikn ä dh fcØh
ykHknk;d g¨uh pkfg,A m|e d¨ cuk, j[kus vkSj vius dke dk foLrkj djus esa l{ke cukus ds fy,
lkekftd m|e d¨ Lo;a ykHknk;d cuus dh vko’;drk gSA

foLr`r lapkyu e‚My

fp= 3 % foLr`r lapkyu e‚My

fp= 3 esa fn[kk;k x;k ;g e‚My fp= 2 esa fn[kk, x, e‚My ds NÙks lapkyu vkSj 'kgn lapkyu ij
fooj.k çnku djrk gSA ;g fn[kkus ds vykok fd xzkeh.k N¨Vs e/kqeD[kh ikyd ä dk foÙki¨"k.k ,tsafl; ä vkSj
cktkj ds lkFk tqM+ko gS] ;g vkadM+k foÙkh; çokg vkSj mRikn vkSj@;k futh lkekftd m|e vkSj foÙkh;
,tsafl; ä] xzkeh.k N¨Vs e/kqeD[kh ikyd ä ¼m|e }kjk ukekafdr½] vkSj ckt+kj ds chp 1 ls 7 rd yscy fd;k
x;k lsok çokg gS A bu çokg ä dh O;k[;k fuEu gS :
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_.k: e/kqeD[kh ds NÙks dh [kjhn ;k fuekZ.k
ds fy, foÙkh; ,tsafl;¨a ls futh lkekftd m|e
¼ih,lÃ½ d¨ _.k fuf/k dk foÙkh; çokgA

_.k okilh: ih,lÃ ls foÙkh; ,tsafl; ä d¨
_.k Hkqxrku fdLr dk foÙkh; çokg ¼;s Hkqxrku
ukekafdr fdlku ä ds ctk; ih,lÃ }kjk fd, tkrs
gSa½

mRikn¨a vkSj leFkZu d¨ l{ke djuk: 'kgn
ls lacaf/kr mi¨Rikn ä dk dq’kyrkiwoZd mRiknu djus
ds fy, ih,lÃ }kjk e/kqeD[kh ds NÙks dh LFkkiuk
vkSj e/kqeD[kh ikyd LFky ij e/kqeD[kh ds NÙks dk
fujh{k.k djuk |

mRikn: e/kqeD[kh ikyd LFky ls ih,lÃ rd
'kgn vkSj 'kgn ds mi¨Rikn ä dk LFkkukarj.k |

'kgn mRikn¨a dh dher: ih,lÃ }kjk [kjhns
x, 'kgn vkSj e¨e vkSj vU; mi¨Rikn¨a ds mfpr
cktkj ewY; dk e©ds ij udn Hkqxrku] _.k fdLr
dh vnk;xh vkSj e/kqeD[kh ds NÙks ds fujh{k.k dh
ykxr esa dV©rh ds ckn e/kqeD[kh ikyd d¨ fd;k
tkrk gSA

iSdsTM 'kgn: çlaLdj.k] ijh{k.k] çek.khdj.k
vkSj iSdsftax ds ckn ih,lÃ }kjk lqijekdZsV ¼vkSj
vU; ekxks±½ esa iSdsTM 'kgn vkSj e¨e vkSj vU;
mi&mRikn ä dh fcØhA

'kgn mRikn¨a dh fcØh ls jktLo: cktkj
esa 'kgn vkSj e¨e vkSj vU; mi¨Rikn ä dh fcØh ls
ih,lÃ }kjk mRiUu jktLo |

foLr`r lapkyu e‚My ls irk pyrk gS fd
e/kqeD[kh ikyd d¨ 'kgn vkSj 'kgn ls lacaf/kr
vU; mi¨Rikn¨a ds fy, futh lkekftd m|e ls
e©ds ij mfpr cktkj ewY; feyrk gSA

fiNys rhu n’kd¨a esa Hkkjr us 'kgn mRiknu
c<+kus rFkk vkSj blds fu;kZr esa vPNh çxfr dh
gSA bl ç;kl esa ljdkjh laxBu¨a ds vykok
futh daifu;ka Hkh Hkwfedk fuHkk jgh gSaA ysfdu

orZeku Lrj ¼yxHkx 133]000 ehfVªd Vu@o"kZ½
vkSj {kerk ¼700]000 ehfVªd Vu@o"kZ ls vf/kd½
ds chp ds fo’kky varj d¨ ikVus dh vHkh Hkh
vko’;drk gSA blfy,] dqN vR;ar fHkUu
n`f"Vd¨.k¨a dk irk yxkus vkSj mu ij ç;¨x
djus dh vko’;drk gSA

Åij ppkZ dh xÃ 'kgn mRiknu dh :ijs[kk]
ftls guh ç¨MD’ku ÝseodZ dgk tkrk gS] ,d ,sls
n`f"Vd¨.k dk [kkdk çnku djrh gS t¨ e/kqeD[kh
ikyu d¨ ,d vfrfjDr O;olk; ds :i esa 'kq:
djus esa N¨Vs vkSj lhekar fdlku ä ds ,d cM+s oxZ
dh Hkkxhnkjh dh lqfo/kk çnku djrh gSA dsU;k esa
guh ds;j vÝhdk uked lQy 'kgn mRiknu
lkekftd m|e cukus esa <kaps dk igys gh mi;¨x
vkSj ijh{k.k fd;k tk pqdk gS] ftls ratkfu;k esa
n¨gjk;k x;k gS vkSj ;qxkaMk] eykoh vkSj lwMku esa
vius lapkyu dk foLrkj fd;k gSA ¼oS".koh] 2024½

;g :ijs[kk mu n¨ çdkj dh xaHkhj leL;kvksa
dk lek/kku djrh gS t¨ N¨Vs fdlku ä d¨ 'kgn
vkSj 'kgn ls lacaf/kr mi¨Rikn tSls e¨e ds mRiknu
esa Hkkx ysus ls j¨drh gSaA ,d çdkj dh leL;k
vko’;d 'kgn mRiknu Kku çkIr djus] vk/kqfud
cqfu;knh <kaps dh [kjhn] vkSj foÙkh; dfBukÃ ds
fcuk vkSj Hkz"Vkpkj vkSj u©dj’kkgh dk lkeuk fd,
fcuk bls foÙki¨f"kr djus ds fy, /ku çkIr djus ls
lacaf/kr gSA nwljh çdkj dh leL;k 'kgn vkSj 'kgn
ls lacaf/kr mi&mRikn ä d¨ ,slh dher ij cspuk gS
t¨ e/kqeD[kh ikyu O;olk; d¨ N¨Vs fdlku ä ds
fy, ykHknk;d cukrh gSA

<kaps dh çsjd 'kfDr ,d ykHkdkjh futh
lkekftd m|e gSA dÃ O;fDrxr N¨Vs fdlku ä
}kjk 'kgn vkSj 'kgn ls lacaf/kr vU; mi¨Rikn ä ds
mRiknu d¨ lqfo/kktud cukus ds fy, ykHkdkjh
futh m|ferk dh Hkkxhnkjh bl <kaps dh ,d vPNh
fo’ks"krk gS D; äfd ;g dM+h esgur vkSj jpukRed
leL;k lek/kku d¨ c<+kok nsrh gSA
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;g <kapk n¨u ä çdkj dh leL;kvksa&cqfu;knh
<kaps@foÙki¨"k.k vkSj foi.ku&d¨ u, rjhds ls gy
djus ds fy, ,d cgqr gh fnypLi lek/kku çnku
djrk gSA futh lkekftd m|e 'kgn fdlku ä ds
fy, vko’;d vk/kqfud e/kqeD[kh ds NÙks [kjhnus
ds fy, /ku tqVkus dk /;ku j[krk gS] fdlku ä d¨
NÙk ä d¨ miyC/k djkrk gS] vko’;d NÙk¨a dk
fujh{k.k djrk gS] vkSj e/kqeD[kh ikyd ä d¨ vko’;d
'kgn mRiknu çf’k{k.k çnku djrk gSA lkekftd
m|e _.k fdLr Hkqxrku vkSj fujh{k.k dh ykxr esa
dV©rh ds ckn 'kgn ds fy, e/kqeD[kh ikyd ä d¨
mfpr cktkj ewY; nsrk gSA ;g 'kgn ds çlaLdj.k]
ijh{k.k] çek.ku vkSj iSdsftax ds ckn mls cspus ls
lacaf/kr lHkh ekey ä dk /;ku j[krk gSA blds
vykok] lkekftd m|e ;g lqfuf’pr djrk gS fd
e/kqeD[kh ikyd ä d¨ muds }kjk csps tkus okys
'kgn vkSj vU; mi¨Rikn ä ij vPNk ;k de ls de
mfpr ykHk feysA

'kgn mRiknu <kaps esa rhu e‚My & f=i{kh;
O;olk; e‚My] larqfyr n¨gjh l{ke lapkyu e‚My]
vkSj foLrr̀ lapkyu e‚My & d¨ N¨Vs vkSj lhekar
fdlku ä }kjk e’k:e ¼vkSj tSfod vaMs½ tSls vU;
Ñf"k mRikn ä dk mRiknu djus ds fy, vklkuh ls
vuqdwfyr fd;k tk ldrk gSA Hkkjr esa vkS"k/kh;
e’k:e ¼Ñf"k&tkxj.k] 2021½ lfgr fofHkUu çdkj
ds e’k:e dh [ksrh dh vokLrfod laHkkouk gS]
gkykafd dqN m|e’khyrk ç;kl¨a ds mnkgj.k Hkh gSa
¼eu¨t] 2022½A e’k:e mRiknu <kapk Hkkjr esa
e’k:e ds mRiknu d¨ cM+k c<+kok ns ldrk gSA

Hkkjr esa 'kgn mRiknu ds fy, 'kgn mRiknu
<kaps dk mi;¨x

Hkkjr esa 'kgn mRiknu <kaps dk mi;¨x djus
ds fy,] futh lkekftd m|e d¨ fuEufyf[kr ij
/;ku nsuk pkfg,:

O;ogk;Zrk dh tk¡p djuk: Hkys gh guh ds;j
vÝhdk esa ÝseodZ dk mi;¨x vkSj ijh{k.k fd;k

x;k g¨] iatkc tSls ,d fuf’pr {ks= esa ÝseodZ ds
mi;¨x dh tk¡p dh tkuh pkfg, rkfd ;g lqfuf’pr
fd;k tk lds fd N¨Vs fdlku ä ¼e/kqeD[kh ikyd ä½
d¨ muds 'kgn vkSj 'kgn ls lacaf/kr mi¨Rikn dh
fcØh ds fy, vPNk ;k mfpr ykHk çnku fd;k tk
ldsA vk/kqfud çdkj ds e/kqeD[kh ds NÙks dSls lLrs
esa çkIr fd;s tk ldrs gSa vkSj mUgsa [kjhnus ds fy,
_.k dh C;kt nj ä d¨ dSls de j[kk tk ldrk gS]
;g fu/kkZfjr djuk g¨xkA

vk/kqfud e/kqeD[kh ds NÙks: ySaxLVª‚Fk gkbOl
tSls vk/kqfud e/kqeD[kh NÙk ä ds fuekZ.k dk irk
yxkus dh vko’;drk gSA blls e/kqeD[kh ds NÙks
dh ykxr de g¨ tk,xh vkSj bl çdkj e/kqeD[kh
ikyd¨a d¨ muds 'kgn vkSj vU; 'kgn mRikn ä ds
fy, csgrj fjVuZ feysxkA guh ds;j vÝhdk fMt+kbu
ekeys esa] lkekftd m|e ySaxLVª‚Fk e/kqeD[kh ds
NÙks dk fuekZ.k djrk gSA

'kgn dh xq.koÙkk: csps x, 'kgn dh mPp
xq.koÙkk lqfuf’pr dh tkuh pkfg,A 'kgn dh 'kq)rk
vkSj lhlk] dSMfe;e vkSj vklZsfud tSlh tgjhyh
/kkrqvksa ds fy, ijh{k.k fd;k tkuk pkfg,A 'kgn
dh 'kq)rk ekU;rk çkIr ,tsafl; ä }kjk çekf.kr
g¨uh pkfg,A Hkkjr esa 'kgn dh vf/kd vkSj c<+rh
ekax dk eq[; dkj.k 'kgn ds LokLF; ykHk gSa vkSj
blfy, ;g lqfuf’pr djuk cgqr egRoiw.kZ gS fd
cspk tk jgk 'kgn mPp xq.koÙkk okyk g¨A 'kgn dk
fu;kZr] fo’ks"kdj ;wj¨ih; ns’k ä d¨] bldh xq.koÙkk
ds çfr vR;f/kd laosnu’khy gSA ¼’ukbMj] 2011½A

tSfod 'kgn: vkWxZsfud 'kgn dh Hkkjr ds
lkFk&lkFk fons’k ä esa Hkh dkQh ekax gSA ;g vf/kd
dher çnku djrk gS] ysfdu bls Hkkjr ds lkFk&lkFk
Hkkjr ds ckgj dh ,tsafl; ä }kjk tSfod g¨us ds fy,
çekf.kr djus dh vko’;drk gSA tSfod 'kgn ds
mRiknu ds fy,] fof’k"V e/kqeD[kh ikyd ä vkSj
e/kqeD[kh dkWy¨fu; ä dh igpku dh tkuh pkfg, vkSj
;g lqfuf’pr djus ds fy, fo’ks"k mik; fd, tkus
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pkfg, fd bu e/kqeD[kh dkWy¨fu; ä dh e/kqefD[k;k¡
ftu Qly ä d¨ [kkrh gSa] muesa dhVuk’kd ä dk mi;¨x
u fd;k tk,A

Hk©x¨fyd dojst: ns’k ds vf/kdka’k N¨Vs
xzkeh.k vkSj vkfnoklh ifjokj ä d¨ 'kgn dh [ksrh esa
Hkkx ysus dh t:jr gS rkfd ns’k d¨ 'kgn mRiknu
vkSj ijkx.k dh {kerk rd igqapus esa enn fey lds
rkfd Qly ä dh mRikndrk c<+ ldsA yxHkx
13]000 e/kqeD[kh NÙk ä vkSj 133]200 ehfVªd Vu
'kgn ds e©twnk Lrj ls 700 ehfVªd Vu ls vf/kd
'kgn dk mRiknu djus ds fy, 100 fefy;u ls
vf/kd e/kqeD[kh ds NÙks g¨us dh laHkkouk gSA ¼vcz̈ y]
2023( fy[kh] 2024½A 'kgn mRiknu <kaps dk mi;¨x
xzkeh.k vkSj vkfnoklh fdlku¨a d¨ t¨M+us esa çeq[k
Hkwfedk fuHkk ldrk gSA gkyk¡fd] <kaps dk mi;¨x
djus okyk ,d ,dy 'kgn mRiknu lkekftd
m|e ns’k dh fo’kky Hk©x¨fyd lhek d¨ doj ugha
dj ldrk gSA blfy, lcls igys ,d fuf’pr
{ks= esa lkekftd m|e tSls m|e LFkkfir djus dh
vko’;drk g¨xhA ,d ckj ;g lQy g¨ tk,] r¨
bls iwjs ns’k esa n¨gjk;k tkuk pkfg, ;k ns’k ds vU;
{ks= ä esa blh rjg ds 'kgn mRiknu m|e LFkkfir
fd, tkus pkfg,A

foÙki¨"k.k: 'kgn mRiknu <kaps dk mi;¨x
djds LFkkfir 'kgn mRiknu lkekftd m|e d¨
n¨ Lrj¨a ij foÙki¨"k.k dh vko’;drk g¨xhA ,d
Lrj ij lkekftd m|e d¨ Lo;a foÙki¨f"kr djus
dh vko’;drk g¨xhA ;g fdlh Hkh LVkVZvi daiuh
dh rjg gh fd;k tk ldrk gS] 'kq#vkr esa ,atsy
fuos’kd¨a }kjk vkSj ckn esa _.k vkSj QaM tqVkdjA
'kgn mRiknu m|e esa Hkkx ysus okys e/kqeD[kh
ikyd¨a ds fy, foÙki¨"k.k ds nwljs Lrj dh
vko’;drk gSA mudh QafMax bl rjg ls dh
tkuh pkfg, fd Hkkx ysus okys e/kqeD[kh ikyd
_.k dh fd’r¨a vkSj vU; 'kqYd¨a d¨ muds e©ds
ij udn Hkqxrku ls dkV ysus ds ckn lkekftd

m|e d¨ 'kgn dh fcØh ls vPNk ;k de ls de
mfpr ykHk dek ldsaA blds fy, e/kqeD[kh ikyu
d¨ c<+kok nsus ds fy, Hkkjr ljdkj dh fofHkUu
;¨tukvksa vkSj cSad¨a ls feyus okys _.k dk irk
yxkuk g¨xkA blds vfrfjDr] fdok ¼fdok osclkbV]
2024½ tSls ØkmM QafMax laxBu¨a ij Hkh /;ku
fn;k tkuk pkfg,A guh ds;j vÝhdk ¼oS".koh]
2024½ us fdok d¨ vius m|e esa ukekafdr
e/kqeD[kh ikyd¨a ds fy, /ku ds ,d vPNs lz¨r ds
:i esa ik;k gSA

fu"d"kZ

bl vkys[k esa geus e/kqeD[kh ikyu] N¨Vs vkSj
lhekar fdlku ä d¨ 'kgn mRiknu esa Hkkx ysus esa
vkus okyh leL;kvksa] gky gh esa çdkf’kr ,d
iqLrd ds fMtkbu dsl ls çkIr 'kgn mRiknu <kaps
vkSj Hkkjr esa 'kgn mRiknu c<+kus ds fy, <kaps ds
mi;¨x ij ppkZ dh gSA guh ç¨MD’ku ÝseodZ] ,d
'kfDr’kkyh vo/kkj.kk gS t¨ ,d rjQ vius N¨Vs
vkSj lhekar fdlku¨a dh vk; esa o`f) dj ldrh gS
vkSj nwljh rjQ vius Ñf"k dk;Zcy dk mi;¨x
e©twnk Lrj ä vkSj ns’k ds chp ds fo’kky varj d¨
ikVus ds fy, dj ldrh gSA e/kqeD[kh dkWy¨fu;¨a
dh la[;k esa òf) ls e/kqefD[k;¨a }kjk ijkx.k ds
ek/;e ls Ñf"k Qly ä dh mRikndrk c<+kus esa Hkh
enn feysxhA

bl vkys[k esa ppkZ dh xÃ 'kgn mRiknu
:ijs[kk Kku ds dÃ e¨fr;¨a esa ls ,d gS ftls
l¨’ky bu¨os’ku fMt+kbu dsl ¼oS".koh] 2024½
iqLrd ls çkIr fd;k tk ldrk gSA iqLrd esa
nqfu;k Hkj ds ikap egk}hi¨a ds ckjg ns’k¨a ds chl
fMtkbu ekey¨a esa Kku ds ,sls dÃ e¨rh 'kkfey
gSa] t¨ xzkeh.k vkfFkZd fodkl d¨ c<+kok nsus ls
ysdj tyok;q ifjorZu d¨ lac¨f/kr djus rd ds
{ks= ä esa QSys gq, gSa] t¨ Hkkjr vkSj vU; esa lkekftd
vkSj i;kZoj.kh; eqÌ¨a d¨ lac¨f/kr djus esa mi;¨xh
g¨ ldrs gSaA
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'kks/k i= esa iz;qDr vaxzst+h 'kCnksa dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Beekeeping e/kqeD[kh ikyu 

