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çks- jeu dh iqLrd&leh{kk dk Hkkokuqokn &

vk/kqfud nqfu;k esa foKku ,d varjkZ"Vªh; m|e gS tks nqfu;k Hkj ds yksxksa dks ykHkkfUor djrk gS( 
nqfu;k Hkj ds yksxksa }kjk v/;;u fd;k tkrk gS vkSj nqfu;k Hkj ds yksx fofHkUu mik;ksa ls blds çfr 
viuk ;ksxnku djrs gSaA ysfdu foKku ds ;s oSf'od vkSj ijk&lkaL—frd igyw ekuork ds yacs bfrgkl 
esa gky gh esa 'kkfey gq, gSaA vf/kd çkphu le; esa] oSKkfud fnekx vkerkSj ij Lora= :i ls [kkstchu 
vkSj Je&lk/kuk djrs Fks vkSj nwljs LFkkuksa ij vU; yksx D;k dj jgs Fks blds ckjs esa tkudkjh ;k rks 
mUgsa fcydqy Hkh ugha gksrh Fkh ;k fQj cgqr de gksrh FkhA rFkkfi] le;&le; ij O;kikj vkSj fot; ds 
ek/;e ls fopkjksa vkSj var–Zf"V;ksa dk NqViqV vknku& çnku vkSj ikjLifjd esy feyki gksrk jgrk FkkA

l=goha 'krkCnh esa] if'peh ;wjksi esa] vk/kqfud foKku vkSj bldh ,dne ubZ dk;Zç.kkyh ds mn~Hko 
ds lkFk] tks çpqj ek=k esa Qy nsus okyh Fkh] yksx ;g lkspus yxs fd çkphu txr esa u rks foKku Fkk 
vkSj u gh xf.krA bl vKkurk us ,d vgadkj dk :i ys fy;k ftlds dkj.k lHkh çkphu lektksa dks 
oSKkfud /kkj.kkvksa dh catj Hkwfe eku fy;k x;kA

ysfdu çkphu xzhd fopkjdksa ds ys[ku dh [kkst us vrhr ds ckjs esa tkudkjh ds fy, ,d vkSj 
xaHkhj [kkst dh eqfge dk çorZu fd;kA mUuhloha lnh esa cschyksu vkSj felz dk lEiUu foKku çdk'k esa 
vk;k] vkSj tYn gh phu vkSj Hkkjr ds dbZ oSKkfud [ktkuksa ij ls Hkh inkZ gVkA leku #fp dk fo"k; 
;g Fkk fd foKku ds bu dks"kksa dk vknku&çnku dSls gqvk Fkk vkSj D;ksa mu esa ls dqN dh ped vius 
ewy LFkku ij Hkh foyqIr gks xbZ FkhA

çkphu lH;rkvksa ds foKkuksa ds cgqr lkjs VqdM+ksa dks tksM+ dj ,d Kku fudk; ds :i esa çLrqr 
djus okys vufxur fo}kuksa vkSj bfrgkldkjksa dk ge ij cgqr cM+k _.k gSA blls mu foKkuksa dk ,d 
fo'kky fudk; fufeZr gqvk tks nqfu;k ds fofHkUu fgLlksa esa çLQqfVr gq, FksA çkphu jpukRedrk laca/kh 
vYiKkr rF;ksa vkSj fo—r –f"V ij ubZ jks'kuh Mkyus ds ç;kl tkjh gSaA

ysfdu çkphu foKku ds ckjs esa ;g vkd"kZd tkudkjh vf/kdka'kr: ikafMR;iw.kZ if=dkvksa vkSj 
xzaFkksa esa fufgr gSA bu lHkh dks vkSlr f'kf{kr ikBd dks lqyHk cukus ds fy, gesa vU; fo}kuksa dh 
vko';drk gSA ;g NksVh lh iqLrd Li"Vrk vkSj ykfyR; ds lkFk lVhd :i ls blh mís'; dh iwfrZ 
djrh gSA blds ys[kd vkyksd dqekj (alok.kumar@oswego.edu) ,d çfrf"Br çksQslj gSa ftuds 
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uke fo}qÙkkiw.kZ çdk'kuksa dh ,d yach lwph gSA rduhdh foKku ds vykok ftlesa og vuqla/kku  
vkSj ikBu dk;Z djrs gSa mUgksaus foKku ds bfrgkl dk Hkh xgu v/;;u fd;k gS vkSj fgUnw ,oa vjc foKku dh  
fo}qÙkkiw.kZ tkap iM+rky dh gSA mudh foKku dh –f"V O;kid vkSj lkoZHkkSfed gSA