Honey production framework 'kgn mRiknu <+kapk 

Processing izlaLdj.k 

Propolis e/kqeD[kh xksan 

Private social enterprise futh lkekftd mn~;e 

Social innovation Lkekftd uoizorZu 

Tripartite f=i{kh; 
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The Importance of Folk Media and Folk Custom as HIV/AIDS Preventive
Healthcare in 21 century
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lkjka’k

orZeku ifjn’̀; rd nqfu;k Hkj esa vke y¨x ä ds fy, ,pvkÃoh@,M~l dh egkekjh ds fy, fpfdRlk
mipkj ds :i esa fuokjd LokLF; vH;kl d¨ viukuk lcls vPNk mik; gS] ftlls ijaijk vkSj y¨d jhfr
& fjokt ä ds ek/;e ls vke y¨x ä ds chp vklkuh ls tkx:drk iSnk dh tk ldrh gSA ,pvkÃoh@,M~l
dh laØked egkekjh ,d varjjk"Vªh; [krjk jgh gSA ;g 'k¨/k i= dqN ijaijkvksa vkSj y¨d jhfr & fjokt¨a
dh O;k[;k djrk gS ftudk mi;¨x lkekftd tulapkj ek/;e (Social Media) esa igy djus ds fy,
fd;k tk ldrk gS rkfd blds ckjs esa tkx:drk iSnk dh tk lds t¨ igys ls gh gekjs ns’k Hkkjr ds lkFk
& lkFk nqfu;k Hkj esa çpfyr gSaA vke y¨x ä esa ,pvkÃoh@,M~l dh laØked egkekjh ds ckjs esa tkudkjh
dk vHkko jgk gS] t¨ fcuk ;g tkus fd os D;k dj jgs gSa] ,d ls nwljs esa vklkuh ls laØked j¨x QSyk
ldrs gSa] ;g muds fy, vkSj muls I;kj djus okys vU; y¨x ä ds fy, Hkh ,d xaHkhj [krjk gSA bl çdkj
ds dk;ZØe vkSj xfrfof/k; ä ds ek/;e ls mu lHkh dh enn dh tk ldrh gSa] t¨ blds ckjs esa ugha tkurs
gSa ;k t¨ fcuk fdlh d¨ crk, blds lkFk jgus ds fy, etcwj gSaA gekjk rdZ gS fd bu gLr{ksi¨a vkSj
fuokjd LokLF; ns[kHkky d¨ fo’o leqnk; ä ds chp ,pvkÃoh@,M~l dh bl laØked egkekjh d¨ [kRe
djus ds fy, fof’k"V mik; ds vk/kkj ij le>uk vkSj fo’ys"k.k djuk g¨xkA

Abstract

Up to the present scenario, adopting preventive healthcare practice is the best remedy as medical
cure for the pandemic of HIV/AIDS for the common people across the world which could be easily
making awareness among the common people through tradition and folk custom. The contagious
pandemic of HIV/AIDS has been an international threat. This research paper explains some types
of tradition and folk custom which could be used to take initiative in social media for making
awareness about it which are already have been practiced across the world along with our country
India. There has been a lack of knowledge about contagious pandemic of HIV/AIDS among the
common people who could easily spread contagious diseases one to another without knowing what
they are doing is also a serious threat for them and other who love them. Such types of programme

'kks/k i= / Research Paper
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and activities can help to them all who don’t
know about it or forced to live with it without
telling anyone. We argue that these
interventions and preventive healthcare have to
be understood and analysed on the basis of the
specific remedy to annihilate this contagious
pandemic of HIV/AIDS among the world
communities.

eq[;'kCn%  ,pvkÃoh @ ,M~l] laØked j¨x]
fuokjd LokLF; ns[kHkky] ijaijk] y¨d çFkk |

Key words: HIV/AIDS, Contagious Diseases,
Preventive Healthcare, Tradition, Folk Custom.

izLrkouk

y¨d ehfM;k ;k y¨d lapkj vFkkZr “Q+̈ d~
ehfM;k” ds fofHkUu fooj.kd gSa] ftlds ek/;e ls
lekt esa vklkuh ls fdlh Hkh lwpuk d¨ Hkstk  tk
ldrk gSaA y¨d ek/;e ds ckjs esa “vksjkyehfM;k”]
“ikjaifjd ehfM;k”] Lons’kh lapkj ç.kkyh] oSdfYid
ehfM;k] lewg ehfM;k vkSj de ykxr okyk ehfM;k
vkSj “vu©ipkfjd ehfM;k” 'kCn ä d¨ ijLij fofue;
ds :i esa mi;¨x fd;k tkrk gSA y¨d ek/;e esa
y¨d dFkk,¡] pqVdqys] dgkorsa] igsfy;k¡] ea=] os’kHkw"kk]
u`R;] ukVd] xhr] y¨d vkS"kf/k;k¡ vkSj nhokj¨a ij
ys[ku viuh ,d çdkj dh eu¨jatd ,oa vkd"kZd
vfHkO;fDr ls y¨x ä esa y¨dfç;rk gkfly djrs gSa A
y¨d ek/;e¨a ds çdkj ä esa dgkuh lqukuk] dBiqryh]
dgkorsa] n`’; dyk] ukVd] j¨y & Iys] laxhr
dk;ZØe] x äx chfVax] fMtZ] xkus] <¨y ihVuk vkSj
u`R; tSls vusd çk:i 'kkfey gSaA mij¨Dr ;s lHkh
lk/ku y¨d thou esa lkis{k :i ls vfHkO;Dr ijaijk
vkSj y¨d jhfr & fjokt¨a d¨ vfHkO;Dr djrs gSaA

xzkeh.k lekt ds y¨x¨  esa ,pvkÃoh @ ,M~l
ds çfr dÃ çdkj dh Hkzkafr;k¡ O;kIr gSa] ftlls
'kgjh {ks= Hkh vNwrk ugha jgk gSaA y¨d lekt blds
ckjs esa ckr djuk r¨ nwj blds ckjs esa tkuus ls Hkh
drjkrs jgs gSaA y¨d lekt esa ,pvkÃoh @ ,M~l
ds çfr tkx:drk ykus gsrq y¨d ehfM;k ds ek/;e
ls ,pvkÃoh ls lEcaf/kr dgkorsa] dfork] xhr vkSj
ukVd dk eapu fd;k tkrk jgk gSaA ;s lapkj pSuy

y¨x¨a ds  muds lkaLÑfrd] lkekftd vkSj
eu¨oSKkfud l¨p d¨ vkarfjd :i ls çHkkfor djrs
gSaA y¨d ehfM;k dh eq[; fo’ks"krk ;g gS fd os
lwpuk ds fo’oluh; lz̈ r gSa1  os LFkkuh; Kku d¨
c<+kok nsrs gSa vkSj leqnk; ä ds lkekftd & lkaLÑfrd]
/kkfeZd vkSj jktuhfrd fopkj ä dk ,d vfHkUu vax
cus jgrs gSaA

y¨d ek/;e lekt ij cgqr çHkko N¨M+rs gSa
vkSj lkekftd ifjorZu ykus esa egRoiw.kZ Hkwfedk
fuHkkrs gSaA blds ckotwn fd vk/kqfud ehfM;k lekt
ds yxHkx gj uqDdM+ ij igqap x;k gS] y¨d ehfM;k
us viuk LFkku cjdjkj j[kk gS] vkSj turk ds
fopkj ä vkSj ǹf"Vd¨.k¨a d¨ çHkkfor djus vkSj lekt
esa cnyko ykus ds fy, ,d 'kfDr’kkyh ek/;e ds
:i esa dk;Z djrk gSA blds vykok] xzkeh.k thou
esa ukrsnkjh vkSj fofHkUu lkekftd] lkaLÑfrd vkSj
/kkfeZd fopkj ä dk çHkqRo gSA leqnk; ä esa cgqr dqN
leku gS vkSj os vius lkekftd lanHkZ d¨ egRo nsrs
gSa] t¨ ,drk vkSj vkilh fo’okl d¨ c<+kok nsrs gSaA
bl çdkj mij¨Dr rF; ä ds vky¨d esa] lkekftd
usVodZ xzkeh.k leqnk; ä ds chp y¨d ehfM;k :i¨a
dh LohÑfr d¨ etcwr djus esa egRoiw.kZ ;¨xnku
nsrs gSa2 |

mij¨Dr of.kZr y¨d lapkj ds ek/;e ls vDlj
y¨ddFkkvksa] feFkd¨a vkSj vU; dYiukvksa ds :i esa
vfHkO;fDr çnku dh tkrh gSA lelkef;d lkekftd
?kVukvksa ds çfr lpsrrk ,oa tkx:drk ykus gsrq
O;fDrxr ,oa lkekftd Lrj ij mudk y¨d thou
esa :ikUrj.k dj fn;k tkrk gSa] t¨ /khjs /khjs y¨d
thou dk vax cu tkrk gSaA dkYifud ;k lPph
?kVukvksa ij vk/kkfjr bu vfHkO;fDr; ä ls uSfrd
,oa lkekftd ft+Eesnkjh dk c¨/k djk;k tkrk gSa]
ftls lhfer 'kS{kf.kd ewY; ä ds vk/kkj ij udkjk
ugh tk ldrkA bl çdkj mij¨Dr rF; ä dh
leh{kkvksa ds vk/kkj ij ;g fu"d"kZ fudyrk gSa fd
y¨d ehfM;k eu dh lkewfgd vkSj dYiuk’khy
jpuk,¡ gSa] t¨ xzkeh.k y¨dxhr ä ds igyqvksa d¨
yk{kf.kd :i ls le>krh gSa] vkSj lkFk gh muds
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çkIrdrkZvksa d¨ çlUu djrh gSaA pwafd y¨d ehfM;k
LFkkuh; fgr ä vkSj fparkvksa d¨ ml Hkk"kk vkSj eqgkoj¨a
esa lac¨f/kr djrk gS] ftlls n’kZd ifjfpr gSa vkSj
le>rs gSaA la{ksi :i esa dgsa r¨ os xzkeh.k {ks= ä esa
vkcknh ds fy, mi;qDr lapkj pSuy gSaA

vksax dh rjg vuq & D;jsesg us rdZ fn;k gS
fd y¨d ehfM;k lapkj ds ikjaifjd :i ä esa y¨x ä
ds ewY;¨a vkSj thou 'kSyh dh tehuh vfHkO;fDr ds
:i esa fodflr gqvk gS] vkSj D; äfd os LFkkuh;
Hkk"kkvksa dk mi;¨x djrs gSa] ftuls y¨x ifjfpr gSa]
os blesa varfuZfgr g¨ x, gSa3] t¨ mudh lkaLÑfrd]
lkekftd vkSj eu¨oSKkfud l¨p d¨ iw.kZ :i ls
çnf’kZr djrk gSA y¨d ehfM;k dk mi;¨x eu¨jatu]
lekpkj] ?k¨"k.kk,a] vuqu; vkSj lHkh çdkj ds
lkekftd vknku & çnku d¨ laçsf"kr djus ds fy,
fd;k tkrk gSA os ,d lk/ku gSa ftlds }kjk ,d
laLÑfr d¨ lajf{kr vkSj vuqdwfyr fd;k tkrk gSA
vuqla/kku us y¨x ä d¨ uokpkj¨a d¨ viukus ;k
vLohdkj djus ds fy, jkth djus esa vu©ipkfjd
ikjLifjd laidks± ds egRo d¨ fn[kk;k gS( ;s laidZ
vDlj y¨d ehfM;k ds ek/;e ls fd, tkrs gSaA

ikjaifjd y¨d xhr ä ds fo"k; y¨d jhfr &
fjokt¨a ds rkus&ckus esa cqudj orZeku lkekftd]
lkaLÑfrd vkSj jktuhfrd ?kVukvksa ij gkoh g¨
ldrs gSaA ,d ckj tc d¨Ã xhr ,d {ks= esa çLrqr
fd;k tkrk gS] r¨ bls O;kid :i ls gj d¨us esa
çlkfjr fd;k tkrk gS] vkSj bl rjg xzkeh.k y¨x ä
ds chp lwpuk çlkfjr dh tkrh gSA blfy,] xhr
u dsoy eu¨jatu ds fy, gSa] cfYd fofHkUu lkekftd]
lkaLÑfrd vkSj jktuhfrd fopkj ä d¨ lk>k djus
dk ,d lk/ku Hkh gSaA xhr mu y¨x ä d¨ lwfpr vkSj
f’kf{kr djrs gSa t¨ vius vklikl dh dqN ?kVukvksa
ls vutku gSaA

,pvkÃoh@,M~l ds çfr O;ogkj ifjorZu esa
y¨d ehfM;k dk mi;¨x

y¨x ä d¨ f’kf{kr djus vkSj ,pvkÃoh@,M~l
ds çfr O;ogkj cnyus ds tfVy] xSj vkSipkfjd

rjhd ä ds :i esa y¨d ehfM;k dh Hkwfedk d¨ le>kus
ds fy, vuqHkwfr vkSj lapkj ds ledkyhu fl)kar ä dk
mi;¨x fd;k tk ldrk gSA y¨d ehfM;k dh
mi;¨fxrk ds lanHkZ esa ,- caMqjk ds 'k¨/k dk;Z
cgqr dkjxj lkfcr gq;s gSa] ftuds }kjk çLrkfor
fl)kUr lkekftd f’k{k.k ¼vuqHkwfr½ ds vuq:i gS]
ftlesa dgk x;k gS fd vf/kdka’k O;ogkj e‚Mfyax
ds ek/;e ls lh[ks tkrs gSaA4 ;g fl)kar crkrk gS
fd nwlj ä ls vyx & vyx lh[kus dh çfØ;k ,d
fo’ks"k nf̀"Vd¨.k vkSj O;ogkj dk ,d 'kfDr’kkyh
f’k{k.k çfØ;k dk |¨rd gSA caMqjk dk ekuuk Fkk
fd d¨Ã Hkh O;fDr u dsoy d{kkvksa esa cfYd fQYe ä
vkSj Vsyhfotu dk;ZØe ä esa ik= ä lfgr j¨tejkZ dh
ftanxh esa vius j¨y e‚My ns[kdj Hkh lh[krs gSaA
rnuqlkj] y¨d ehfM;k dykdkj j¨y e‚My g¨rs gSa
ftuls y¨x lh[krs gSaA fofHkUu çdkj ds y¨d ek/
;e ä dk mi;¨x çkbej ds :i esa fd;k tkrk gS] t¨
xzkeh.k leqnk; ä ds fuokfl; ä d¨ mudh lkekftd]
lkaLÑfrd vkSj LokLF; fLFkfr; ä ij ppkZ vkSj funku
djus ds fy, vk/kkj çnku djrs gSa vkSj t¨ mUgsa
mu leL;kvksa ds lek/kku [k¨tus ds fy, dne
mBkus esa l{ke cukrs gSaA y¨d ehfM;k dh Hkwfedk
vkxs j¨tlZ ds lapkj vkSj uokpkj fl)kar dh
lnL;rk ysrh gS] t¨ crkrh gS fd ml leqnk; ;k
lewg ds usrR̀o }kjk viuk, tkus ds ckn leqnk; ä
;k y¨x ä ds lewg ä ds Hkhrj ,d uokpkj dSls dk;e
j[kk tk ldrk gSA5

1970 ds n’kd ds e/; esa] esfDld¨ ds fexq,y
lkfcn¨ us ;g fn[kkuk 'kq: fd;k fd lkekftd
lans’k ä okys l¨i vksisjk O;ogkj ifjorZu d¨ c<+kok
ns ldrs gSaA bu l¨i vksisjk dh mRifÙk ,d y¨d
ek/;e & ukVd esa gqÃ gSA ;s dk;ZØe y¨d ek/;e
:i ä & laxhr ls Hkh mith gSa vkSj ukVd esa HkhA

lapkj dk;kZUo;u vkSj fodkl ds fy, jaxeap
¼fFk,Vj lhvkÃMh½ dqeklh & ?kkuk esa y¨x ä ds
fodkl ds fy, ,d xSj ljdkjh laxBu ls lac)
,d LFkkuh; ukV~; lewg] ifjokj fu;¨tu tSls
çklafxd LokLF; eqÌ¨a ds ckjs esa mRlqd HkhM+ d¨
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f’kf{kr djus ds fy, udyh ykbo 'k¨ dk mi;¨x
djrk gS] tSlk fd gekjs ns’k esa Hkh bl rjg ds
uqdM~M ukVd ;k jaxkjax dk;ZØe dk vk;¨tu
g¨rk gSa] t¨ fd LokLF; ns[kHkky ds eqÌ¨a ij fdafpr
gh vk/kkfjr g¨rs gSaA dqN ns’k ä esa Lruiku] vkSj
,pvkÃoh @ ,M~l ds n’̀; ä d¨ lkoZtfud :i ls
n’kZd ä d¨ ;g tkurs gq, Hkh cuk, tkrs gSa fd mu
ij dkjZokÃ dh tk jgh gS] vkSj os vDlj eqÌ¨a ij
ppkZ ds lkFk & lkFk udkjkRed O;ogkj ä ds fy,
n’kZd ä dh çfrfØ;kvksa d¨ HkM+dkrs gSa6 rkfd y¨x ä
esa bu lc eqÌ ä ij [kqy dj ckr g¨ lds] vkSj bl
rjg os vius ç;¨tu ä esa dqN gn rd dke;kc Hkh
g¨rs gSaA xzkeh.k ?kkuk esa] LFkkuh; “laxhr dk;ZØe
lewg” fofHkUu lkekftd eqÌ ä ij /;ku dsafær djus
ds fy, fo’ks"k :i ls fMt+kbu fd, x, ukVd ä dk
eapu fd;k djrs gSaA ;s vk;¨tu vDlj lkeqnkf;d
ppkZvksa d¨ ç¨Rlkfgr djrs gSa] vkSj mu eqÌ ä d¨ gy
djus ds fy, lkewfgd :i ls mfpr dk;Zokgh
fu/kkZfjr dh tkrh gSA vÝhdh laxhr fojklr ,sls
xhr ä ls le)̀ gS] t¨ n’kZd¨a d¨ LokLF; vkSj vU;
lkekftd eqÌ ä dh ,d foLrr̀ J`a[kyk ds ckjs esa
eu¨jatu vkSj f’kf{kr djus ds n¨gjs mÌs’; dh lsok
djrs gSaA nf{k.k Hkkjr lfgr fo’o ds vU; ns’k ä esa
vaR;sf"V 'k¨dxhr] t¨ ikjaifjd :i ls er̀d ä ds
lEeku esa vafre laLdkj lekj¨g esa xk, tkrs Fks] dk
vc Fk¨M+k foLrkj nsrs gq;s fofHkUu LokLF; eqÌ ä]
fo’ks"k :i ls ,pvkÃoh @ ,M~l ds [krj ä ds ckjs
esa lans’k¨a ds lkFk cuk, tk jgs gSaA ,slh jpuk,¡
jk"Vªh; vkSj {ks=h; jsfM;¨ vkSj Vsyhfot+u usVodZ ij
Hkh pykÃ tkrh gSaA mij¨Dr çdkj ds ç;¨x ä ds
lQy vk;¨tu esa dqN vÝhdh ns’k ä] tSls ?kkuk dk
mnkgj.k :i esa mYys[k fd;k tk ldrk gSA ?kkuk
ds oklk if’pe vkSj vMkalh if’pe fty ä esa ds;j
baVjus’kuy }kjk dk;kZfUor dh tk jgh çtuu
LokLF; ifj;¨tukvksa ds okLrfod lk{; ls irk
pyrk gS fd lkekftd ln~Hkko dh vko’;drk ij
t¨j nsus ds fy, dBiqryh vkSj dgkuh lqukus ls
leqnk; ä esa oSokfgd lapkj esa lq/kkj djus esa enn

feyh gS] ftldk çk:i jktLFkku esa Hkh ns[kk tk
ldrk gSaA7

,pvkÃoh@,M~l j¨dFkke vfHk;ku

vuqekfur 2-4 fefy;u y¨x ,pvkÃoh ds lkFk
th jgs gSa] bfFk;¨fi;k nqfu;k Hkj esa ,pvkÃoh laØfer
y¨x¨a dh lcls cM+h vkcknh esa ls ,d gSA gkykafd
'kgjh dsaæ ä esa egkekjh de g¨rh fn[k jgh gS] xzkeh.k
{ks= ä ds fy, ,slk ugha dgk tk ldrk gSA fofHkUu
v/;;u¨a ls ;g Hkh irk pyrk gS fd jk"VªO;kih
gLr{ksi dk;ZØe¨a us eq[; :i ls O;fDrxr O;ogkj
ifjorZu igy ij /;ku dsafær fd;k gSA çpfyr
/kkj.kk ;g gS fd O;fDr; ä dk çHkkoh f’k{k.k cgqla[;d ä
ds t¨f[ke Hkjs O;ogkj d¨ cny nsxkA gkykafd
bfFk;¨fi;kÃ lanHkZ esa] leqnk; lkewfgd ekunaM¨a dk
ikyu djrs gSa vkSj O;fDrxr O;ogkj ifjorZu ä d¨
yf{kr djuk ifjorZu ds fy, fLFkfr;ka cukus ds
lanHkZ esa i;kZIr ugha g¨ ldrk gSA

nwljh vksj] vU; fodkl lapkj j.kuhfr; ä ds
foijhr] ,pvkÃoh @ ,M~l lapkj yf{kr vkcknh ls
vR;f/kd pqIih dh fo’ks"krk gSA ;g ,d lkekftd
lanHkZ ds ifj.kkeLo:i g¨ ldrk gS] t¨ vkcknh ds
chp çHkkoh lapkj d¨ çfrcaf/kr dj ldrk gSA dqN
xzkeh.k {ks= ä esa] mnkgj.k ds fy,] ,pvkÃoh @
,M~l ds ckjs esa ckr djuk oftZr g¨ x;k gSA ,sls
y¨x Hkh gSa t¨ egkekjh d¨ Hkxoku ls çfr’k¨/k ls
t¨M+rs gSaA blfy, fdlh Hkh ,pvkÃoh @ ,M~l
gLr{ksi j.kuhfr d¨ O;fDr; ä d¨ yf{kr djus ds
ctk; lexz egkekjh lapkj d¨ c<+kok nsus okys
fof’k"V lanHkZ ij /;ku dsafær djuk pkfg,8A

,pvkÃoh @ ,M~l lans’k¨a esa lkeqnkf;d
tkx:drk d¨ c<+kok nsus vkSj mudh Hkkxhnkjh
c<+kus ds fy, LFkkuh; lapkj çi= Hkh 'kkfey g¨us
pkfg,A bl ǹf"Vd¨.k esa] fodkl dh igy esa LFkkuh;
lapkj dh vko’;drk ij cy nsrs gq,] loZsl ,oa
vU; dk rdZ gS fd “vf/kdka’k fodkl dk;ZØe ä esa
Lons’kh lapkj ds ewY; d¨ de djds vkadk x;k
gS”A bl çdkj] tc rd egkekjh gLr{ksi dk;ZØe
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leqnk; ä ds lkekftd lanHkZ ij fopkj ugha djrs]
rc rd ,pvkÃoh @ ,M~l j¨dFkke vfHk;ku vklkuh
ls çkIr ugha fd;k tk ldrk FkkA

lkekU; r©j ij] ,pvkÃoh @ ,M~l j¨dFkke
lapkj midj.k yf{kr vkcknh ds lkekftd &
lkaLÑfrd nf̀"Vd¨.k¨a ds fy, fof’k"V jguk pkfg,A
gkykafd] lapkj midj.k tSls i¨LVj] i=d] lekpkj
i= vk S j  i f=dk, a  le kt d s f o fo / k
lkekftd&vkfFkZd igyqvksa ds fy, de çklafxd
gSaA urhtru] ;s fof/k;ka lkeqnkf;d Hkkxhnkjh d¨
'kkfey djus esa foQy jgrh gSaA9

dk;Zç.kkyh

;g v/;;u ikj vu q H k kxh; ¼Cross

Sectional½ Fkk ftls 5 Qjojh ls 29 ekpZ 2024

ds n©jku fd;k x;k FkkA bldk mÌs’; fnYyh
,ulhvkj esa ,pvkÃoh@,M~l ds laca/k esa Kku]
n` f"Vd¨.k vk Sj çFkkvks a ds ikj vuqHkkxh;
tula[;k&vk/kkfjr v/;;u dk vkdyu djuk
FkkA orZeku ikj&vuqHkkxh; fo’ys"k.k vLirky¨a
vkSj xSj ljdkjh laxBu¨a ds LokLF; dsaæ esa
vk;¨ftr fd;k x;k FkkA bl v/;;u ds fy,
ek=kRed vkSj xq.kkRed n¨u¨a çdkj dh 'k¨/k
i)fr;¨a dk mi;¨x fd;k x;k A bl 'k¨/k esa
xSj&laHkkO;rk lqfo/kk uewukdj.k rduhd dk
mi;¨x djrs gq,] 10 vLirky¨a vkSj xSj ljdkjh
laxBu¨a d¨ uewus ds :i esa pquk x;k] ftuesa ls
06 ljdkjh vLirky Fks vkSj 04 futh vLirky
vkSj xSj ljdkjh laxBu FksA lHkh vLirky¨a vkSj
xSj ljdkjh laxBu¨a ds deZpkfj;¨a ls laidZ
fd;k x;k vkSj v/;;u ds mÌs’; vkSj blds
egRo d¨ le>k;k x;kA mÙkjnkrkvksa ds lHkh
p;fur uewu¨a d¨ QhMcSd ds fy, ç’ukoyh nh
xÃA ,pvkÃoh@,M~l vkSj bldh j¨dFkke ds
laca/k esa y¨x¨a ds Kku dk vkdyu djus ds fy,
,d lajfpr ç’ukoyh fodflr dh xÃ FkhA lkexzh
dk p;u QhMcSd ij vk/kkfjr FkkA blesa n¨
Hkkx 'kkfey Fks: [kaM 1 esa tulkaf[;dh; MsVk ds

5 vkbVe 'kkfey Fks: vk;q] fyax] /keZ] ifjokj dk
çdkj vkSj tkudkjh dk lz¨rA [kaM 2 esa ,d
lgh mÙkj ds lkFk 10 cgqfodYih; ç’u 'kkfey
FksA ç’ukoyh esa ,pvkÃoh@,M~l ds dkj.k¨a]
t¨f[ke dkjd vkSj lapj.k ds rjhds vkSj fuokjd
mik;¨a ij ç’u 'kkfey FksA ç’ukoyh dk mÙkj
nsus esa vkSlru 10 feuV dk le; yxkA

uewuk p;u ,oa loZs{k.k fMt+kbu

'k¨/k v/;;u dk çkFkfed loZs{k.k uewuk p;u
ds vk/kkj ds :i esa dk;Z djrk gSA  700 dk uewuk
vkdkj pquus ds fy, xSj ljdkjh laxBu ä vkSj
vLirky ä dk mi;¨x fd;k x;k FkkA rqyukRed
fo’ys"k.k ds fy, vko’;d fofHkUu uewuk çdkj ä ds
dkj.k] lqfuf’pr ekunaM ä ds n¨ vyx&vyx lsV
fodflr fd, x, FksA uewu ä ds igys lewg d¨
Ãesy] ,l,e,l] baLVkxzke vkSj pSV lfgr fofHkUu
ek/;e dk mi;¨x djds pquk x;k Fkk] tcfd nwljs
lewg d¨ xSj&laHkkouk lqfo/kk uewus dk mi;¨x
djds pquk x;k FkkA bl v/;;u esa bl i)fr dk
mi;¨x blfy, fd;k x;k D; äfd ;g O;ofLFkr
MsVk ,d= djus ds fy, lcls O;kogkfjd gSA dqN
vLirky ä vkSj xSj ljdkjh laxBu ä esa fd, x,
lk{kkRdkj ä ds vk/kkj ij] nwljk uewuk lewg pquk
x;kA MsVk laxzg çR;sd dk;Z fnol ds var esa fd;k
x;k Fkk] vkSj blesa ;g lqfuf’pr djus ds fy, iw.kZ
ç’ukoyh d¨ Ø‚l psd djuk 'kkfey Fkk fd lHkh
ç’u ä dk mÙkj Bhd ls vkSj Li"V :i ls ntZ fd;k
x;k FkkA

MsVk fo’ys"k.k

ç’ukoyh ls çkIr lHkh vkadM+̈ a dk mfpr
fo’ys"k.k fd;k x;kA fo’ys"k.k ds fy, lkaf[;dh;
ç.kkyh ¼SPSS 24½] vkSj ekbØ¨l‚¶V ,Dlsy 2019

dk mi;¨x djds lkaf[;dh; fo’ys"k.k fd;k x;kA
le:irk vkSj lkekU;rk ds fy, ijh{k.k esa mÙkh.kZ
lHkh MsVk dk ewY;kadu fofHkUu lewg¨a ds chp
lg&laca/k ¼ANOVA½ ds fofHkUu fo’ys"k.k vkSj
¼ih½ dh laHkkouk }kjk fd;k x;k FkkA
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rkfydk 1 % ,pvkÃoh@,M~l dk Kku

forj.k iq:"kksa  

dh la[;k 

efgykvksa  

dh la[;k 

dqy 

vk;q 

>30 o"kZ 

31 ls 60 o"kZ 

 

290 

100 

 

230 

80 

 

520 

180 

lk{kjrk 

fuj{kj 

izkFkfed f’k{kk 

ek/;fed f’k{kk 

Lukrd@ijkLukrd 

 

48 

92 

90 

120 

 

80 

85 

88 

97 

 

128 

177 

178 

217 

 
ifj.kke

dqy 700 loZs{k.k iwjs fd, x,] rkfydk 1 vU; vk/kkj tulkaf[;dh; fo’ks"krkvksa d¨ n’kkZrh gSA mudh
tkx:drk ds Lrj ds lanHkZ esa uewuk dkQh leku :i ls forfjr fd;k x;k FkkA 90% çfrHkkfx; ä us dgk
fd ,pvkÃoh@,M~l ds ckjs esa tkx:drk iSnk djus ds fy, y¨d ek/;e lcls çHkkoh gSA vf/kdka’k] 97%

mÙkjnkrk bl ckr ls lger gSa fd y¨d ek/;e ,pvkÃoh@,M~l ds ckjs esa y¨x ä esa O;ogkfjd ifjorZu ykus
esa lgk;d FksA vU; çfrHkkfx; ä esa ls 95% mÙkjnkrkvksa us dgk fd y¨d ek/;e  us ,pvkÃoh ds ckjs esa
laiw.kZ Kku çnku djus esa enn dhA 92% y¨x ä us dgk dh y¨d ek/;e ,pvkÃoh@,M~l ds laØe.k d¨
de djus ds fy, ftEesnkj FksA 95% y¨d ek/;e ,pvkÃoh@,M~l ds lanHkZ esa lekt esa HksnHkko d¨ de
djus esa enn djrs gSaA

rkfydk 1 ij çfrfØ;k

rkfydk 1 ls ;g çek.k feyrk gS fd dqy feykdj] 81-4% ¼570@700½ turk d¨ ,pvkÃoh ds ckjs
esa dkQh vPNk Kku gS] ;g Hkh ik;k x;k fd ,pvkÃoh lapj.k vkSj j¨dFkke ds rjhds ds çfr tkx:drk
dk Lrj vPNk Fkk ysfdu fQj Hkh dqN {ks= ij fo’ks"k /;ku nsus dh vko’;drk gSA gkyk¡fd cgqr ls y¨x
jDr vkSj ,pvkÃoh ds chp laca/k ds ckjs esa tkurs FksA  ,pvkÃoh ds ckjs esa y¨x¨a ds chp ,pvkÃoh@,M~l
ls ihfM+r y¨x ä ds çfr dyad vkSj HksnHkko ik;k x;kA ;fn og ;k ifjokj dk d¨Ã vU; lnL; laØfer
g¨ tkrk gS r¨ yxHkx d¨Ã Hkh ,pvkÃoh fLFkfr nwlj ä d¨ crkus d¨ rS;kj ugha Fkk] t¨ ewy :i ls lekt
ls HksnHkko ds Mj ds dkj.k FkkA dqN y¨x ,pvkÃoh ;k ,M~l 'kCn ls vf/kd dqN ugha tkursA muesa ls
yxHkx 50% ,lVhMh vkSj ,pvkÃoh ds chp laca/k ugha tkurs gSaA vk’p;Z dh ckr gS fd ftu y¨x ä us
,pvkÃoh@,M~l ds ckjs esa lquk gS muesa ls vk/ks y¨x l¨prs gSa fd ,pvkÃoh ls ihfM+r y¨x cgqr det¨j
fn[krs gSa vkSj ,d ;k n¨ lky ds Hkhrj ej ldrs gSaA
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v/;;u esa ukekafdr fo"k;¨a dh tulkaf[;dh

700 mÙkjnkrkvksa esa ls 520] 35 o"kZ ls de vk;q oxZ ds Fks vkSj 'ks"k 180] 36 ls 60 vk;q oxZ ds FksA
dqy 20 oSKkfud ¼2-85%½] 180 'k¨/k fo}ku ¼25-7%½] 260 Nk= ¼37-1%½ vkSj 240 vke O;fDr; ä ¼34-2%½
us xwxy QhMcSd Q‚eZ ds ek/;e ls loZs{k.k esa Hkkx fy;kA fyax ds vk/kkj ij] mÙkjnkrkvksa esa 380 iq#"k ¼54-
2%½ vkSj 320 efgyk,a ¼45-71%½ 'kkfey gSaA

çfrfØ;k,¡ l¨’ky ehfM;k ds ek/;e ls çkIr gqÃa] ;kuh 350 çfrfØ;k,¡ baLVkxzke ds ek/;e ls] 200

çfrfØ;k,¡ Qslcqd ds ek/;e ls vkSj 'ks"k 150 çfrfØ;k,¡ Ãesy ds ek/;e ls çkIr gqÃaA MsVk d¨ xwxy Q‚eZ
https://forms-gle/24Hd65kJwswDk7 ds ek/;e ls ,d= fd;k x;k FkkA

rkfydk 2 % v/;;u esa 'kkfey fo"k;¨a dh tulkaf[;dh; ç¨Q+kby

O;fDr;ksa dh la[;k vk;q oxZ is'kk O;fDr;ksa dh la[;k izfr'kr 

400 < 35 oSKkfud 20 2.85% 

300 36 ls 74 vuqla/kku fo}ku 180 25.7% 

  fo|kFkhZ 260 37.1% 

  vke O;fDr 240 34.2% 
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rkfydk 3 % iz'ukoyh losZ{k.k ds fy, MsVk lzksrksa ds ckjs esa tkudkjh

lks'ky ehfM;k IysVQkWeZ la[;k,¡ izfr'kr 

baLVkxzke 350 50% 

Qslcqd 200 28.57% 

bZesy 150 21.4% 

 

ç’ukoyh

1- D;k ,pvkÃoh@,M~l ds ckjs esa tkx:drk iSnk djus ds fy, y¨d ek/;e lcls çHkkoh gS\

2- D;k y¨d ek/;e ,pvkÃoh@,M~l ds lanHkZ esa lekt esa HksnHkko d¨ de djus esa enn djrk gS\

3- D;k y¨d ek/;e ,pvkÃoh@,M~l ds laØe.k d¨ de djus ds fy, ftEesnkj Fkk\

4- D;k y¨d ek/;e ,pvkÃoh@,M~l ds ckjs esa y¨x ä ds O;ogkj esa cnyko ykus esa lgk;d Fkk\

5- D;k y¨d ek/;e ,pvkÃoh ds ckjs esa iwjh tkudkjh nsus esa l{ke Fkk\

foosspu

orZeku v/;;u esa] mÙkj nsus okys vf/kdka’k y¨x ä us [kqn d¨ vR;f/kd tkx:d vkSj y¨d ek/;e dh
Hkwfedk ls Hkh ifjfpr crk;k( mu v/;;u ä ds foijhr t¨ y¨x ä ij ldkjkRed çHkko fn[kkrs gSaA10

bl v/;;u esa lekt vkSj ,M~l j¨fx; ä ds chp ,d udkjkRed laca/k ik;k x;kA ;kuh] os ftrus de
tkx:d Fks] mUg äus ,pvkÃoh@,M~l ls çHkkfor y¨x ä ds lkFk mruk gh vf/kd HksnHkko fd;kA

bl v/;;u ls dqN fufgrkFkZ fudkys tk ldrs gSaA lcls igys] fnYyh ,ulhvkj dh vkcknh d¨ yf{kr
djus okys tkx:drk gLr{ksi ds Lrj ij y¨d ek/;e d¨ muds thou esa fuHkkÃ tkus okyh Hkwfedk d¨
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/;ku esa j[kuk pkfg,A y¨d ek/;e us O;ogkj esa

ifjorZu vkSj LokLF; lans’k ä dh O;k[;k dSls dh]

;g Hkh fu/kkZfjr fd;kA ,M~l lapkj ds laca/k esa

y¨d ek/;e ds ckjs esa ,d v/;;u11 esa ik;k x;k

fd fnYyh ,ulhvkj dh ftu vkcknh d¨ fo’ks"k :i

ls f’kf{kr {ks= ds lanHkZ esa ,M~l dh tkudkjh çkIr

gqÃ Fkh] muesa ,M~l d¨ ,d O;fDrxr [krjs ds :i

esa igpkuus dh laHkkouk mu vkcknh dh rqyuk esa

vf/kd Fkh] ftUgksaus ,d ekud lkoZtfud LokLF;

lans’k ns[kkA blfy, y¨d ek/;e ds lanHkZ esa

,pvkÃoh@,M~l ds ckjs esa lapfjr fd;k tkuk

fnYyh ,ulhvkj dh vkcknh rd igqapus dh ,d

j.kuhfr gSA

tkx:drk ds Lrj vkSj HksnHkko ds Lrj ds

chp fof’k"V laca/k d¨ ns[krs gq,] ml dyad ds

lz¨r¨a dh tkap ds fy, ,d vkSj v/;;u dh

vko’;drk g SA gkyk ¡ fd ge s a lekt vk Sj

,pvkÃoh@,M~l j¨fx; ä ds chp ,d HksnHkkoiw.kZ

laca/k feykA orZeku loZs{k.k ;g ugha crk ldk fd

;g tqM+ko D; ä vkSj fdl çfØ;k ls g¨ ldrk gSA

blds vykok orZeku v/;;u dh lhekvksa esa dyad

vkSj HksnHkko tSls laosnu’khy loky ä ds tokc esa

fdlh Hkh vkns’k çHkko ;k lkekftd okaNuh;rk dh

Hkwfedk 'kkfey gSA blds vykok] lz¨r ds çdkj vkSj

lekt ij muds dyad ds çHkko dh vkxs dh tkap

dh çrh{kk gSA

var esa] tcfd HksnHkko ds dyad d¨ lac¨f/kr

djuk ,d pqu©rhiw.kZ vkSj laosnu’khy eqÌk gS] gkykafd

xaHkhj LokLF; leL;kvksa okys y¨x¨a ds fy, lkaRouk

çnku djus okyh n;kyq laLFkkvksa ds :i esa y¨d

ek/;e ä dh Hkwfedk ds vk/kkj ij] buds çHkko dk

ewY;kadu djus ds fy, vf/kd /;ku fn;k tkuk

pkfg,A

;g v/;;u lekt esa cnyrs O;ogkj ds laca/k esa

fnYyh ,ulhvkj ds y¨x ä ij /;ku dsafær djds

,pvkÃoh@,M~l v/;;u ds lkfgR; esa ;¨xnku

nsrk gS] ,d ,slk {ks= ftldh vHkh rd O;ofLFkr

tkap ugha dh xÃ gSA

fu"d"kZ

;|fi vf/kdka’k if’peh lkfgR; esa y¨d

ek/;e¨a d¨ vÝhdh lkekftd thou ds lHkh

igyqvksa esa f’k{kk ds lcls çeq[k lk/ku ds :i esa

ekU;rk ugha nh xÃ gS] ysfdu xzkeh.k vÝhdk]

?kkuk esa of.kZr lapkj ds le`)] y¨dfç; ek/;e¨a

ls laiUu gS] ftlesa xhr] dgkorsa] dgkuh lqukuk]

<¨y ctkuk vkSj u`R;] ukVd] dfork ikB vkSj

dyk vkSj f’kYi 'kkfey gSaA bu y¨dfç; ek/;e¨a

dk mi;¨x eu¨jatu] vuq"Bku] lekj¨g] lapkj

¼lwpuk½ tSls mÌs’;¨a ds fy, fd;k tkrk gSA

xzkeh.k¨a d¨ mu rjhd¨a ls “Hkkx ysus” dh

vko’;drk g¨rh gS t¨ vDlj muds fy, le>

ls ckgj g¨rs gSaA blfy, vf/kdka’k vÝhfd;¨a

}kjk mUgsa vklkuh ls Lohdkj dj fy;k tkrk gSA

var esa] bu ek/;e ä d¨ lajf{kr djus ds rjhd ä

dk irk yxkus vkSj xzkeh.k leqnk; ä esa O;ogkj

ifjorZu ij muds çHkko ä dk nLrkosthdj.k djus

ds fy,] xzkeh.k vÝhdk esa vla[; y¨d ek/;e ä ds

:i ä esa 'k¨/k dh vko’;drk gSA

çdk’ku gsrq lgefr

eSa igpku ;¨X; fooj.k ä ds çdk’ku ds fy,

viuh lgefr nsrh gwa] ftlesa tuZy esa çdkf’kr g¨us

okyh lkexzh ds Hkhrj bfrgkl vkSj fooj.k 'kkfey

g¨ ldrs gSaA
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fofHkUu rkiekuksa ij 1&vksDVsukWy ds lkFk ,fFky ,lhVsV ds ckbujh rjy feJ.k esa
Å"ekxfrdh; xq.kksa dk v/;;u