iqLrd dh 'kq#vkr Kku çkfIr dh fgUnw i)fr ls gksrh gS] tks Li"V :i ls fn[kkrh gS fd bl laL—
fr esa lR; dh [kkst ges'kk J)k ds lkFk ns[kh tkrh jgh gS vkSj f'k{kd ges'kk lEeku dk ik= jgk gSA 
Kku dk çR;sd vUos"k.k ije okLrfodrk ds cks/k ds O;kid <kaps vkSj ml ryk'k esa fufgr ekuo psruk 
dh çklafxdrk dks ysdj fd;k tkrk jgk gSA

iqLrd esa la[;k ç.kkyh ] T;kfefr vkSj f=dks.kfefr ds lkFk&lkFk ikbZ (π) ds fgUnw ewY;kadu tSls 
fo"k;ksa ij çkphu fgUnw fopkjdksa ds ;ksxnkuksa dh Øec) ppkZ dh xbZ gSA vU; LFkkuksa dh rjg ;gk¡ Hkh 
iqLrd crkrh gS fd dSls fganw xf.kr QSyk vkSj mlus vU; lH;rkvksa ds <kaps dks çHkkfor fd;kA bl lanHkZ 
esa ftl ckr dh vksj ys[kd bafxr ugha djrk gS] og ;g gS] fd ;|fi fofHkUu fganw (laL—r) xzaFkksa dk 
phuh] ySfVu] vjch] Qkjlh vkSj ;wjksih; Hkk"kkvksa esa vuqokn fd;k x;k Fkk ysfdu fdlh Hkh vU; laL—fr 
ds 'kkL=h; xzaFk dk vuqokn laL—r esa ugha fd;k x;kA blls bl ckr dh O;k[;k gksrh gS fd çkphu fganw 
ys[ku esa fons'kh ys[kdksa ds lanHkZ vFkok muds ;ksxnku dh Lohdk;Zrk D;ksa ugha gSA

çkphu fganw foKku esa] dSysaMj vkSj czãkaM foKku ds lanHkZ esa] foLrkj ls fganw [kxksy foKku ij 
fopkj fd;k x;k gS vkSj ] lkFk gh mTtSu dh çfl) os/k'kkyk (ftls ^^çkphu fo'o dk xzhufop^^ dgk 
tkrk gS) dk Hkh mYys[k gSA blesa ;g Hkh crk;k x;k gS fd fganw [kxksy foKku e/; iwoZ] phu vkSj ;wjksi 
esa dSls QSykA vU; fo"k; ftu ij foLrkj ls ppkZ dh xbZ gS muesa 'kkfey gSa: varfj{k] le; vkSj inkFkZ 
(HkkSfrdh)] [kuu vkSj /kkrq foKku (jlk;u foKku) dh /kkj.kk,a rFkk ikfjfLFkfrdh] fpfdRlk] vkSj çkphu 
Hkkjr esa ltZjhA

;g iqLrd foKku ds fy, çkphu fganqvksa ds ;ksxnku ds iwjs ifjlj dks ,d Øec)] lqO;ofLFkr vkSj 
i;kZIr vPNs rjhds ls lanHkZ nsrs gq, çLrqr djrh gSA blls ;g Hkh irk pyrk gS fd Hkkjr esa mHkjs fopkjksa 
vkSj var–Zf"V dks nqfu;k ds dbZ vU; fgLlksa esa] fo'ks"k :i ls ;wjksi vkSj vesfjdk esa] fopkjdksa }kjk dSls 
ljkgk vkSj QSyk;k x;k FkkA çLrqfr dh 'kSyh vkSj Lrj fdlh Hkh f'kf{kr O;fä dh igqap ds Hkhrj gSA