Study on Thermodynamic Properties of Ethyl Acetate with 1–Octanol at
Different Temperatures in the Binary Liquid Mixture
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lkjka’k

f}vk/kkjh feJ.k ,fFky ,lhVsV ¼1½ $ 1& vksDVsu‚y ¼2½ ds fy, ijk/ofud osx ¼u½] ?kuRo ¼½ vkSj
';kurk ¼½ ds çk;¨fxd eku¨a d¨ ok;qeaMyh; nkc rFkk rkieku T = ¼295-15K] 298-15K] 301-15K vkSj
305-15K½ ij budh laiw.kZ lajpuk ijkl  ij ekik x;kA ç;¨xkRed MkVk }kjk vfrfjDr /ofu osx ¼uE½]
vfrfjDr ';kurk ¼E½] vfrfjDr eqDr vk;ru ¼V

f
E½ vkSj vfrfjDr vkarfjd nkc ¼P

i
E½ dh x.kuk dh xÃA

bu ifj.kke ä d¨ jsMfyp&fdLVj cgqin lehdj.k esa fQV fd;k x;kA ç;¨xkRed MkVk }kjk vfrfjDr
';kurk ¼E½] vfrfjDr eqDr vk;ru ¼V

f
E½ vkSj vfrfjDr vkarfjd nkc ¼P

i
E½] lHkh rkieku ä ds fy,

udkjkRed ik, x,A vfrfjDr /ofu osx ¼uE½] vfrfjDr ';kurk ¼E½] vfrfjDr eqDr vk;ru ¼V
f
E½ vkSj

vfrfjDr vkarfjd nkc ¼P
i
E½ d¨ 295-15K] 298-15K] 301-15K vkSj 305-15K ij budh laiw.kZ lajpuk

ijkl ij ,fFky ,lhVsV ds e¨y va’k ds lkis{k xzkQ }kjk fpf=r fd;k x;k gSA bu feJ.k ä esa varj&vk.kfod
var%fØ;k dh çÑfr vkSj cy ij ppkZ djus ds fy, mudk fo’ys"k.k fd;k x;k gSA

Abstract

Experimental values of ultrasonic velocity (u), density (ρ) and viscosity () for the binary
mixture Ethyl acetate (1) + 1-Octanol (2) were measured over the whole composition range at
different temperatures T = (295.15K, 298.15K, 301.15K and 305.15K) at the atmospheric pressure.
From the experimental data excess sound velocity (uE), excess viscosity (E), excess free volume

( E
fV ) and excess internal pressure (P

i
E) were calculated. These results have been fitted to the Redlich-

Kister polynomial equation. Excess viscosity (), excess free volume ( E
fV ) and excess internal

pressure (P
i
E) found to be negative for all temperatures. Excess sound velocity (uE), excess viscosity

(E), excess free volume ( E
fV ) and excess internal pressure (P

i
E) are plotted against the mole fraction

of ethyl acetate over the whole composition range at 295.15K, 298.15K, 301.15K and 305.15 K.
The given mixture have been analysed to discuss the nature and strength of intermolecular interactions
in these mixtures.

eq[; 'kCn & ijk/ofud osx] ?kuRo] ';kurk] f}vk/kkjh rjy feJ.k] vkarfjd nkc

Keywords: Ultrasonic Velocity] Density] Viscosity] Binary Liquid Mixtures] Internal Pressure

'kks/k i= / Research Paper
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izLrkouk

çLrqr 'k¨/k i= ,fFky ,lhVsV ;qDr f}vk/kkjh rjy feJ.k ds Hk©frd xq.k ä d¨ ekius vkSj muds
vfrfjDr xq.k ä d¨ Kkr djus ds fy, fd;s tk jgs 'k¨/k dk;ZØe ä ds varxZr vkrs gS ¼1½A gky ds o"kks± esa]
f}vk/kkjh rjy feJ.k esa eqDr vk;ru vkSj vkarfjd nkc }kjk ijLij vk.kfod fØ;k ds v/;;u esa egRoiw.kZ
o`f) gqÃ gSA f}vk/kkjh rjy feJ.k ds ijk/ofud osx ¼u½] ?kuRo ¼½ vkSj ';kurk ¼½ O;kogkfjd vkSj
egRoiw.kZ gSaA lS)kafrd :i ls rjy vkSj rjy feJ.k dh eqDr vk;ru vkSj vkarfjd nkc dh x.kuk djus
ds fy, dÃ ç;kl fd, x, gS aA çLrqr 'k¨/k i= es fofHkUu rkiekuk s a T = (295.15K,

298.15K, 301.15 K vkSj 305.15 K) vkSj ok;qeaMyh; nkc ij ,fFky ,lhVsV ¼1½ vkWDVsu‚y ¼2½ esa eqDr
vk;ru vkSj vkarfjd nkc dk vuqeku yxkus ds fy, lS)kafrd rjhd¨a dk mi;¨x fd;k x;k gSA f}vk/kkjh
feJ.k ,fFky ,lhVsV ¼1½ $ 1&vkWDVsu‚y ¼2½ ds fy, ijk/ofud  osx ¼u½] ?kuRo ¼½ vkSj ';kurk ¼½ d¨
fofHkUu rkiekuksa T = ¼295-15K ] 298-15K] 301.15 K vkSj 305.15 K) ij lEiw.kZ lajpuk ijkl ij ekik
x;k gS vkSj ok;qeaMyh; nkc ij ,fFky ,lhVsV vR;f/kd ?kqyu’khy of̀) n’kkZrk gSA eqDr vk;ru vkSj
vkarfjd nkc vkfn ls lEcaf/kr 'k¨/k¨ esa jlk;uK ä] Hk©frdfon ä vkSj jklk;fud bathfu;j ä }kjk xgu v/;;u
fd;k x;k gSA D; äfd ;g vk.kfod var%fØ;kvksa] vkarfjd lajpuk] DyLVfjax ?kVuk vkSj f}/kzqoh; var%fØ;kvksa
d¨ le>kus dk dk;Z  djrk gS ¼2&3½A rjy inkFkZ vkSj rjy feJ.k ds vkarfjd nkc dh x.kuk djus ds
fy, dÃ 'k¨/kdrkZvksa }kjk vusd ç;kl fd, x, gSa ¼4½A

çk;¨fxd vuqHkkx

,fFky ,lhVsV vkSj 1&vkWDVsu‚y] uked jlk;u¨a  d¨ edZ dse fyfeVsM Hkkjr ls >99% 'kq)rk ds lkFk
çkIr fd;k x;k gSA rkfydk&1 esa] n¨u ä rjy inkFkks± dk mi;¨x fcuk vf/kd 'kqf)dj.k ds fd;k tkuk
n’kkZ;k x;k gSA fofHkUu rkiekuksa T = ¼295-15K] 298-15K] 301-15K vkSj 305-15K½ ij 'kq) rjy inkFkks±
ds ijk/ofud osx ¼u½] ?kuRo ¼½ vkSj ';kurk ¼½ ds ç;¨xkRed eku ä dh rqyuk 'k¨/k fu"d"kks± esa miyC/k
eku ls dh vkSj bUgsa lwph c) fd;k x;k gS ¼5&22½A ;s fofHkUu eku rkfydk&2 esa  n’kkZ, x;s gSA

midj.k vkSj çfØ;k

,fFky ,lhVsV vkSj vkWDVsu‚y ds n¨u ä feJ.k 'kq) ?kVd¨a ds Kkr æO;eku vuqikr 10&5 xzke esa
feykdj rS;kj fd, x, gSaA rFkk bUgs ,d vadh; vk.kfod rqyk ¼Digital Electronic Balance½] flVhtu
Ldsy ¼vkÃ½ çkbosV fyfeVsM] eqacÃ] Hkkjr }kjk fufeZr dk mi;¨x dj ekik x;k gSA e¨y va’k ä esa ç;¨xkRed
vfuf’prrk ± 0-0005 ls vf/kd ugha ik;h x;h gSA lHkh Kkr æO;eku vuqikr }kjk rS;kj fd, x, gS lkFk
gh ok;q&j¨/kh MkV ekius okys ¶ykLd esa laxzghr fd, x, gSA

rkfydk 1- ç;qDr jklk;fud ;©fxd¨a dk foLr`r fooj.k
jklk;fud 

uke 
lw= lajpukRed lw= vkiwfrZdrkZ 

QeZ@eSd 
nzO;eku va’k 

'kqf) 
'kqf)dj.k 

fof/k 

,fFky ,lhVsV C4H8O2 

 

edZ dse fyfeVsM 
Hkkjr 

>99% dksbZ ugha 

vkWDVsukWy C H O CH -(CH ) -CH OH edZ dse fyfeVsM >99% dksbZ ugha 
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vkWDVsukWy C8H24O CH3-(CH3)6-CH2OH edZ dse fyfeVsM 
Hkkjr 

>99% dksbZ ugha 

 rkfydk 2- rkieku T = 298-15K vkSj ok;qeaMyh; nkc ij miyC/k lS)kafrd eku¨a ds lkFk 'kq)
?kVd¨a ds çk;¨fxd vkSj lS)kafrd eku¨a dh rqyukA

;kSfxd ?kuRo (ρ) / (g.cm-3) /ofuosx u / (m.s-1) ’;kurk η / (mPa s) 
 izk;ksfxd 

eku 
lS)kafrd 

eku 
izk;ksfxd 

eku 
lS)kafrd 

eku 
izk;ksfxd 

eku 
lS)kafrd 

eku 
Ethyl acetate 0.8820 0.8885 1125 1115 0.4402 0.4000 

  0.8941  1138  0.4570 
  0.8940  1138.62  0.4233 
  0.8943  1144  0.4280 
  0.8949  NA  NA 

n-Octanol 0.8242 0.8187 1327 1330 7.8512 7.6630 
  0.8220  1346  7.661 
  0.8216  1347  7.663 
  0.8217  1347  7.5981 

 
eki

?kuRo

'kq) rjy vkSj mlds feJ.k dk ?kuRo ± 0-01 kg-m&3 dh 'kq)rk ds lkFk lkis{k eki fof/k }kjk 25

feyh yhVj fof’k"V xq#Ro c¨ry dk mi;¨x djds ekik x;kA çk;¨fxd feJ.k ds lkFk fof’k"V xq#Ro c¨ry
d¨ rkieku fu;af=r ty ik= ¼,e- ,l- vkÃ- x¨;y oSKkfud] esjB] ;wih] Hkkjr½ esa tyeXu fd;k x;k gS]
tcfd ± 0-1ºC dh 'kq)rk ds lkFk &10ºC ls 85ºC ds rkieku Js.kh esa dke dj jgk FkkA

/ofu osx

ijk/ofud osx d¨ ekius gsrq 3 esxk gVZ~t ij dke djus okys cgq&vko`fÙk O;frdj.kekih
¼Multi&frequency Interferometer½ ¼e‚My ,Q & 80 Mh½] feÙky ,aVjçkbt] uÃ fnYyh] dk mi;¨x
fd;k x;k gS A ijk/ofud O;frdj.kekih  d¨ ikuh vkSj csathu ls va’kkafdr fd;k x;k FkkA ijk/ofud
O;frdj.kekih ds ek/;e ls /ofu osx d¨ ekius okys lsy esa DokVZ~t fØLVy }kjk mRikfnr Kkr vko`fÙk
dh ijk/ofud rjax¨a dh rjax nS/;Z ds lVhd fu/kkZj.k ij vk/kkfjr gSA O;frdj.k lsy d¨ ijh{k.k rjy

ls Hkj fn;k x;k Fkk] vkSj bl ds pkj¨a vksj ikuh çlkfjr fd;k x;k Fkk vfuf’prrk dk vuqeku 0-1 1ms

FkkA 'kq) ,fFky ,lhVsV vkSj 1&vkWDVsu‚y ds ijk/ofud osx ds çk;¨fxd eku lacaf/kr ekud eku¨a ds
lkFk lar¨"kçn rqyuk djrs gSaA rqyukRed eku rkfydk&2 esa n’kkZ, x;s gSaA

';kurk

'kq) rjy inkFkZ vkSj rjy feJ.k dh ';kurk d¨ ekius gsrq vksLVokYM ';kurkekih ;a= ¼Viscometer½
dk mi;¨x fd;k x;k gSA yxHkx 15 feyh yhVj dh {kerk vkSj yxHkx 90 feeh dh yackÃ vkSj 0-5 feeh
vkarfjd O;kl okys dsf’kdk ;qDr bl ';kurkekih ;a= dk mi;¨x 'kq) rjy inkFkZ vkSj rjy feJ.k ds
çokg le; d¨ ekius ds fy, fd;k x;k gS ';kurkekih ;a= d¨ n¨ ckj vklqr ty vkSj csathu ds lkFk
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va’kkafdr fd;k x;k FkkA 'kq) rjy inkFkZ vkSj rjy feJ.k dk çokg le; ekius gsrq ç;¨x d¨ ikap ckj
n¨gjk;k x;kA çokg le; d¨ ,d bysDVª‚fud LV‚i o‚p ¼jslj½ ds lkFk ¼± 0-015½ ekik x;k gSa] vkSj
vkSlru de ls de ikap çokg le; eki yh xÃ gSaA eki ds n©jku ok"ihdj.k ds dkj.k g¨us okys uqdlku
d¨ j¨dus ds fy, ';kurkekih ;a= ds eq[k ij Xykl LV‚ij yxk;k x;k gSaA ';kurk dh vfuf’prrk ± 0-
005 ×10&3 m Pas FkhA ’kq) ,fFky ,lhVsV vkSj 1&vkWDVsu‚y dh ';kurk dk eku lacaf/kr 'k¨/k lanHkZ eku
ds lkFk rqyuk dh xÃ gSA rqyukRed eku  rkfydk&2 esa n’kkZ,  x;s gSaA

lS)kafrd

'k¨/kkfFkZ; ä }kjk eqDr vk;ru 'k¨/k fo"k; ds varxZr rjy ';kurk Kkr djus gsrq v/;;u fd;k x;k
gSA lw;Zukjk;.k vkSj vU; ¼23½ }kjk eqDr vk;ru Kkr djus ds fy,  fLFkfr ds ,d vk;keh fo’ys"k.k ds
vk/kkj ij lw= dk çfriknu fd;k ftlesa ijk/ofud  rjax] ,d rjy ek/;e ls xqtjrh gSA

3/2
fV (MU / k )  ...(1)

tgka] M vk.kfod Hkkj gS] u ijk/ofud osx gS]  ';kurk gS] V
f
] eqDr vk;ru feyh yhVj çfr e¨y

esa gS vkSj k ,d fLFkjkad gS] t¨ fd rkieku ls Lora= gS vkSj bldk eku lHkh rjy inkFkks± ds fy, 4-28×109

gSA

lw;Zukjk;.k vkSj dqIiqLokeh ¼6&7½ us ijk/ofud osx u] ?kuRo  vkSj ';kurk  ds v/;;u ls vkarfjd
nkc ds ewY;kadu gsrq fof/k dk çfriknu fd;k] çLrkfor laca/k d¨ fuEu lw= }kjk O;Dr fd;k x;k gS

1
2/32

i 7/6
eff

k
p bRT

u M

    
 

...(2)

tgka b iSfdax dkjd gS] ftls lHkh rjy inkFkks± ds fy, 2 ekuk tkrk gSA k ,d fLFkjkad gS] tks rkieku
ls Lora= gS vkSj lHkh rjy inkFkZ¨a ds fy, bldk eku 4-28 × 109 gS] R lkoZHk©fed xSl fLFkjkad gSvkSj T
iw.kZ rkieku gSA

ijk/ofud lacaf/kr eki naM ä ds vfrfjDr eku dh x.kuk fuEufyf[kr lw= dk mi;¨x djds dh xÃ
gSA

E
exp. 1 1 2 2A A (X A X A )    ...(3)

tgka A varj&vkf.od eqDr yackÃ] ekvksyj vk;ru] vkblsaVª¨fid ihfM+rrk] ';kurk vkSj vkarfjd nkc
tSls çkpy ä dk çfrfuf/kRo djrk gS vkSj X

1
 vkSj X

2
 mu ?kVd¨a ds e¨y va’k gSa ftuds ;s çkpy gSaA

ifj.kke vkSj ppkZ

f}vk/kkjh feJ.k ,fFky ,lhVsV ¼1½ vkSj 1&vkWDVsu‚y ¼2½ ds fy, fofHkUu rkiØe Øe’k% T = ¼295-
15K] 298-15K] 301-15K vkSj 305-15K½  vkSj ok;qeaMyh; nkc ij ijk/ofud osx ¼u½] ?kuRo ¼½ vkSj
';kurk ¼½ ds ç;¨xkRed eku] ,fFky ,lhVsV e¨y va’k ¼x

1
½ ds ,d dk;Z ds :i esa rkfydk&3 esa crk;s

x, gS rFkk buds vfrfjDr eku d¨ rkfydk&4 es n’kkZ;k x;k gSA
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rkfydk 3: fofHkUu rkieku ij ,fFky ,lhVsV $ 1&vkWDVsu‚y ds f}vk/kkjh rjy feJ.k ds fy,
?kuRo] /ofu osx] ';kurk] eqDr vk;ru vkSj vkarfjd nkc xq.k¨a dk ekuA

,fFky ,lhVsV 
dk eksy va’k 

(X1) 

?kuRo 
(ρ ) 

g.cm-3 

/ofu osx 
(u) 

m.s-1 

’;kurk 
(η) 

m.Pa.s 

eqDr vk;ur 
(𝑽𝒇)  

m3mol-1 

vkarfjd nkc 

(𝒑𝒊×𝟏𝟎
𝟒) N 

m-2 
295.15 K rkieku ij 

0.0000 0.8242 1327 7.8512 0.01165 0.66872 
0.1056 0.8259 1312 4.7776 0.02292 0.55668 
0.2095 0.8300 1294 3.2258 0.03838 0.49024 
0.3174 0.8318 1275 2.2206 0.06206 0.43728 
0.4286 0.8387 1239 1.5414 0.09634 0.37509 
0.5083 0.8400 1225 1.2853 0.11928 0.38467 
0.6196 0.8444 1214 0.9417 0.17562 0.35719 
0.7090 0.8586 1192 0.8858 0.17723 0.37519 
0.8064 0.8651 1164 0.6239 0.27175 0.34396 
0.9044 0.8716 1148 0.5565 0.29587 0.35364 
1.0000 0.8820 1125 0.4402 0.38161 0.34494 

298.15 K rkieku ij298.15 K rkieku ij 

0.0000 0.8225 1310 7.8502 0.01132 0.66572 
0.1056 0.8232 1308 4.7745 0.02185 0.55452 
0.2095 0.8316 1282 3.2212 0.03785 0.49002 
0.3174 0.8386 1265 2.2156 0.06179 0.43652 
0.4286 0.8452 1224 1.5315 0.09529 0.37450 
0.5083 0.8462 1216 1.2752 0.17356 0.38356 
0.6196 0.8536 1182 0.9325 0.17652 0.35625 
0.7090 0.8623 1145 0.8832 0.27150 0.37425 
0.8064 0.8726 1130 0.6186 0.29456 0.34285 
0.9044 0.8821 1122 0.5521 0.29125 0.35225 
1.0000 0.8895 1115 0.4830 0.38056 0.34332 

301.15 K rkieku ij 
0.0000 0.8185 1308 7.8500 0.02132 0.66021 
0.1056 0.8192 1306 4.5625 0.05412 0.60213 
0.2095 0.8205 1290 3.2145 0.06524 0.54214 
0.3174 0.8245 1250 2.2130 0.10231 0.41235 
0.4286 0.8336 1225 1.5021 0.12561 0.40021 
0.5083 0.8350 1201 1.2785 0.13524 0.38561 
0.6196 0.8362 1189 0.9421 0.14286 0.37452 
0.7090 0.8486 1145 0.8898 0.16542 0.36021 
0.8064 0.8564 1110 0.6215 0.17451 0.35854 
0.9044 0.8615 1105 0.5565 0.28523 0.35121 
1.0000 0.8890 1103 0.4845 0.38098 0.34856 
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305.15 K rkieku ij 
0.0000 0.8172 1308 7.7721 0.02325 0.65215 
0.1056 0.8200 1302 4.4445 0.06123 0.64214 
0.2095 0.8236 1295 3.1952 0.06852 0.63541 
0.3174 0.8257 1265 2.1956 0.11421 0.62589 
0.4286 0.8324 1245 1.4852 0.12854 0.60213 
0.5083 0.8421 1236 1.2045 0.13452 0.59457 
0.6196 0.8498 1190 0.9410 0.14872 0.57461 
0.7090 0.8542 1175 0.9345 0.15871 0.48521 
0.8064 0.8612 1160 0.8562 0.16214 0.40125 
0.9044 0.8745 1124 0.5210 0.24521 0.38785 
1.0000 0.8856 1100 0.4810 0.38102 0.34125 

feJ.k ds ?kuRo ds ifj.kke crkrs gSa fd ;g rkieku ds lkFk c<+rk gS vkSj ,fFky ,lhVsV e¨y va’k
ds lkFk c<+rk gS] ysfdu fu/kkZfjr eqDr vk;ru] rkieku vkSj ,fFky ,lhVsV] e¨y va’k ds lkFk c<+rk gSA
;g bafxr djrk gS fd tfVy xBu vkSj varj&vk.kfod det¨j yxko gkbMª¨tu cU/k xBu ¼8½ ds dkj.k
g¨ ldrk gSA f}vk/kkjh rjy feJ.k ,fFky ,lhVsV ¼1½ $ 1&vkWDVsu‚y ¼2½ ds fy,] çkIr vfrfjDr /ofu
osx ¼uE½ eku fofHkUu rkieku T = ¼295-15K] 298-15K] 301-15K vkSj 305-15K½ ij laiw.kZ lajpuk lhek
ij /kukRed gSa tSlk fd fp=&1 es n’kkZ;k x;k gSA

fp=&1- vfrfjDr /ofu osx uE ds xzkQ ,fFky ,lhVsV x
1
 ds e¨y va’k ds lkis{k] f}vk/kkjh feJ.k

¼,fFky ,lhVsV ¼1½ $ 1&vkWDVsu‚y ¼2½ ds fy, vyx&vyx rkieku ijA

fdlh feJ.k esa ijk/ofud osx eq[; :i ls mlds vk.kfod xq.k ls çHkkfor g¨rk gSA fp=&1 esa n’kkZ,
x, vfrfjDr /ofu osx ¼uE½ ds ifj.kke v/;;u fd, fd, x,s lHkh pkj rkieku ä ds fy, /kukRed  gSaA
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vfrfjDr /ofu osx ¼uE½ esa /kukRed #>ku ns[kk x;k gSaA vfrfjDr /ofu osx esa ns[kh xÃ /kukRed çòfÙk; ä
ls ladsr feyrk gS fd feJ.k ds ?kVd ä dh Lo&lac) lajpuk ds VwVus ds dkj.k g¨us okyk çHkko gkbMª̈ tu
ca/ku vkSj foijhr v.kqvksa ds chp f}/kzqo&f}/kzqoh; var%fØ;k ds çHkko ij gkoh g¨rk gSA vfrfjDr /ofu osx
¼uE½ dk /kukRed eku rkieku esa of̀) ds lkFk c<+rk gS t¨ feJ.k esa lHkh pkj rkieku ä ds lkFk o`f) d¨
bafxr djrk gSA vfrfjDr /ofu osx ¼uE½ dk mPp /kukRed eku 298-15K ij ns[kk tkrk gSA /kukRed
vfrfjDr /ofu osx ¼uE½ Li"V :i ls crkrk gS fd lHkh pkj rkieku ä ds v.kqvksa ds chp etcwr vk.kfod
laidZ e©twn gSA fofHkUu rkiekuksa T = ¼295-15K] 298-15K] 301-15K vkSj 305-15K½ ij f}vk/kkjh rjy
feJ.k ,fFky ,lhVsV ¼1½ $ vkWDVsu‚y ¼2½ dh ';kurk ,fFky ,lhVsV ds e¨y va’k esa o`f) ds lkFk jSf[kd
:i ls ?kVrh gSA laiw.kZ e¨y va’k lhek ij lHkh pkj rkieku T = ¼295-15K] 298-15K] 301-15K vkSj 305-
15K½ ds fy, vfrfjDr ';kurk ¼E½ eku _.kkRed gSa tSlk fuEu fp=&2 }kjk çnf’kZr gSA

fp=&2- vfrfjDr ';kurk ¼E½ ds xzkQ ,fFky ,lhVsV x
1
 ds e¨y va’k ds lkis{k] f}vk/kkjh feJ.k

¼,fFky ,lhVsV ¼1½ $ 1&vkWDVsu‚y ¼2½½ ds fy, vyx&vyx rkieku ijA

vfrfjDr ';kurk eku] t¨ e¨y va’k ij f}vk/kkjh feJ.k ds 
exp
 dh fuHkZjrk ls fopyu dk çfrfuf/kRo

djrs gSa] dk mi;¨x feJ.k ?kVd ds varj&vk.kfod laidZ d¨ le>kus ds fy, fd;k x;k gSA çkjafHkd pj.k ä
esa vis{kkÑr cM+s E eku] f}vk/kkjh feJ.k ?kVd ä ds chp varj&vk.kfod gkbMª̈ tu ca/ku dk ladsr nsrs gS A
vfrfjDr ';kurk E eku ä  ds _.kkRed ifjek.k us vkos’k LFkkukUrj.k  dh xSj&e©twnxh ;k etcwr gkbMª̈ tu
cU/k ijLij fØ;k dh vuqifLFkfr dh Hkh iqf"V dh gS ftlds ifj.kke Lo:i f}vk/kkjh feJ.k ?kVd ä ds chp
tfVyrk g¨xhA _.kkRed E eku ;g ladsr ns ldrs gSa fd ,Ydsu &1&vks,y vkSj ,fFky ,lhVsV ds chp
ijLij lkgp;Z dh vkSlr fMxzh /khjs&/khjs de g¨ xÃ D; äfd ,Ydsu&1&vks,y dh Ja[kyk dh yackÃ c<+ xÃA
bl çdkj] yach J̀a[kyk okys ,Ydsu &1&vks,y okys flLVe ds fy, cM+s _.kkRed fopyu us bl flLVe esa
etcwr QSyko cy ä dh iqf"V dhA fp=&2 ls ;g ns[kk tk ldrk gS fd feJ.k esa rkieku c<+kus ij   dk

fujis{k eku ?kV tkrk gSA rkieku esa òf) ls 'kq) ?kVd dk Lo&lac)rk de g¨ tkrk gS vkSj foijhr v.kqvksa
ds chp fo"ke&lac)rk Hkh de g¨ tkrh gS] ,slk rkih; ÅtkZ esa òf) ds dkj.k g¨rk gSA blls rkieku c<+us
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ij   dk udkjkRed eku de g¨ tkrk gS] tSlk fd orZeku f}vk/kkjh feJ.k esa ns[kk x;k gSA dbZ 'k¨/kkfFkZ; ä

¼9&10½ }kjk blh rjg ds O;ogkj dh iqf"V dh xbZ gSA tcfd   dk _.kkRed eku QSyko ek/;e d¨ bafxr

djrk gSA ,fFky,lhVsV ¼1½ $ 1&vkWDVsu‚y ¼2½ feJ.k esa ns[ks x, vfrfjDr ';kurk ¼E½ ds _.kkRed eku
feJ.k ?kVd ä ds chp etcwr varj vk.kfod laidZ dh mifLFkfr dk ladsr nsrs gSaA lHkh ds fy, vfrfjDr
';kurk dk eku ¼E½ vk;fjax vkSj fg’kZQsYMj }kjk nh xÃ eqDr vk;ru dh ifjHkk"kk ls irk pyrk gS fd vkn’kZ
O;ogkj ls eqDr vk;ru esa fopyu ?kVd ä ds v.kqvksa ds chp vk.kfod var%fØ;k dk ladsr gSA feJ.k ds
Å"ekxfrdh; xq.k ä dh dÃ rjg ls O;k[;k dh xÃ gSA ftles eq[; :i ls gkbMª̈ tu c‚fUMax] f}/kzqo&f}/kzqo
{k.k] vkos'k LFkkukarj.k] vk.kfod cU/k vkfn gSa t¨ fofHkUu Å"ekxfrdh; ekinaM ä ds vfrfjDr eku esa _.kkRed
;¨xnku nsrs gSaA ;s _.kkRed eku feJ.k ds ?kVd ä ds chp etcwr var%fØ;k dk ladsr nsrs gSaA

rkfydk 4% fofHkUu rkieku¨a ij ,fFky ,lhVsV $ 1&vkWDVsu‚y ds f}vk/kkjh rjy inkFkZ feJ.k
ds fy, vfrfjDr /ofu osx ¼uE½] vfrfjDr ';kurk ¼E½] vfrfjDr eqDr vk;ru ¼V

f
E½ vkSj

vfrfjDr vkarfjd nkc ¼P
i
E½ xq.k¨a ds ekuA

,fFky ,lhVsV dk 
eksy va’k 

(X1) 

vfrfjDr /ofu 
osx 

(uE) 

vfrfjDr ';kurk 
(E) N Sm–2 

vfrfjDr eqDr 
vk;ru E

f(V )  
(m3) mol–1 

vfrfjDr vkarfjd 
nkc E 4

i(p 10 )  
m–2 

  295.15 K rkieku ij 
0.0000 0.00 0.0000 0.0000 0.0000 
0.1056 +6.36 -2.2921 -0.0278 -0.0778 
0.2095 +9.36 -3.0735 -0.0508 -0.1106 
0.3174 +12.14 -3.2790 -0.0670 -0.1286 
0.4286 +13.42 -3.4681 -0.0738 -0.1548 
0.5083 +14.73 -4.2162 -0.0804 -0.1694 
0.6196 +12.18 -2.7995 -0.0967 -0.1194 
0.7090 +8.25 -2.3178 -0.0652 -0.1109 
0.8064 +5.07 -1.7108 -0.0503 -0.0632 
0.9044 +3.72 -1.1250 0.0315 -0.0222 
1.0000 0.00 0.0000 0.0000 0.0000 

298.15 K rkieku ij 

0.0000 0.000 0.0000 0.0000 0.0000 
0.1056 +6.38 -2.8542 -0.0352 -0.0845 
0.2095 +10.45 -3.2145 -0.0452 -0.1002 
0.3174 +11.54 -4.7852 -0.0640 -0.1258 
0.4286 +12.84 -5.2142 -0.0854 -0.1387 
0.5083 +13.45 -5.8989 -0.0974 -0.1542 
0.6196 +15.87 -4.8745 -0.0810 -0.1701 
0.7090 +13.54 -3.4578 -0.0745 -0.1542 
0.8064 +12.45 -2.9856 0.0578 -0.1365 
0.9044 +6.85 -1.8745 -0.0381 -0.1025 
1.0000 0.00 0.0000 0.0000 0.000 

301.15 K rkieku ij 
0.0000 0.000 0.0000 0.0000 0.0000 
0.1056 +6.12 -2.8745 -0.0385 -0.0945 
0.2095 +9.78 -3.4217 -0.0487 -0.1065 
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0.2095 +9.78 -3.4217 -0.0487 -0.1065 
0.3174 +10.25 -4.9874 -0.0578 -0.1285 
0.4286 +11.85 -5.023 -0.0687 -0.1475 
0.5083 +13.45 -4.5235 -0.0789 -0.1700 
0.6196 +14.45 -3.7412 -0.0954 -0.1523 
0.7090 12.85 -3.1245 -.07998 -0.1278 
0.8064 +10.45 -2.4521 -0.0612 -0.1085 
0.9044 +0.747 -1.2584 -0.0421 -0.8524 
1.0000 0.00 0.000 0.0000 0.0000 

305.15 K rkieku ij 
0.0000 0.00 0.0000 0.0000 0.0000 
0.1056 +6.05 -2.9745 -0.0452 -0.8798 
0.2095 +8.65 -3.5689 -0.0542 -0.1085 
0.3174 +10.32 -4.8752 -0.0651 -0.1278 
0.4286 +12.45 -5.9874 -0.0796 -0.1387 
0.5083 +14.75 -6.4521 -0.0985 -0.1545 
0.6196 12.02 -4.2153 -0.0845 -0.1725 
0.7090 +10.75 -3.4541 -0.0641 -0.1463 
0.8064 +0.8421 -2.4215 -0.0521 -0.1287 
0.9077 +0.6887 -1.8542 -0.0410 -0.0978 
1.0000 0.00 0.000 0.0000 0.0000 

 fdlh Hkh ç.kkyh esa ,d ls vf/kd çdkj dh var%fØ;k dk laca/k g¨ ldrk gSA gkyk¡fd] Q¨VZ vkSj ewj
us vius }kjk v/;;u dh xÃ ç.kkfy; ä ds fy, vfrfjDr laihM+u ds vk/kkj ij rjy feJ.k ds O;ogkj dh
O;k[;k dhA orZeku dk;Z esa] vfrfjDr eqDr vk;ru dk mi;¨x fd;k x;k gSA ifj.kke fp= &3 esa vkys[k
ds :i esa çLrqr fd, x, gSaA tgka flLVe ds fy, vfrfjDr eqDr vk;ru d¨ feJ.k ds ?kVd ä esa ls ,d
ds e¨y va’k ds lkis{k xzkQ cuk;k x;k gSA vfrfjDr eqDr vk;ru ¼V

f
E½  e¨y va’k ¼x

1
½ ds ifj.kke ,fFky

,lhVsV dh laiw.kZ lajpuk ijkl vkSj lHkh pkj rkiekuksa T = ¼295-15K] 298-15K] 301-15K vkSj 305-
15K½ ij _.kkRed fopyu çnf’kZr djrs gSaA

fp= &3- vfrfjDr eqDr vk;ru ¼V
f
E½  ds xzkQ ,fFky ,lhVsV x

1
 ds e¨y va’k ds lkis{k] f}vk/kkjh

feJ.k ¼,fFky ,lhVsV ¼1½ $ 1&vkWDVsu‚y ¼2½½ ds fy, vyx&vyx rkieku ijA
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_.kkRed vfrfjDr eqDr vk;ru ¼V
f
E½ ls vk;ru esa deh vkrh gSA ,slk u;s ca/k ds cuus ds dkj.k

g¨ ldrk gSA gkyk¡fd ,fFky ,lhVsV ¼1½ vkWDVsu‚y ¼2½  ds f}vk/kkjh feJ.k ds fy, _.kkRed vfrfjDr
eqDr vk;ru ¼V

f
E½ eku d¨ vk.kfod tfVyrk ds fy, fufnZ"V ugha fd;k tk ldrk gSA ;s _.kkRed eku

bl rF; ij vk/kkfjr gSa fd c<+rs ,Ydu‚y vkdkj ds lkFk] varjkyh; lek;¨tu rsth ls c<+rk gS vkSj

blfy, vfrfjDr eqDr vk;ru ¼V
f
E½ yacs le; rd 1&vYdu‚y ¼11½ ds fy, _.kkRed g¨ tkrh gSA

vfrfjDr eqDr vk;ru ¼V
f
E½ dk eku ?kVd ¼12½ ds foijhr v.kq ds chp etcwr f}/kzqo&f}/kzqoh; var%fØ;k

}kjk fd, x, ;¨xnku d¨ bafxr djrk gSA

vkarfjd nkc ,d laltd cy gS] t¨ v.kqvksa ds chp vkd"kZd vkSj çfrdkjd cy ä dk ifj.kke gSA
vkd"kZd cy ä esa eq[; :i ls gkbMª¨tu ca/ku] f}/kzqo&f}/kzqo vkSj QSyko var%fØ;k,a 'kkfey gSaA cgqr de
varj&vk.fod nwjh ij dk;Z djus okyh çfrdkjd 'kfDr;ka lkekU; ifjfLFkfr; ä esa lkeatL; çfØ;k esa ,d
N¨Vh Hkwfedk fuHkkrh gSaA jSf[kd :i ls rjy feJ.k dk vfrfjDr vkarfjd nkc ¼P

i
E½] feJ.k çfØ;k ds n©jku

lajpuk vkSj ,d tqV cy¨a esa ifjorZu d¨ n’kkZrk gSA vkarfjd nkc ¼P
i
E½ dsvfrfjDr eku laiw.kZ lajpuk lhek

ij vkSj lHkh pkj rkiekuksa T = ¼295-15K] 298-15K] 301-15K vkSj 305-15K½  ds fy, _.kkRed gSaA
ifj.kke fp=& 4 esa xzkQ+ ds :i esa çnf’kZr fd, x, gSaA tgka flLVe ds fy, vfrfjDr vkarfjd nkc rFkk
feJ.k ds ?kVd¨a esa ls ,d ds e¨y va’k ds lkis{k xzkQ+ cuk;k x;k gSA vfrfjDr vkarfjd nkc ¼P

i
E½  e¨y

va’k ¼x
1
½ ds ifj.kke ,fFky ,lhVsV dh iwjh lajpuk lhek vkSj lHkh pkj rkiekuksa T = ¼295-15K] 298-15K]

301-15K vkSj 305-15K½ ij _.kkRed fopyu çnf’kZr djrs gSaA

fp= &4- vfrfjDr vkarfjd nkc ¼p
i
E½ ds xzkQ ,fFky ,lhVsV x

1
 ds e¨y va’k ds lkis{k] f}vk/kkjh

feJ.k ¼,fFky ,lhVsV ¼1½ $ 1& vkWDVsu‚y ¼2½½ ds fy, vyx&vyx rkieku ijA

fp= &4] feJ.k ds ?kVd ä ds chp det¨j var%fØ;k d¨ n’kkZrk gSA ,fFky ,lhVsV ¼1½ $ 1&vkWDVsu‚y
¼2½ feJ.k esa ,fFky ,lhVsV ¼x

1
½ ds e¨y va’k esa òf) ds lkFk vkarfjd nkc de g¨ tkrk gSA t¨ varj&vk.kfod

laidZ esa deh dk ladsr nsrk gSA vfrfjDr vkarfjd nkc ¼P
i
E½ esa ;g _.kkRed çòfÙk d¨ bafxr djrk gSA t¨fd

,d QSyko var%fØ;k vkSj f}/kzqoh; cy fof’k"V ijLij fØ;k dh iw.kZ vuqifLFkfr ds lkFk dke dj jgs gSaA ;g
,fFky ,lhVsV ¼1½ $ 1&vkWDVsu‚y ¼2½ ds chp ijLij fØ;k ds c<+rs ifjek.k d¨ n’kkZrk gSA
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fu"d"kZ