bl çdkj ;g iqLrd bl fo"k; ij yxkrkj c<+rs gq, lkfgR; esa ,d vR;ar ewY;oku ;ksxnku gSA 
viuh iqLrd Þçkphu dky ls vk/kqfud dky rd xf.krh; fopkjÞ (1990) esa e‚fjl Dykbu us dgk gS] 
^^;g dkQh gn rd fuf'pr gS fd fganqvksa us vius Lo;a ds ;ksxnku ds egRo dh ljkguk ugha dh gSAÞ 
mudh ;g ckr lp gS ;k ugha ij bruk rks r; gS fd {ks= ds fo'ks"kKksa ds vfrfjä] nqfu;k ds yksx 
çkphu fganqvksa }kjk fodflr oSKkfud ;ksxnku dh iwjh rjg ls ljkguk ugha djrs gSaA ;g iqLrd bl 
xyrQgeh dks nwj djus ds fy, cgqr dqN djrh gSA dksbZ vk'p;Zpfdr gks ldrk gS fd ys[kd us 
bldk o.kZu Hkkjrh; foKku ds ctk, fganw foKku ds :i esa D;ksa fd;k : leh{kd laHkor: bls Hkkjrh; 
foKku dguk vf/kd ilan djrk D;ksafd tSu vkSj ckS) fopkjdksa dk Hkh çkphu Hkkjrh; foKku ds dqN 
xgu fopkjksa esa ;ksxnku jgk FkkA ysfdu ys[kd us çLrkouk esa Li"V :i ls iqLrd ds 'kh"kZd ds p;u 
dk dkj.k crk;k gSA ;|fi fganw 'kCn Lo;a fons'kh ewy dk gS]fdUrq vk/kqfud Hkkjr esa ;g ,d tkrh; 
:i ls laosnu'khy fo'ks"k.k cu x;k gSA fiNys dbZ n'kdksa ls] vc ogk¡ vk/kqfud Hkkjr dh fganw tM+ksa ij 
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tksj nsus ds fy, vkanksyu fd, tkrs jgs gSaA vk/kqfud if'pe bZlkbZ ugha gS] ysfdu bldh lkaL—frd tM+sa 
dkQh gn rd bZlkbZ gSaA ,slk gh vk/kqfud Hkkjr ds lkFk gS: ,d vk/kqfud /keZfujis{k yksdra= ftldh 
tM+sa fuf'pr :i ls fganw gSaA

ml –f"Vdks.k ls ns[ksa rks iqLrd dk 'kh"kZd mfpr gh çrhr gksrk gSA

iqLrd fu'p; gh vk/kqfud oSf'od lH;rk esa ,d çeq[k dkjd ds :i esa ikBd dh le> vkSj 
foKku& –f"V dks c<+k,xhA

& oh- oh- jeu] HkkSfrdh vkSj ekufodh ds çksQslj (,esfjVl)
Rochester Institute of Technology, Rochester NY,  USA; vvrsps@rit.ed
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;g iqLrd laf{kIr fdUrq O;kid vkSj HkyhHkkafr 'kks/kiwoZd jfpr —fr gS] tks foKku ds ewyk/kkj rÙoksa 
dk fogaxe bfrgkl çLrql djrh gS A  

çksQslj M‚- vkyksd dqekj us dbZ n'kkfCn;ksa ds 'kks/k vkSj leUo; ds mijkar ,d vfr mR—"V —fr 
dh jpuk dh gSA  mUgksaus laiw.kZ çkphu fo'o ¼Hkkjr] vjc] ;wjksi vkSj phu½ ds lHkh ,sfrgkfld lzksrksa ls 
cgqy ek=k esa ys[k] çys[k] çek.k] nLrkostksa vkSj midj.kksa ds fp=ksa dk laxzg fd;k gS vkSj mu ij O;kid 
'kks/k vkSj leUo; fd;k gS A os çkphure fganw xzaFkksa dk fooj.k nsrs gSa tSls] _Xosn vkSj czkã.k ¼2000 
bZlk iwoZ ;k mlls Hkh igys½] mifu"kn] 'kqYclw=] oS'ksf"kd lw=] lqJqr lafgrk] pjd lafgrk] dkSfVY; dk 
vFkZ'kkL=] vkpk;Z fiaxyk dk Nan lw= ¼ik¡poha 'krkCnh bZ'kk iwoZ½] ls ysdj çfrHkk'kkyh vkpk;Z vk;ZHkê ds 
çfl) xzaFk vk;ZHkfê;k ¼ik¡poh 'krkCnh orZekudkyhu½ rFkk c{kkGh ikaMqfyfi ¼7 oha 'krkCnh orZekudkyhu ½ 

vkSj fofHkUu iqjk.kksa ¼igyh 'krkCnh ls ysdj 11 oha 'krkCnh rd orZekudkyhu ½ lHkh xzaFkks ls mUgksaus 
çkphure rF;ksa dk laxzg] 'kks/k vkSj leao; bl iqLrd esa çLrqLr fd;k gS A