çLrqr 'k¨/k i= esa f}vk/kkjh feJ.k ,fFky
,lhVsV ¼1½ $ vkWDVsu‚y ¼2½ ds fy, fofHkUu rkiØe ä
T = ¼295-15K] 298-15K] 301-15K vkSj 305-
15K½  ij laiw.kZ lajpuk lhek ij ijk/ofud osx
¼u½] ?kuRo ¼½ vkSj ';kurk ¼½ d¨ ekik x;k gSA
vfrfjDr /ofu osx] ';kurk esa fopyu] vfrfjDr
eqDr vk;ru vkSj f}vk/kkjh feJ.k ds fy, vfrfjDr
vkarfjd nkc dh x.kuk dh xÃ gSA çkIr eku ä d¨
jsMfyp&fdLVj lehdj.k esa çfrLFkkfir fd;k x;k
gSA çLrqr 'k¨/k ls Li"V gS fd] feJ.k ds ?kVd¨a ds
chp vk.kfod laidZ e©twn gSA f}/kzqo&f}/kzqo tSlh
fof’k"V det¨j vk.kfod var%fØ;k esa] feJ.k ds
?kVd¨a ds chp f}/kzqo&çsfjr f}/kzqo vkSj QSyko cy
ik, x, gSaA

vkHkkj

ys[kd 'k¨/k gsrq ewy Hkwr lqfo/kk;sa miyC/k
djkus gsrq ekuuh; dqyifr] ç¨- eqds’k ikaMs] cqUnsy[k.M
fo’ofo|ky;] >k¡lh ¼;w-ih-½ ds çfr vkHkkj Kkfir
djrs gSa |
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lkjka'k

fiMwjdj ,oa vU; us o"kZ 2021 esa ,sls vkO;wg ä dh d¨fV ¼Rank½ Kkr djus ds lw= çfrikfnr fd;s
ftUgsa mijh f=Hkqtkdkj vkO;wg ¼Upper Triangular Matrix½ esa ifjofrZr djus ds ckn çkIr vkO;wg esa dqN
iafDr;k¡ ;k r¨ le:i g¨ ;k dqN iafDr;k¡ fdlh nwljh iafDr ds vfn’k xq.ku ¼Scalar Multiple½ ds :i
esa g¨ | fdUrq 'k¨/kdrkZvksa us dqN fof’k"V çdkj dh vkO;wg ä ij gh bu lw= ä dh tkap dj lHkh çdkj dh
vkO;wg ä ds fy, bu lw= ä ds ykxw g¨us dk nkok dj fn;k | bl 'k¨/k i= esa] ge fiMwjdj ,oa vU; }kjk
çfrikfnr lw= ä dh lhekvksa rFkk dfe;¨a dh vksj /;ku vkdf"kZr dj jgs gSaA

Abstract

In the year 2021, Pidurkar et al proposed formulae to find the rank of such matrices which
after converting into an Upper Triangular Matrix (UTM), some rows are either identical or some
rows are similar to some other row in the form of scalar multiple. But the researchers examined
these formulae only on some specific types of matrices and claimed that these formulae are applicable
for all types of matrices. In this research paper, we are drawing attention towards the limitations
and shortcomings of the formulae propounded by Pidurkar et al.

eq[; 'kCn % vkO;wg dh d¨fV] l¨ikud :i] mifj f=Hkqtkdkj vkO;wg] jSf[kd chtxf.kr] lfn’k lef"V

Keywords : Rank of a matrix, Echelon form, Upper Triangular Matrix, Linear Algebra, Vector
Space

ifjp;

jSf[kd chtxf.kr ¼Linear Algebra½ esa] fdlh vkO;wg dh d¨fV blds LraHk ä ls tfur lfn’k lef"V
¼Vector Space½ dh foek g¨rh gSA ;g ml vkO;wg ds jSf[kdr% Lora= ¼Linearly Independent½ LraHk ä dh
mfPp"B ¼Maximal½ la[;k ds laxr g¨rh gSA blh çdkj ge ;g Hkh dg ldrs gSa fd fdlh vkO;wg dh d¨fV

'kks/k i= / Research Paper
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bldh iafDr; ä }kjk foLrr̀ lfn’k lef"V dh foek ds loZle g¨rh gSA vr% fdlh Hkh voLFkk esa fdlh vkO;wg
dh d¨fV ml vkO;wg esa fo|eku iafDr; ä rFkk LraHk ä dh la[;k ls vf/kd ugha g¨ ldrhA foKku ds fofo/k {ks= ä
esa fdlh vkO;wg dh d¨fV ls lEcaf/kr vuqç;¨x ǹf"Vxr g¨rs gSaA bldh lgk;rk ls jSf[kd lehdj.k fudk;
dk gy vklkuh ls Kkr fd;k tk ldrk gSA fdlh jSf[kd lehdj.k fudk; dh laxrrk@vlaxrrk
¼Consistency/Inconsistency½ dh igpku vklkuh ls lqfuf’pr dh tk ldrh gSA e;wjh ,oa vU; [3] us
lekurk ds dkjd ä ds fo’ys"k.k ,oa l?ku chtxf.kr ¼Dense Algebra½ dh leL;kvksa ij muds çHkko dk

v/;;u fd;kA dSEicsy ,oa vU; [1] us vius 'k¨/k dk;Z esa ;g crk;k fd fu;a=.k fl)kar ¼Control Theory½
esa fdlh vkO;wg dh d¨fV dk ç;¨x dj jSf[kd fudk; ds fu;a=.k ;¨X; vFkok fopkj ;¨X; g¨us dh tkap dh
tk ldrh gSA

fdlh vkO;wg dh d¨fV ¼i½ milkjf.kd fof/k ¼Method of Minor½ }kjk] ¼ii½ l¨ikud :i ¼Echelon

Form½ }kjk] vFkok ¼iii½ çlkekU; :i ¼Normal Form½ }kjk Kkr dh tk ldrh gSA ;s lHkh çpfyr fof/k;ka
gSaA buesa ls milkjf.kd fof/k mPp Øe ds vkO;wg ä ds fy, O;ogk;Z ugha ekuh tkrh gS D; äfd bl fof/k ls d¨fV
dh x.kuk djus esa le; T;knk yxrk gS rFkk x.ku fØ;k Hkh Fk¨M+h tfVy g¨rh gSA mij¨Dr rhu ä fof/k; ä esa
ls lcls vf/kd ojh;rk l¨ikud :i d¨ gh nh tkrh gSA bl fof/k esa çkjfEHkd iafDr :ikarj.k ä dk ç;¨x dj
fn, x, vkO;wg d¨ mifj f=Hkqtkdkj vkO;wg esa ifjofrZr fd;k tkrk gS mlds ckn çkIr mifj f=Hkqtkdkj vkO;wg
esa v’kwU; iafDr; ä dh la[;k ds vk/kkj ij vkO;wg dh d¨fV Kkr dh tkrh gSA

izkjfEHkd ladYiuk,¡

mifj f=Hkqtkdkj vkO;wg& ,d oxZ vkO;wg ijA [a ]  mifj f=Hkqtkdkj vkO;wg dgykrk gS ;fn

ija 0,i j  .

mnkgj.kkFkZ 

a b c

A 0 d e

0 0 f

 
   
 
 

l¨ikud :i & ,d vkO;wg l¨ikud :i dk dgk tkrk gS] ;fn

¼i½ çR;sd v’kwU; iafDr esa çFke v’kwU; vo;o bdkÃ g¨uk pkfg,A ¼;g 'krZ vko’;d ugha ekuh tkrh
gS½

¼ii½ vkO;wg A dh çR;sd iafDr] ftldk çR;sd vo;o 'kwU; g¨( ml çR;sd iafDr ds uhps fo|eku g¨xh
ftlesa de ls de ,d v’kwU; vo;o g¨A

¼iii½ fdlh iafDr esa çFke v’kwU; vo;o ds iwoZ 'kwU;¨a dh la[;k vxyh iafDr esa ,sls 'kwU; ä dh la[;k
ls de g¨rh gSA

l¨ikud :i ls fdlh vkO;wg dh d¨fV ml vkO;wg esa fo|eku v’kwU; iafDr; ä dh la[;k ds cjkcj g¨rh
gSA
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mnkgj.kkFkZ 

0 1 6 1

A 0 0 1 2

0 0 0 0

 
   
 
 

mij¨Dr vkO;wg l¨ikud :i esa gS ftlesa n¨ v’kwU; iafDr;k¡ gSA vr% bl vkO;wg dh d¨fV 2 gSA

fiMwjdj ,oa vU; }kjk çfrikfnr lw=

fiMwjdj ,oa vU; [4] us fdlh Hkh Øe ds ,sls vkO;wg ä ds fy,] ftuesa dqN iafDr;k¡ ;k r¨ le:i g¨
;k dqN iafDr;k¡ fdlh vU; iafDr ds vfn’k xq.ku ds :i esa fo|eku g¨( dh d¨fV Kkr djus ds fy, fuEu
lw= çfrikfnr fd;s |

lw= 1 &

vkO;wg dh d¨fV = mifj f=Hkqtkdkj vkO;wg esa v’kwU; iafDr; ä dh la[;k & {(mifj f=Hkqtkdkj vkO;wg

esa le:i iafDr; ä dh la[;k@mifj f=Hkqtkdkj vkO;wg esa vfn’k xq.kt okyh iafDr; ä dh la[;k) & 1}

lw= 2 &

vkO;wg dh d¨fV = vkO;wg esa iafDr; ä dh la[;k & {(vkO;wg esa le:i iafDr; ä dh la[;k@vkO;wg esa
vfn’k xq.kt okyh iafDr; ä dh la[;k) & 1}

fiMwjdj ,oa vU; }kjk çfrikfnr n¨u¨a lw=¨a dh dfe;ka

1- fiMwjdj ,oa vU; ds vuqlkj lw= 1 fdlh Hkh Øe dh vkO;wg ls çkIr mifj f=Hkqtkdkj vkO;wg ds
fy, ykxw fd;k tk ldrk gSA tcfd mifj f=Hkqtkdkj vkO;wg dsoy oxZ vkO;wg gh g¨ ldrk gSA

2- n¨u ä gh lw= ä esa dsoy vfn’k xq.ku dh ckr dh xÃ gS ¼tgk¡ k ,d vpj gS½A tcfd O;ogkj esa ,slk
ugha gS D; äfd ;fn k 'kwU; eku xzg.k djrk g¨ r¨ vkO;wg dh d¨fV bu lw= ä ds ek/;e ls Kkr fd;s tkus
ij fHkUu eku nsxhA vr% k v’kwU; vpj g¨uk pkfg,A

3- ;s n¨u ä lw= dsoy mUgha vkO;wg ä ij ykxw g¨rs gSa ftuesa çFke iafDr ,oa vafre LraHk ds vo;o ä ds
vfrfjDr 'ks"k lHkh vo;o 'kwU; g¨A tcfd mifj f=Hkqtkdkj vkO;wg esa ,slk ugha g¨rk gSA mifj f=Hkqtkdkj

vkO;wg dh ifjHkk"kkuqlkj vxzx fod.kZ ds uhps lHkh vo;o 'kwU; g¨us pkfg, fdUrq vxzx fod.kZ ds vo;o ä
dk 'kwU; g¨uk vko’;d ugha gSA 'k¨/kdrkZvksa us mifj f=Hkqtkdkj vkO;wg dh O;k[;k d¨ vius vuqlkj ç;qDr
fd;k gS t¨ fof/klEer ugha gSA

mnkgj.k

vc ge ,d n`"VkUrh; mnkgj.k ds }kjk gekjs }kjk nh tk jgh fVIi.kh d¨ le>kus dk ç;kl dj jgs
gSaA
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fuEu vkO;wg dh d¨fV Kkr dhft;s %

0 0 0 0 15

0 6 3 9 6
A

0 8 4 12 8

0 6 3 10 4

 
   
  
 

  

milkjf.kd fof/k : pw¡fd vkO;wg A ,d vk;rkdkj vkO;wg gS ftlesa 4 iafDr;k¡ rFkk 5 LrEHk gSA vr%
fn, x, vkO;wg dh d¨fV (A) min.(4,5) 

4 * 4 Øe ds lHkh milkjf.kd dk eku 'kwU; gSa vr% mij¨Dr vkO;wg dh d¨fV dk eku 4 ugha g¨
ldrkA vc ;fn 3 * 3 Øe ds fdlh Hkh ,d milkjf.kd dk eku v’kwU; çkIr g¨rk gS r¨ ge ;g dg ldrs

gSa fd vkO;wg dh d¨fV dk eku 3 gSA ;gk¡ 3 * 3 Øe ds ,d milkjf.kd 

3 9 6

4 12 8

3 10 4

 


 
 dk eku v’kwU;

çkIr g¨rk gS vr% bl vkO;wg dh d¨fV dk eku 3 g¨xkA

l¨ikud :i : fn;k x;k vkO;wg

1 2R R

0 0 0 0 15 0 6 3 9 6

0 6 3 9 6 0 0 0 0 15
A

0 8 4 12 8 0 8 4 12 8

0 6 3 10 4 0 6 3 10 4

    
        
      
   

      

1
1

R
R

6


3 3 1R R 8R 

1 3 1 3
0 1 1 0 1 1

2 2 2 2
0 0 0 0 15 0 0 0 0 15

0 8 4 12 8 0 0 0 0 0

0 6 3 10 4 0 6 3 10 4

         
   

    
                

4 4 1R R 6R  2 4R R

1 3 1 3
0 1 1 0 1 1

2 2 2 2
0 0 0 0 15 0 0 0 1 2

0 0 0 0 0 0 0 0 0 0

0 0 0 1 2 0 0 0 0 15

         
   

    
   
      
   
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4
4

R
R

15


3 4R R

1 3 1 3
0 1 1 0 1 1

2 2 2 2
0 0 0 1 2 0 0 0 1 2

0 0 0 0 0 0 0 0 0 1

0 0 0 0 1 0 0 0 0 0

         
   

    
   
      
   

2 2 3R R 2R 

1 3
0 1 1

2 2
0 0 0 1 0

0 0 0 0 1

0 0 0 0 0

   
 

  
 
  
 

vc fn;k x;k vkO;wg l¨ikud :i esa lekuhr g¨ pqdk gS ftlesa v’kwU; iafDr; ä dh la[;k 3 gS vr%
fn, x, vkO;wg dh d¨fV 3 gSA

ijUrq ;fn blh mnkgj.k d¨ fiMwjdj ,oa vU; ds vuqlkj gy djus dk ç;kl djsa r¨ ifj.kke dh
oS/krk lR;kfir ugha g¨rh gS |

lw= 1 ds vuqlkj vkO;wg mifj f=Hkqtkdkj g¨uk pkfg, tcfd okLro esa lekuhr vkO;wg ,slk ugha gSA
lw= 2 ds vuqlkj

vkO;wg dh d¨fV = vkO;wg esa iafDr; ä dh la[;k & {(vkO;wg esa le:i iafDr; ä dh la[;k@vkO;wg esa
vfn’k xq.kt okyh iafDr; ä dh la[;k) & 1}

vr% vkO;wg dh d¨fV = 4 & {(0 & 1)} = 5

fu"d"kZ

fiMwjdj ,oa vU; }kjk fn, x, n¨u ä lw= dsoy dqN fof’k"V çdkj ds vkO;wg¨a ij gh ykxw g¨rs gSaA
bUgsa oSf’od Lrj ij lkekU;hÑr ugha fd;k tk ldrk gSA vr% fu"d"kZ ;g gS fd

¼i½ ;fn d¨Ã iafDr fdlh vU; iafDr dh vfn’k xq.kt g¨ r¨ og xq.kd ¼ekuk k½ v’kwU; okLrfod la[;k
g¨uk pkfg,A

¼ii½ mifj f=Hkqtkdkj vkO;wg g¨us ds fy, vkO;wg dk oxZ vkO;wg g¨uk furkar vko’;d gS |

¼iii½ fn, x, vkO;wg d¨ mifj f=Hkqtkdkj vkO;wg esa lekuhr djus ij ;fn çFke iafDr ,oa vafre LrEHk
d¨ N¨M+dj 'ks"k lHkh vo;o 'kwU; g¨ r¨ gh fiMwjdj ,oa vU; }kjk fn, x, lw= çHkkoh g¨rs gS vU;Fkk ughaA
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'k¨/k i= esa ç;qDr vaxzst+h 'kCn¨a dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted Terminology 
in English 

o.kZekyk vuqØfer lekukFkZd fganh 
'kCnkoyh 

Consistency / Inconsistency laxrrk@vlaxrrk 

Control Theory fu;a=.k fl)kar  

Echelon Form Lkksikud :i 

Linearly Independent jSf[kdr% Lora= 

Maximal mfPp"B 

Normal Form izlkekU; :i 

Scalar Multiple vfn’k xq.kt 

Upper Triangular Matrix mifj f=Hkqtkdkj vkO;wg 

Vector Space lfn’k lef"V 
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fofHkUu ikmMj ek=k ds fy, Lo&laihMu daØhV ds rktk

daØhV xq.kksa ij izk;ksfxd v/;;u
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lkjka’k

fuekZ.k iwjh nqfu;k esa ,d ,slh çfØ;k gS ftldh gj ;qx esa vko’;drk g¨rh gSA daØhV dh etcwrh]
LFkkf;Ro vkSj xq.koÙkk ds dkj.k] le; ds lkFk fuekZ.k lkexzh ds :i esa bldk mi;¨x c<+ x;k gSA
Lo&laihM+u daØhV ¼SCC½ ,d vlk/kkj.k çdkj dk daØhV gS t¨ Lo;a ds otu ds dkj.k laihfMr g¨ tkrk
gS vkSj blds fy, vyx ls okbczsVj dh vko’;drk ugha g¨rh gSA blfy,] bldk mi;¨x ,sls LFkku ä ij
fd;k tkrk gS tgk¡ l?ku çcyu fxzM g¨rk gSA bl v/;;u dk mÌs’; d¨My çko/kku ä d¨ /;ku esa j[krs
gq, fofHkUu fuekZ.k fLFkfr; ä ds fy, csgrj çn’kZu feJ.k rS;kj djuk gSA blfy,] bl v/;;u esa] laihM+u
lkeF;Z fof/k ds vuqlkj [kfut lafeJd ¼MA½ vkSj fofHkUu ikmMj lkexzh ds fy, daØhV ds fofHkUu Jsf.k; ä
d¨ vfHkdfYir djds rktk daØhV ds xq.k ä dk ijh{k.k fd;k x;k gSA

Abstract

Construction is a process all over the world which is required in every age. Due to the strength,
durability, and quality of concrete, it's use as a construction material has increased over time. Self-
compacting concrete (SCC) is an exceptional type of concrete that compacts under its own weight
and does not require a separate vibrator. Therefore, it is used in such places where the reinforcement
grid is dense. The objective of this study is to prepare a better performance mix for different
construction conditions keeping in mind the codal provisions. Therefore, in this study, the properties
of fresh concrete have been tested by designing different grades of concrete for mineral admixture
(MA) and for various powder content as per compressive strength method.

eq[; 'kCn : Lo&laihMu daØhV] rktk daØhV] daØhV dh Jsf.k;k¡] ikmMj ek=k

Keywords: Self – Compacting Concrete, Fresh concrete, Grades of concrete, Powder content.

izLrkouk

Lo&laihMu daØhV ¼SCC½ d¨ lcls igys 1980 ds n’kd dh 'kq#vkr esa tkiku esa fodflr fd;k
x;k Fkk] rkfd fVdkÅ daØhV lajpukvksa d¨ cuk;k tk ldsA rc ls] ekud daØhV ds rdZlaxr feJ.k
vfHkdYiu çkIr djus ds fy, dÃ vuqla/kku  fd;s x, gSaA

Lo&laihM+u daØhV ¼SCC½ esa ewy :i ls lkekU; daiu daØhV ds leku ?kVd g¨rs gSa] gkykafd] rktk
daØhV ds okafNr xq.k¨a d¨ çkIr djus ds fy,] SCC esa vYVªk Qkbu lkefxz; ä dk mPp vuqikr vkSj

'kks/k i= / Research Paper
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jklk;fud lafeJd¨ dk lekos’ku] fo’ks"k :i ls ,d çHkkoh lqij IykfLVlkbt+j vko’;d gSA SCC d¨
O;kid :i ls viukus dk ,d vkSj dkj.k ;g gS fd ;g dk;ZLFky ij daiu ds dkj.k g¨us okys uqdlku
d¨ de djus esa enn djrk gSA Lo&laihM+u daØhV ds mRiknu ds fy, cqfu;knh fl)kar fp= & 1 esa
fn[kk;k x;k gSA [1]

fp= & 1: SCC ds mRiknu ds fy, cqfu;knh fl)kar

SCC ds mRiknu dh orZeku çfØ;k eq[; :i ls vuqHkotU; feJ.k vfHkdYiu esa tkiku vkSj
uhnjySaM ds vuqHko ij vk/kkfjr gSA SCC ds mRiknu ds fy, feJ.k vfHkdYiu d¨ fofHkUu ikmMj lkexzh
ds fy, laihM+u lkeF;Z d¨ /;ku esa j[krs gq, vfHkdfYir fd;k x;k gS rkfd ;g lqfuf’pr fd;k tk lds
fd rktk vkSj dB¨j daØhV vius iwoZ fu/kkZfjr xq.k ä rd igq¡p tk,A