M‚ vkyksd dqekj us dbZ o"kksaZ ds vFkd ifjJe ds mijk¡r] foLrkj iwoZd ewy vkys[kksa vkSj midj.
kksa dks fpf=r djrs gq,] foKku vkSj xf.kr dh mu ewyHkwr vo/kkj.kkvksa ds bfrgkl dh lhek dks LFkkfir 
fd;k gS ftudks çkphu fganqvksa us fo'o esa loZçFke]vU; ns'kks ls gtkjks o"kZ iwoZ [kkst fy;k FkkA ;g laf{ki 
iqLrd xf.kr] HkkSfrdh] jlk;u foKku] [kuu vkSj /kkrq foKku] [kxksy foKku] fpfdRlk] tSfod foKku ]
vk;qosZn ds lkFk-lkFk eu-cqf)-'kjhj ¼KkusfUæ;ksa½ ds ,dhdj.k gsrq _f"k;ksa }kjk LFkkfir rduhdksa ¼;ksx] 
çk.kk;ke] /;ku½ ds ewyHkwr l`tu lw=ksa dks çnf'kZr djrh gS ftUgsa çkphu fganqvksa us 2000 bZ-iw- ls 500 
bZ-iw- ;k ml ls Hkh igys [kkst fy;k FkkA  

vjc fo}kuksa us rks ljy Hkkouk ls fgUnqvks ls çkIr Kku dks fgUnw foKku dh gh laKk nh Fkh 
¼mngkj.k% vjc fo}ku rks  Hkkjr dh n'k vadks dh ç.kkyh dks fgUnw uwejYl gh dgrs Fks] ijUrq ik'pkR; 
ns'kksa us budks vjc uwejYl dh laKk nh A  Hkkjrh; oSKkfud tks ik'pkR; fo'ofo|ky;ksa esa dke djrs 
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gaS mUgksaus tc bl rF; ij çdk'k Mkyk ¼vkSj tksj Mkyk½ rc fiNyh 'krkCnh ds vafre pj.k esa fo'o ds 
lHkh oSKkfudksa usa ;g Lohdkj fd;k fd okLro esa ;g fgUnw uwejYl gSa] vkSj lkjs fo'o esa vc ;g fgUnw 
uwejYl dgykrs gSa A 

foKku dk bfrgkl ftls lkjh nqfu;k tkurh gS] vkSj ftls lkjs fo'o ds Nk=ksa dks i<+k;k tkrk gS] 
vkSifuosf'kd ¼d‚yksfu;y½ dky ds nkSjku if'peh fo}kuksa }kjk fy[kk x;k Fkk] ftUgsa fgUnw _f"k;ksa vkSj 
çkphu oSKkfudks ds laL—r Hkk"kk esa fy[ks ewy lzksrksa dks le>us dh {kerk ugha Fkh vkSj u mUgsa buds 
çfr dksbZ vknj ds lkFk lh[kus dh Hkkouk gh FkhA blfy, çkphu fganqvksa ds ;ksxnku dks mUgksaus frjL—r 
fd;k vkSj vius ys[kksa] iqLrdksa vkSj vU; jpukvksa ls ;g LFkkfir fd;k fd foKku dh mRifÙk ;wjksi esa 
fiNys 500 o"kZ esa gqbZ gS] vkSj lkjs fo'o us bls if'peh lzksrksa ls gh lh[kk gSA vk/kqfud oSKkfud bfrgkl 
dh ;gh foMEcuk gSA  

,d oSKkfud gksus ds ukrs eSa thou Hkj ;g lksprk jgk fd ;fn gekjs xzaFkks esa ,sls oSKkfud rF;ksa 
dk o.kZu gS rks fdlh Hkkjrh; oSKkfud us bl ij 'kks/k djds ,d ,slh çkekf.kd iqLrd D;ksa ugh fy[kh 
ftldks i<+ dj gesa ;g Kkr gks lds fd D;k rF; gS ¼vkSj D;k feF;k dgkfu;k¡ tqM+ xbZ gSa gekjs lekt 
ds lksp le> esa D;ksafd yEcs le; ls dksbZ çkekf.kd iqLrd miyC/k ugh FkhA ½] varrksxRok] vc ,d 
,slh iqLrd miyC/k gS ¼ Amazon-in ls½A 

M‚ vkyksd dqekj 
HkkSfrd foKku ds ,d 
çfrf"Br ¼fMfLVafXo"M½ 
çksQslj dh mikf/k ls 
iqjL—r fd;s x, gSa] U;w;ksdZ 
jkT; dh ,d jktdh; 
;wfuoflZVh] esa tks U;w;‚dZ ds 
mÙkjh Hkkx esa vksLohxks uxj 
esa fLFkr gSA 

og laiw.kZ fo'o ds 
foKku ds bfrgkl ij dbZ 
iqLrdksa ds ys[kd vkSj 
lg&ys[kd Hkh gaS] tSls
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