çk;¨fxd vuqla/kku ¼lkexzh½

¼i½ lhesaV

IS 8112:1989 ds vuq:i lk/kkj.k i¨VZySaM lhesaV 43 xzsM dk mi;¨x fd;k x;k rFkk blds Hk©frd
xq.k rkfydk & 1 esa fn, x, gSaA

rkfydk & 1: 43 xzsM vksihlh lhesaV ds Hk©frd xq.k

HkkSfrd xq.k IS 8112 ds vuqlkj vko’;drk,¡ ifj.kke 

Fineness (m2/kg) 225 ¼U;wure½ 289 

Soundness (Le Chatelier 
Method) (mm) 

10 ¼vf/kdre½ 1 

Initial setting time (minutes) 30 ¼U;wure½ 35 

Final setting time (minutes) 600 ¼vf/kdre½ 378 

Specific gravity 3.15 3.15 
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¼ii½  eghu feykok ¼FAgg½

LFkkuh; :i ls miyC/k unh dh jsr ftldk vf/kdre vkdkj 4-75 feeh gS] dk mi;¨x fd;k x;kA
xzsMs’ku oØ fp= & 2 esa fn[kk;k x;k gSA blds Hk©frd xq.k rkfydk 2 esa fn, x, gSa vkSj unh dh jsr IS
383 ds vuqlkj t¨u & 1 esa vkrh gSA

¼iii½ e¨Vk feykok ¼CAgg½

LFkkuh; :i ls miyC/k 12-5 feeh vf/kdre vkdkj ds lanfyr iRFkj ä dk mi;¨x fd;k x;kA blds
Hk©frd xq.k rkfydk 2 esa fn, x, gSa vkSj IS 383 ls iqf"V dh xÃ gSA

rkfydk & 2: eghu vkSj e¨Vs feykos ds Hk©frd xq.k

HkkSfrd xq.k FAgg CAgg 

fof’k"V xq:Ro 2.58 2.63 

ty vo’kks"k.k (%) 2.04 0.5 

'kq"d ?kuRo (kg/m3)  1500 1580 

 

fp= & 2: eghu feykos ds :i esa ç;qDr unh dh jsr dk xzsMs’ku oØ

¼iv½ jklk;fud lafeJd

lqijIykfLVlkbt+j ¼SP½ Melflux 2651 F IS 9103 ds vuq:i gS vkSj bldk fof’k"V xq#Ro 1-08 gSA
lqijIykfLVlkbt+j dk mi;¨x lhesaV ds otu ds 1% ds cjkcj fd;k x;k gSA

¼v½ [kfut lafeJd ¼MA½

[kfut lafeJd ,d rjg ls i¨t¨ykfud inkFkZ g¨rs gS bl ijh{k.k esa ¶ykÃ ,s’k ¼FA½ dk mi;¨x
[kfut lafeJd ds :i esa fd;k x;k gS ftldk fof’k"V xq#Ro 2-04 ik;k x;kA
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¼vi½ ty

mi;¨x fd;k x;k ikuh rktk] jaxghu vkSj xa/kghu  ihus ;¨X; ikuh Fkk t¨ fdlh Hkh çdkj ds dkcZfud
inkFkZ ls eqDr FkkA

feJ.k vuqikr

Lo&laihMu daØhV ds çFke fodkl ds ckn ls] blds feJ.k fMtkbu ds fy, dÃ rjhds çLrkfor fd,
x ,  gSaA v fHkd Yi u fl ) kar ¨a d s v k/kkj  i j ] bu fof/k; ¨a d  ̈ i kap J sf. k; ¨a esa oxhZÑr  fd ; k t k l d r k gS:

vuqHkotU; vfHkdYiu fof/k] laihM+u lkeF;Z fof/k] Dy¨t ,xzhxsV iSfdax fof/k] lkaf[;dh; QSDV¨fj;y
e‚My ij vk/kkfjr fof/k;ka vkSj isLV e‚My dh fj;¨y‚th ij vk/kkfjr fof/k;kaA [2]

bl çk;¨fxd v/;;u esa] fofHkUu ikmMj lkexzh ds fy, M30 vkSj M 40 xzsM Lo&laihMu daØhV d¨
laihM+u lkeF;Z vk/kkfjr fof/k dk mi;¨x djds vfHkdfYir fd;k x;k FkkA vfHkdYiu esa 'kkfey ikmMj
ek=k os gSa ftuesa Lo&laihMu daØhV vfHkdYiu dh n¨u ä fLFkfr;ka larq"V g¨rh g¨ tSls fd ¼i½ eghu feykos
,oa dqy feykos dk vuqikr 0-48 ls 0-60 ds e/; j[kk x;k ,oa ¼ii½ ikuh ds vk;ru rFkk ikmMj dh ek=k
ds vk;ru dk vuqikr 0-8 ls 1-1 ds e/; vk;k FkkA[3]&[5] ikmMj dh ek=k  M30 xzsM SCC ds fy,
440] 470] 500 vkSj 520 rFkk M40 xzsM SCC ds fy, 470] 490] 520 vkSj 550 j[kh xÃA blds vykok]
¶ykÃ ,s’k dk mi;¨x [kfut feJd ds :i esa fd;k x;k vkSj lhesaV çfrLFkkiu ds fy, bldh ek=k Hkh
25% ls 50% j[kh xÃA[5] feJ.k vuqikr fu/kkZfjr djrs le;] ikuh&lhesaV vuqikr vkSj lqijIykfLVlkbt+j
dh ek=k d¨ fLFkj j[kk x;kA

rkfydk 3 vkSj 4 esa Øe’k% M30 xzsM vkSj M40 xzsM ds feJ.k vuqikr n’kkZ, x, gSaA

rkfydk 3: ,d ?ku ehVj M30 xzsM SCC ds fy, feJ.k vuqikr

Sample 
name 

Powder 
content 

W/C 
ratio 

Cement Mineral 
Admixture (Fly 

Ash) 

CAgg FAgg SP (1% 
of weight 

of 
C+MA) 

Water 
(Litres) 

M30_25MA 
SCC 1 440 

0.4313 

296 99 673 1041 4 170 
SCC 2 470 322 107 712 933 4.3 185 
SCC 3 500 348 116 750 825 4.6 200 
SCC 4 520 365 122 775 753 4.9 210 

M30_30MA 
SCC 5 440 

0.4313 

276 118 664 1041 4 170 
SCC 6 470 300 129 702 933 4.3 185 
SCC 7 500 325 139 739 825 4.6 200 
SCC 8 520 341 146 764 752 4.9 210 

M30_35MA 
SCC 9 440 

0.4313 

256 138 655 1041 4 170 
SCC 10 470 279 150 692 933 4.3 185 
SCC 11 500 301 162 729 825 4.6 200 
SCC 12 520 316 170 753 753 4.9 210 

M30_40MA 
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SCC 12 520 316 170 753 753 4.9 210 
M30_40MA 

SCC 13 440 

0.4313 

236 157 646 1041 4 170 
SCC 14 470 257 172 682 933 4.3 185 
SCC 15 500 278 185 718 825 4.6 200 
SCC 16 520 292 195 742 753 4.9 210 

M30_45MA 
SCC 17 440 

0.4313 

217 177 637 1041 4 170 
SCC 18 470 236 193 672 933 4.3 185 
SCC 19 500 255 209 708 825 4.6 200 
SCC 20 520 268 219 731 753 4.9 210 

M30_50MA 
SCC 21 440 

0.4313 

197 197 628 1041 4 170 
SCC 22 470 214 214 663 933 4.3 185 
SCC 23 500 232 232 697 825 4.6 200 
SCC 24 520 243 243 720 753 4.9 210 
 
rkfydk 4: ,d ?ku ehVj M40 xzsM SCC ds fy, feJ.k vuqikr

Sample 
name 

Powder 
content 

W/C 
ratio 

Cement Mineral 
Admixture 
(Fly Ash) 

CAgg FAgg SP (1% 
of 

weight 
of 

C+MA) 

Water 
(Litres) 

M40_25MA 
SCC 1 470 

0.3522 

319 106 735 1002 4.26 150 
SCC 2 490 341 114 878 812 4.54 160 
SCC 3 520 362 121 786 848 4.82 170 
SCC 4 550 383 128 694 885 5.10 180 

M40_30MA 
SCC 5 470 

0.3522 

298 128 726 1002 4.26 150 
SCC 6 490 318 136 867 812 4.54 160 
SCC 7 520 338 145 775 848 4.82 170 
SCC 8 550 358 153 688 885 5.10 180 

M40_35MA 
SCC 9 470 

0.3522 

277 149 716 1002 4.26 150 
SCC 10 490 295 159 857 812 4.54 160 
SCC 11 520 314 169 764 848 4.82 170 
SCC 12 550 332 179 671 885 5.10 180 

M40_40MA 
SCC 13 470 

0.3522 

256 170 706 1002 4.26 150 
SCC 14 490 273 182 793 812 4.54 160 
SCC 15 520 290 193 753 848 4.82 170 
SCC 16 550 307 204 659 885 5.10 180 

M40_45MA 
SCC 17 470 

0.3522 

234 192 697 1002 4.26 150 
SCC 18 490 250 204 836 812 4.54 160 
SCC 19 520 265 217 742 848 4.82 170 
SCC 20 550 281 230 648 885 5.10 180 

M40_50MA 
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SCC 20 550 281 230 648 885 5.10 180 
M40_50MA 

SCC 21 470 

0.3522 

213 213 687 1002 4.26 150 
SCC 22 490 227 227 826 812 4.54 160 
SCC 23 520 241 241 731 848 4.82 170 
SCC 24 550 256 256 636 885 5.10 180 

 
ifj.kke vkSj ppkZ

bl v/;;u esa] fofHkUu ikmMj dh ek=k vkSj ¶ykÃ ,s’k dh ek=k ds fy, rktk Lo&laihMu daØhV dh
ikflax {kerk vkSj Hkj.k {kerk dh tkap dh xÃA tkap ;wj¨ih; ekud ä }kjk fn, x, mfpr ekunaM¨a ds
vuqlkj dh xÃ FkhA

¼i½ ;w&c‚Dl ijh{k.k

;w&c‚Dl ijh{k.k dk mi;¨x etcwr lyk[k ä ds e/; ls Lo&laihMu  daØhV dh ikflax {kerk dk irk
yxkus ds fy, fd;k tkrk gSA fp= esa n’kkZ;s vuqlkj igys dEikVZesaV esa daØhV d¨ Hkj dj 1 feuV ds fy,
j[kk tkrk gS rRi’pkr ljdu }kj d¨ Åij mBkdj daØhV d¨ lfj; ä ds e/; ls nwljs dEikVZesaV esa cgus
ds fy, N¨M+k tkrk gSA tc daØhV dk cgko #d tkrk gS rRi’pkr igys dEikVZesaV esa daØhV ds Hkjko dk
ikB~;kad ¼H1½ ,oa f}rh; dEikVZesaV esa daØhV ds Hkjko dk ikB~;kad ¼H2½ vafdr dj fy;k tkrk gSA
EFNARC fn’kkfunZs’k ä }kjk fufnZ"V ;w&c‚Dl ijh{k.k dh lhek H1 vkSj H2 dh ÅapkÃ esa varj 0&30 feeh
dh lhek ds Hkhrj g¨uk pkfg,A

rkfydk 5 ,oa 6 esa Øe’k% ,e 30 xzsM ,oa ,e 40 xzsM daØhV ds ;w & c‚Dl ds ifj{k.k ds ifj.kke
n’kkZ;s x, gSA

fp= & 3:  ;w c‚Dl ijh{k.k midj.k
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rkfydk & 5 : M30 SCC ds fy, ;w & c‚Dl ijh{k.k ifj.kke

S. No. Powder Content w/c ratio H1 (mm) H2 (mm) H1 – H2 (mm) 
M30_25MA 

SCC1. 440 0.4313 303 287 16 
SCC2. 470 300 290 10 
SCC3. 500 299 291 08 
SCC4. 520 290.5 290.5 07 

M30_30MA 
SCC5. 440 0.4313 302 288 14 
SCC6. 470 301 289 12 
SCC7. 500 300.5 289.5 11 
SCC8. 520 299 291 08 

M30_35MA 
SCC9. 440 0.4313 301 289 12 
SCC10. 470 300 290 10 
SCC11. 500 301 289 12 
SCC12. 520 299.5 290.5 09 

M30_40MA 
SCC13. 440 0.4313 300 290 10 
SCC14. 470 301 289 12 
SCC15. 500 302.5 287.5 15 
SCC16. 520 297 293 04 

M30_45MA 
SCC17. 440 0.4313 304.5 285.5 19 
SCC18. 470 302.5 287.5 15 
SCC19. 500 301 289 12 
SCC20. 520 300 290 10 

M30_50MA 
SCC21. 440 0.4313 305 285 20 
SCC22. 470 303.5 285.5 17 
SCC23. 500 302 288 14 
SCC24. 520 300.5 289.5 11 
 

rkfydk & 6 : M40 SCC ds fy, ;w & c‚Dl ijh{k.k ifj.kke

M40_25MA 
S. No. Powder Content w/c ratio H1 (mm) H2 (mm) H1 – H2 

(mm) 
SCC1. 470 0.3522 306.5 283.5 23 
SCC2. 490 308 282 26 
SCC3. 520 303 287 16 
SCC4. 550 299 291 8 

M40_30MA 
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M40_30MA 
SCC5. 470 0.3522 306 284 22 
SCC6. 490 308 282 26 
SCC7. 520 304 286 18 
SCC8. 550 298 292 6 

M40_35MA 
SCC9. 470 0.3522 305 285 20 
SCC10. 490 309 281 28 
SCC11. 520 300 290 10 
SCC12. 550 300 290 10 

M40_40MA 
SCC13. 470 0.3522 303 287 16 
SCC14. 490 306 284 22 
SCC15. 520 301 289 12 
SCC16. 550 299 291 8 

M40_45MA 
SCC17. 470 0.3522 304 286 18 
SCC18. 490 305 285 20 
SCC19. 520 304 286 18 
SCC20. 550 300 290 10 

M40_50MA 
SCC21. 470 0.3522 303 287 16 
SCC22. 490 304 286 18 
SCC23. 520 302 288 14 
SCC24. 550 300 290 10 

 

fp= & 4: fofHkUu ikmMj ek=k ds fy, M30 ;w c‚Dl ijh{k.k ds ifj.kke
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fp= & 5: fofHkUu ikmMj ek=k ds fy, M40 ;w c‚Dl ijh{k.k ds ifj.kke

¼ii½ LyEi çokg vkSj T50 ijh{k.k

;g {ks= esa fd;k tkus okyk cgqr gh vklku ,oa ,d 'kh?kz ijh{k.k gSA Lyai çokg ds ifj.kke]
Lo&lEihfM+r daØhV dh çekf.kdrk ,oa çHkkfodrk n’kkZus ds eq[; fdjnkj gS vFkkZr ;g ijh{k.k l?ku
çcyu ds e/; ls Lo lEihfM+r daØhV dh cgko {kerk dk |¨rd gSA [3]] [6] Lyai ijh{k.k ds ifj.kke
daØhV feJ.k ds LFkkf;Ro] ìFkDdj.k vkSj CyhfMax d¨ Hkh fu/kkZfjr djrs gSaA Hkkjrh; ekud us fofHkUu
vuqç;¨x¨a ds fy, fof’k"V LyEi ¶y¨ oxZ fu/kkZfjr fd;s gSaA ,d rkt+k Lo&lEihfM+r daØhV ds fy, Lyai
cgko dk U;wure eku 550 feeh rFkk vf/kdre eku 850 feeh g¨uk pkfg,A[5]

fp= & 6:  çokg rkfydk ijh{k.k

fp= esa n’kkZ;s vuqlkj Lyai 'kadq d¨ cgko est ij j[kk tkrk gS vkSj bl Lyai 'kadq esa daØhV Hkjh tkrh
gSA 'kadq d¨ vc Å/okZ/kj :i ls Åij mBk;k tkrk gS ftlls daØhV eqDr QSyrh gSA blh le; LV‚i ?kM+h
'kq: djds daØhV ds 50 lseh ;k 500 feeh O;kl ds òÙk rd igqapus dk le; vafdr fd;k tkrk gSA bls
gh T50 le; dgk tkrk gSA
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T50 le;]  çokg dk ,d f}rh;d ladsr gSA de le; vf/kd çokg’khyrk d¨ bafxr djrk gSA czkbV
;wjke vuqla/kku us lq>ko fn;k gS fd flfoy bathfu;fjax vuqç;¨x ä ds fy, 3&7 lsdaM dk le; vkSj
vkokl vuqç;¨x ä ds fy, 2&5 lsdaM Lohdk;Z gSA[3]

M30 vkSj M40 xzsM ,llhlh ds fofHkUu feJ.k ä ds fy, LyEi ¶y¨ vkSj Vh50 ifj.kke rkfydk 7 vkSj
8 esa fn[kk, x, gSaA blls gesa SCC dh Hkj.k {kerk d¨ tkuus esa enn feyrh gSA

rkfydk & 7 : M30 SCC ds fy, LyEi çokg vkSj T50 ijh{k.k

S. No. Powder Content w/c ratio Slump flow 
(mm) 

T50 (sec) 

M30_25MA 
SCC1. 440 0.4313 630 6.52 
SCC2. 470 700 3.32 
SCC3. 500 690 3.58 
SCC4. 520 790 1.89 

M30_30MA 
SCC5. 440 0.4313 695 5.13 
SCC6. 470 695 6.40 
SCC7. 500 710 4.39 
SCC8. 520 745 3.32 

M30_35MA 
SCC9. 440 0.4313 655 5.30 
SCC10. 470 665 4.88 
SCC11. 500 670 4.70 
SCC12. 520 735 2.06 

M30_40MA 
SCC13. 440 0.4313 665 5.21 
SCC14. 470 660 6.30 
SCC15. 500 675 6.39 
SCC16. 520 795 2.21 

M30_45MA 
SCC17. 440 0.4313 670 4.92 
SCC18. 470 700 3.12 
SCC19. 500 745 2.00 
SCC20. 520 805 2.05 

M30_50MA 
SCC21. 440 0.4313 595 6.57 
SCC22. 470 670 4.14 
SCC23. 500 705 3.87 
SCC24. 520 715 3.79 
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rkfydk & 8: M40 SCC ds fy, LyEi çokg vkSj T50 ijh{k.k

S. No. Powder Content w/c ratio Slump flow 
(mm) 

T50 (sec) 

M40_25MA 

SCC1. 470 0.3522 655 6.21 

SCC2. 490 675 4.01 

SCC3. 520 670 3.97 

SCC4. 550 770 2.01 

M40_30MA 

SCC5. 470 0.3522 695 4.02 

SCC6. 490 685 4.82 

SCC7. 520 700 3.95 

SCC8. 550 730 3.7 

M40_35MA 

SCC9. 470 0.3522 670 5.05 

SCC10. 490 685 4.61 

SCC11. 520 630 4.76 

SCC12. 550 710 3.61 

M40_40MA 

SCC13. 470 0.3522 690 4.08 

SCC14. 490 705 3.46 

SCC15. 520 705 2.98 

SCC16. 550 725 2.92 

M40_45MA 

SCC17. 470 0.3522 710 6.01 

SCC18. 490 715 3.20 

SCC19. 520 685 2.93 

SCC20. 550 765 2.86 

M40_50MA 

SCC21. 470 0.3522 685 5.10 

SCC22. 490 690 4.12 

SCC23. 520 695 3.20 

SCC24. 550 715 3.12 

 



egs'k euokuh ,oa MkW- ,s-ds- f}osnh] fofHkUu ikmMj ek=k ds fy, Lo&laihMu daØhV ds rktk daØhV xq.kksa ij izk;ksfxd-----
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fp= & 7: M30 SCC ds fy, LyEi cgko ijh{k.k ds ifj.kke

fp= & 8: M40 SCC ds fy, LyEi cgko ijh{k.k ds ifj.kke

fu"d"kZ

1- daØhV cukrs le; lqijIykfLVlkbt+j feykus ls rd+jhcu 20 % ikuh dh ek=k d¨ de djus esa
enn feyh ftlls daØhV dh lkeF;Z esa òf) gqÃA

2- daØhV feJ.k ftlesa ikuh dh ek=k vkSj ikmMj dh ek=k dk vuqikr vf/kd g¨rk gS] Lo&laihMu
daØhV ds :i esa csgrj çn’kZu djrk gSA

3- çk;¨fxd ijh{k.k ls ;g Hkh ekywe gqvk fd fdlh fu;r ikuh ds vk;ru ,oa ikmMj ds vk;ru
ij vxj eghu feykos ,oa dqy feykos dk vuqikr de g¨ r¨ Lo & lEihfM+r daØhV dh n{krk ij cqjk
çHkko iM+rk gS vFkkZr bl ifjfLFkfr esa daØhV feJ.k esa i`FkDdj.k ,oa CyhfMax dh laHkkouk c<+ tkrh
gSA
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4- ijh{k.k ds lexz ifj.kke ä d¨ ns[kus ds ckn fu"d"kZ fudkyk x;k fd dqy leqPp; ds fy, eghu
leqPp; dk vuqikr vkSj ikmMj dh ek=k ds fy, ikuh dh ek=k n¨u¨a d¨ c<+kus ls loZJs"B çn’kZudkjh
Lo&laihMu daØhV çkIr g¨xkA

'kks/k i= esa iz;qDr vaxzst+h 'kCnksa dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Fresh concrete Rkktk daØhV 

Grades of concrete daØhV dh Jsf.k;k¡ 

Mineral admixture [kfut lafeJd 

Powder content ikmMj ek=k 

Self-compacting concrete Lo&laihMu daØhV 

Specific gravity fof'k"V xq:Ro 

 
lUnHkZ

1. Dehn F. and Holschemacher K. (2000). Self-Compacting Concrete (SCC) Time Development
of the Material Properties and the Bond Behaviour.

2. Shi C., Wu Z., Lv K. and Wu L. (2015). A review on mixture design methods for self-compacting
concrete. Constr. Build. Mater., vol. 84, pp. 387–398.

3. EFNARC. (2002). Specification and Guidelines for Self-Compacting Concrete. Rep. from
Eur. Fed. Spec. Constr. Chem. Concr. Syst., vol. 44, no. February, pp. 1–32.

4. Sood H., Khitoliya R.K. and Pathak S.S. (2009). Incorporating European Standards for Testing
Self Compacting Concrete in Indian Conditions. Int. J. Recent Trends Eng., vol. 1, no. 6, pp.
41–45.

5. Standard I. (2019). Concrete Mix Proportioning – Guidelines IS 10262/ : 2019efnarc.

6. Palanisamy M. (2017). Experimental study on self compacting concrete contains partially
manufactured sand and recycled clay roof tile.
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ifjogu leL;k dk izfrykse b"Vrehdj.k
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lkjka’k

;g 'k¨/k i= ifjogu leL;k ds çfry¨e laLdj.k d¨ gy djus dh ,d fof/k çLrqr djrk gSA ,d
ifjogu leL;k ij fopkj fd;k x;k gS vkSj fn, x, lqlaxr gy d¨ b"Vre cukus ds fy, bldh ykxr d¨
;FkklaHko de lek;¨ftr fd;k gSA gekjs nkos dh iqf"V djus ds fy, var esa ,d mnkgj.k fn;k x;k gSA

Abstract

This research paper presents a method to solve the inverse version of transportation problem-
A transportation problem is considered and adjusted its costs as small as possible to make the

given feasible solution to an optimal one- An example is given at the end to validate our claim-

eq[; 'kCn% izfry¨e b"Vrehdj.k] ifjogu leL;k] la’k¨f/kr forj.k fof/k

Key Words: Inverse Optimization] Transportation Problem] Modified Distribution Method

ifjp;

okLrfod thou dh fofHkUu leL;kvksa d¨ xf.krh; ç¨xzkeu leL;k ds :i esa rS;kj fd;k tk ldrk
gS vkSj mi;qDr rduhd¨a dk mi;¨x djds gy fd;k tk ldrk gSA tc Hkh ge bu leL;kvksa d¨ xf.krh;
:i ls fu#fir djrs gSa] r¨ ;g ekuk tkrk gS fd leL;k ls tqM+s lHkh çkpy lVhd :i ls Kkr gSa vkSj
ge ,slk lek/kku <wa<uk pkgrs gSa t¨ çkpy¨a ds orZeku ewY; ä ds fy, b"Vre g¨A gkyk¡fd] O;ogkj esa] ,slh
dÃ fLFkfr;k¡ g¨rh gSa tc ge bu izkpyksa ds ckjs esa cgqr vf/kd fuf’pr ugha g¨rs gSa ;k gekjs ikl bu çkpy ä
ds dsoy dqN vuqeku g¨rs gSa] ysfdu voy¨du] ç;¨x ;k iwoZ vuqHko ä ls gesa bu leL;kvksa dk gy Kkr
g¨ ldrk gSA Kkr gy fn, x, çkpy ä ds orZeku ewY; ä ds fy, b"Vre g¨ Hkh ldrk gS vkSj ugha Hkh] blfy,
gesa fn, x, gy d¨ b"Vre cukus ds fy, bu çkpy ä d¨ lek;¨ftr djus dh vko’;drk gSA bl leL;k
d¨ çfry¨e leL;k ekuk tk ldrk gS] ysfdu tc Hkh ge b"Vre ds ckjs esa ckr djrs gSa] r¨ ge ges’kk
loksZÙke gy dh ryk’k esa jgrs gSa ;kuh çkpy ä dk lek;¨tu U;wure g¨uk pkfg, ;k blds ihNs tqM+h ykxr
U;wure g¨uh pkfg,A

bl çdkj ,d b"Vrehdj.k leL;k esa ge ykxr xq.kkad ¼c½] nk,a i{k dk lfn’k ¼b½ vkSj çfrcU/k
eSfVªDl ¼A½ ds ewY; ä d¨ ns[krs gq, fu.kZ; pj ¼x½ ds ewY; ä d¨ Kkr djrs gSaA çfry¨e b"Vrehdj.k leL;k
esa fu.kZ; pj ¼x½ ds ewY; ä d¨ ns[krs gq, ykxr xq.kkad ¼c½] nkÃa vksj ds lfn’k ¼b½ vkSj ck/kk eSfVªDl ¼A½

'kks/k i= / Research Paper
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ds ewY;¨a dk vuqeku yxkrs gSaA lkekU;r;k] ,d çfry¨e b"Vrehdj.k leL;k mu çkpy ä ¼ykxr] {kerk]
;k=k le;] vkfn½ ds ewY; ä d¨ [k¨tuk gS t¨ fn, x, lek/kku d¨ b"Vre cukrs gSa vkSj t¨ fn, x, çkpy ä
ls ;FkklaHko de ls de fHkUu g¨rs gSaA

xf.krh; ç¨xzkeu  leL;k ds çfry¨e b"Vrehdj.k gsrq ,d egRoiw.kZ ;¨xnku vkgwtk vkSj vkWjfyu

[1] dk FkkA mUg äus loZçFke ;g fl) fd;k fd jSf[kd ç¨xzkeu leL;k dh l
1
 o l  u‚eZ ds vUrxZr çfry¨e

leL;k Hkh jSf[kd ç¨xzkeu leL;k dh g¨rh gS gkyk¡fd >kax vkSj fy;w [3] us lcls igys çfry¨e jSf[kd
ç¨xzkeu leL;k d¨ çkIr fd;k gS vkSj gqvkax vkSj fy;w [2] us Hkh ogh ifj.kke çkIr fd, gSa] ysfdu vkgwtk
vkSj vkWjfyu }kjk mi;¨x fd;k tkus okyk ǹf"Vd¨.k vf/kd O;kid gS vkSj bldk mi;¨x dÃ çfry¨e
b"Vrehdj.k leL;kvksa d¨ gy djus ds fy, fd;k tk ldrk gSA g~;wcxZj] lh [4] us fofHkUu çfry¨e
leL;kvksa] mudh fof/k; ä ,oa ifj.kke¨a d¨ ladfyr :i ls çLrqr fd;kA tSu ,oa vk;Z [5 &10] us fofHkUu
xf.krh; ç¨xzkeu leL; ä tSls {kerk;qDr ifjogu leL;k] fHkUukRed jSf[kd ç¨xzkeu leL;k] f}?kkr
ç¨xzkeu leL;k ,oa fHkUukRed ifjogu leL;k bR;kfn ds çfry¨e b"Vrehdj.k e‚My çLrqr fd;sA
tyhyt+knsg] gkesnkuh [11] vny[kk] d¨okykLdh [12]  }kjk f}?kkr ifjogu leL;k gsrq çfry¨e e‚My
ij dk;Z fd;k x;kA

ifjogu leL;k

ifjogu leL;k ,d LFkku ¼ftls ewy LFkku dgk tkrk gS½ ls nwljs LFkku ¼ftls xarO; dgk tkrk gS½
rd eky Hkstus dh ykxr d¨ de djuk gS] rkfd çR;sd vkxeu {ks= dh t+:jrsa iwjh g ä vkSj çR;sd f’kfiax
LFkku viuh {kerk ds Hkhrj lapkfyr g¨A

;fn ogk¡ m dkj[kkus ;k mRiknu la;a=] P
1
] P

2
] ---] P

m
 gSa] t¨ ,d fuf’pr oLrq dh vkiwfrZ djrs gSa]

vkSj ogk¡ n ckt+kj ;k x¨nke] W
1
] W

2
] ---] W

n
 gSa tgk¡ bl oLrq dh vkiwfrZ dh tkuh gSaA mRiknu la;a= P

i

oLrq dh ek=k a
i
 ¼i = 1] 2] …] m½ mRiUu djrk gS] vkSj x¨nke W

j
 d¨ oLrq dh ek=k b

j
 ¼j = 1] 2] …]

n½ çkIr djuh gSaA eku yhft, fd P
i
 ls W

j
 rd oLrq dh ,d bdkÃ ds ifjogu dh ykxr c

ij
 gS vkSj P

i
 ls

W
j
 rd ifjogu dh xÃ oLrq dh ek=k x

ij
 gS] r¨ ,d ifjogu leL;k bl çdkj rS;kj dh tk ldrh gS:

U;wure m n
i 1 j 1 ij ijz c x ,   

O;ojks/k n
j 1 ij ix a , i 1,2,...,m   

m
i 1 ij jx b , j 1,2,..., n   

rFkk ijx 0, i 1,2,...,m, j 1,2,...,n,   

;gk¡ i ja b  

bl leL;k dk lkj.khc) fu#i.k bl çdkj gS:
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rkfydk&1 ifjogu leL;k

X k k snke→ 

dkj[k ku s↓ 
W1  W2  ⋯ Wn miyC/ kr k  

F1  
𝑐11 

𝑥11  

𝑐12 

𝑥12  
⋯ 

𝑐1𝑛  

𝑥1𝑛  
𝑎1 

F2  
𝑐21 

𝑥21  

𝑐22 

𝑥22  
⋯ 

𝑐2𝑛  

𝑥2𝑛  
𝑎2 

⋮ ⋮ ⋮ ⋮ ⋮ 
 

⋮ 

Fm 
𝑐𝑚1 

𝑥𝑚1 

𝑐𝑚2 

𝑥𝑚2 
⋯ 

𝑐𝑚𝑛  

𝑥𝑚𝑛  
𝑎𝑚  

vko’;drk  𝑏1  𝑏2 ⋯ 𝑏𝑛  

෍𝑎𝑖

𝑚

𝑖=1

 

=෍𝑏𝑗

𝑛

𝑗=1

 

 izLrkfor fof/k

pj.k&1 la’k¨f/kr forj.k ¼MODI½ fof/k dk mi;¨x djds nh xÃ ifjogu leL;k d¨ gy djsaA

pj.k&2 ;fn *
ijx  b"Vre gy gS] vkSj eku yhft, A*] *

ijx  ds laxr lwpdkad¨a ¼i]j½ ds t¨M+s dk

leqPp; gS] vFkkZr] A* = {¼i]j½@ *
ijx >0}

pj.k&3 ;fn 0
ijx  fn;k x;k lqlaxr gy gS] vkSj eku yhft, fd A0] 0

ijx  ds laxr lwpdkad ä ¼i]j½ ds

t¨M+s dk leqPp; gS] vFkkZr]  0 0
ijA (i, j) / x 0 

pj.k&4 A0@A* dh x.kuk djsa] tgk¡ A0@A*] A0 ds mu lwpdkad¨a ds lsV d¨ n’kkZrk gS t¨ A* esa

ugha gSa] vFkkZr] A0@A* = 0 *{(i, j) / (i, j) A ,(i, j) A } 

pj.k&5 çR;sd 0 *(i, j) A / A  ds fy, ij ij i jc c u v    dk mi;¨x dj ijc  Kkr djsaxs tgk¡ c
ij
 bdkÃ

ifjogu ykxr gS vkSj la’k¨f/kr forj.k fof/k esa vafre ifjogu rkfydk esa çkIr b"Vre }Sr pj gSaA

pj.k&6 la’k¨f/kr ykxr dh x.kuk djsaxs

0 *
ij ij*

ij 0 *
ij

c c , (i, j) A / A
d

c , (i, j) A / A

     
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n`"VkUrh; mnkgj.k

fuEu ifjogu leL;k d¨ çfry¨e b"Vrehdj.k dh lgk;rk ls gy dhft;s&

rkfydk&2

 

rd → 

ls ↓ 

xarO; 

miyC/krk ↓ 
D1 D1 D1 

vkjaHk LFkku 

O1 16 20 12 200 

O2 14 8 18 160 

O3 26 24 16 90 

ek¡x → 180 120 150 ;ksx = 450 

;fn x0 = {x
11

=180] x
13

=20] x
22

=120]   x
23

=40] x
33

=90} fn;k x;k lqlaxr gy gS r¨ gesa bl
lek/kku d¨ b"Vre cukus ds fy, la’k¨f/kr ykxr Kkr djuh g¨xhA ftlds pj.k bl çdkj gSa:

pj.k 1- la’k¨f/kr forj.k fof/k dk mi;¨x djds leL;k dk lek/kku djrs gq, ge fuEukuqlkj vafre
ifjogu rkfydk çkIr djrs gSa:

rkfydk 3&la’k¨f/kr forj.k fof/k dk mi;¨x djds ifjogu leL;k dk b"Vre gy

16 

(140) 

20 

 

10 

12 

(60) 

 

 

u1 = 0 

 14 

(40) 

 

8 

(120) 

18 

 

8 

 

u2 = -2 

26 

 

0 

24 

 

10 

16 

(90) 

52 

 

u3 = 4 

v1 = 16 v2 = 10 v3 = 12 

 

Z = 5920 
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tgka u
1
] u

2
] u

3
] v

1
] v

2
] v

3
] v

4
 b"Vre n¨gjs pj gSaA ifjogu rkfydk esa d¨f"Bdkvksa ds fupys nk,a d¨us

ij fy[kh la[;k,a ijc  d¨ n’kkZrh gSa vkSj x* = {x
111

=140] x
13

=60] x
21

=40] x
22

=120]   x
33

=90} U;wure

ifjogu ykxr 5920 ds lkFk b"Vre gy gSA

pj.k&2 b"Vre gy x* = {x
11

=140] x
13

=60] x
21

=40] x
22

=120] x
33

=90} ds laxr A* = {¼1]1½]
¼1]3½] ¼2]1½] ¼2]2½] ¼3]3½} Kkr djsaxs

pj.k&3 fn, x;s lqlaxr gy x0 = {x
11

=180] x
13

=20] x
22

=120] x
23

=40] x
33

=90} ds laxr A0 =

{¼1]1½] ¼1]3½] ¼2]2½] ¼2]3½] ¼3]3½} Kkr djsaxs

pj.k&4 0 0 *A / A* {(i, j) / (i, j) A ,(i, j) A } {(2,3}     Kkr djsaxs

pj.k&5 23c =c
23
&u

2
&v

3
 = 18 $ 2 & 12 = 8

pj.k&6 la’k¨f/kr ykxr ä dh x.kuk djsa

*
23 23 23d c c 18 8 10    

MODI fof/k dh lgk;rk ls la’k¨f/kr ifjogu leL;k dk b"Vre lek/kku fuEufyf[kr ifjogu
rkfydk esa fn[kk;k x;k gS:

rkfydk&4: la’k¨f/kr ifjogu leL;k dk b"Vre lek/kku

16 

(180) 

20 

 

10 

12 

(20) 

 

 

u1 = 12 

 14 

 

0 

8 

(120) 

10 

(40) 

 

 

u2 = 10 

26 

 

0 

24 

 

0 

16 

(90) 

 

 

u3 = 16 

v1 = 4 v2 = -2 

 

v3 = 0 

 

 

Z = 5920 

Li"V :i ls] çR;sd [kkyh d¨f"Bdk ds fupys nk,a d¨us ij fy[ks x;s lHkh eku ¼ ijc ½ v_.kkRed gSa]

t¨ n’kkZrs gSa fd x0 la’k¨f/kr ifjogu leL;k dk ,d b"Vre lek/kku gSA
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'k¨/k i= esa ç;qDr vaxzst+h 'kCn¨a dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted 

Terminology in English 

o.kZekyk vuqØfer lekukFkZd fganh 

'kCnkoyh 
Cell dksf"Bdk  

Feasible Solution lqlaxr gy 
Inverse Optimization izfrykse b"Vrehdj.k  

Optimal b"Vre 
Transportation Problem ifjogu leL;k  

Validate iqf"V djuk  
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foKku çdk’k 'k¨/k if=dk esa 'k¨/k i= çdkf’kr djus dh ;k=k vR;ar j¨ekapd jghA ;g esjs fy, vR;ar

lEeku ,oa x©jo dk {k.k gS fd esjk 'k¨/k i= çfrf"Br 'k¨/k if=dk esa çdkf’kr g¨ jgk gSA lEiknu çfØ;k

vR;ar O;ofLFkr vkSj lgk;d jghA ç/kku lEiknd us ftl rUe;rk ls esjk bl n©jku ekxZn’kZu fd;k]

mlls eq>s 'k¨/k i= d¨ vkSj csgrj cukus dk volj feykA eq>s iw.kZ fo’okl gS fd bl if=dk esa çdk’ku

ls esjs bl 'k¨/k dk;Z d¨ uÃ igpku feysxhA

& fot; y{eh] 'k¨/kkFkhZ] CSIR & NIScPR, New Delhi, vijaylakhmi708@gmail.com

foKku çdk’k 'k¨/k if=dk }kjk foKku ,oa rduhdh ds {ks= esa 'k¨/k i= ä ds çdk’ku ls oSf’od iVy

ij fganh Hkk"kk dk ijpe fujarj ygjk;k tk jgk gSA blds fy, foKku çdk’k 'k¨/k if=dk ds lEiknd eaMy

d¨ lk/kqoknA

& dhfrZ oekZ] GGITS, Jabalpur, kirtivrm3@gmail.com

foKku çdk’k if=dk }kjk fganh Hkk"kk esa 'k¨/k i= ä d¨ çdkf’kr djus dh igy ljkguh; gSA bl ç;kl

ls foKku ,oa rduhdh ds {ks= esa fganh Hkk"kk d¨ mfpr lEeku fey jgk gSA ;g bafxr djrk gS fd foKku

,oa rduhdh ds {ks= esa uokpkj ä dk çlkj fganh Hkk"kk esa mruk gh çHkkoh gS ftruk fd vaxzst+h Hkk"kk esaA foKku

çdk’k 'k¨/k if=dk dh iwjh Vhe d¨ bl iquhr dk;Z ds fy, d¨fV&d¨fV c/kkÃA

& egs’k euokuh] Engineering College Ajmer, maheshmanwani@ecajmer.ac.in

foKku çdk’k if=dk }kjk fganh Hkk"kk esa 'k¨/k i= ä dk çdk’ku djus dh igy fujarj gekjs lekt d¨

oSKkfud uokpkj ä ls voxr djkrh gSA ;g dne gekjh Hkk"kk o lkaLÑfrd fojklr ds çfr xoZ dk vfHkoknu

gSA xzkeh.k vapy ä ls lEcaf/kr ;qok 'k¨/kkfFkZ; ä d¨ Hkh fganh Hkk"kk esa vius uokpkj ä ls foKku izdk’k if=dk

ds tfj;s ns’k ds oSKkfud leqnk; d¨ lk>k djus dk volj feyrk gSA

& /khjsUæ dqekj 'kekZ] Bundelkhand University Jhansi, dhirendra.dr@rediffmail.com
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