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CÉ_‹`o_H$ ÒVa H{$ od⁄moW©̀ m{ß H$m g_m`m{OZ j_Vm [a
oejH$m{ß VWm od⁄mb` dmVmdaU H{$ ‡^md H$m A‹``Z

S>m∞. Ao_V Hw$_ma e_m©*   EH$Vm ogßYw**

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - g_m`m{OZ dh ‡oH´$`m h° oOgH{$ ¤mam H$m{B© N>mÃ A[Z{ od⁄mb`, g_mO VWm A[Zr H$jm _{ß gm_ßOÒ` [yU© gÂ]›Y ÒWmo[V H$a
b{Vm h°& Cgr H{$ H$maU N>mÃ H$m gÂ[yU© _mZogH$ Edß Ï`o∫$Àd H$m odH$mg gÂ^d hm{ [mVm h°& `oX N>mÃ A[Z{ dmVmdaU _{ß g_m`m{OZ Zht H$a [mVm
Vm{ CgH$m odH$mg ]moYV hm{ OmVm h°& g_m`m{OZ g{ N>mÃm{ß H$m AmÀ_odÌdmg ]T>Vm h° dV©_mZ em{Y _{ß  _wO‚\$aZJa OZ[X H{$ J´m_rU N>mÃm _{ß
_m‹`o_H$ ÒVa H{$ N>mÃm{ß g{ EH$ ‡[Ã ‡ÌZ ¤mam CZH{$ oejH$m{ß H{$ ]ma{ _{ß OmZH$mar ‡m· H$r JB©& `hr OmZH$mar N>mÃ H$m{ od⁄mb` H{$ dmVmdaU _{ß
g_m`m{oOV H$aZ{ H$m{ ‡^modV H$aVr h°& ‡ÌZ ‡[Ã H{$ ¤mam N>mÃm{ß g{ A‹`m[H$ H$m{ [T>mZ{ H$r Í$oM Hw$ebVm, B¿N>m, [arjm _yÎ`mßH$Z _{ß B©_mZXmar,
oejH$ ¤mam J•hH$m`© g_PmZm, oejm ¤mam [mR>`H´$_ ̂ r C[`m{oJVm, A[Zr oejU j_Vm _{ß gwYma VWm od⁄mb` ‡]›YZ H{$ gh`m{J _{ß gÂ]o›YV
‡ÌZ [yN{> J`{ W{& N>mÃm{ß H$m{ ‡À`{H$ ‡Í$Z _{ß Xm{ odH$Î[ oX`{ J`{ W{& o^fi o^fi N>mÃm{ß Z{ Xm{Zm{ß _{ß g{ EH$ odH$Î[ H$m CŒma oX`m& BZ AmßH$S>m{ß H$m{ g^r
od⁄mb`m{ß g{ EH$Ã H$a [naUm_ kmV oH$`m& gmoª`mßH$r odeb{fU ¤mam kmV hwAm oH$ od⁄moW©`m{ß H{$ Xm{Zm{ß g_yhm{ _{ß H$m{B© gh gÂ]›Y Zhr{ [m`m J`m&
g]H{$ A[Z{ ÒdV›Ã odMma W{&
e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ A‹`m[H$ AmßH$bZ gh, gÂ]›Y, g_m`m{OZ, od⁄mb` N>mÃ, ‡ÌZ ‡[Ã&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  ^maV _{ß ÒdVßÃVm g{ [yd© oejm H$r Ï`dÒWm [yU© Í$[ g{
Ï`doÒWV Zht Wr& ÒdVßÃVm H{$ dmX gaH$ma ¤mam odo^fi ÒVa H{$ od⁄mb`m{ß
H$m{ Mmby oH$`m J`m& [hb{ AoYH$Va bm{J oejm [a ‹`mZ Z X{H$a A[Z{
Ï`dÒ`m` _{ß bJ{ ahV{ W{& OZgßª`m d•o’ H{$ gmW oejm [’oV VWm
oejU VH$ZrH$m{ß _{ß ̂ r Yra{-Yra{ gwYma hm{Vm J`m VWm g_mO Edß gaH$ma
H{$ ‡`mgm{ß g{ [T>Z{ dmbm{ß H$r gßª`m _{ß d•ohV hm{Z{ bJr& AmYwoZH$ g_` _{ß
oejH$m{ß H{$ ‡oejU [a ^r ‹`mZ oX`m Om ahm h°& BgH{$ obE gaH$ma
g_oW©V VWm Ï`o∫$JV od⁄mb`m{ß H$r ÒWm[Zm _{ß ^r oZa›Va d•o’ hm{ ahr
h°&

odÌd H$r AmYwoZH$ oÒWoV H{$ AZwgma Bg g_` oejm _{ß H$B© A›`
[nad©VZm{ß H$r ̂ r AmdÌ`H$Vm AZŵ d H$r Om ahr h°& oOgg{ ̂ mdr ZmJnaH$m{ß
H$m{ oeojV Edß ‡oeojV H$aH{$ C›h{ß `m{Ω` ]Zm`m Om gH{$& d°g{ Vm{ CŒm_
od⁄mWr© ‡maoÂ^H$ oejm _{ß gwYma g{ V°`ma oH$`{ Om gH$V{ h°& [a›Vw CÉ
_m‹`o_H$ ÒVa ^r oejm H$m ode{f _hÀd hm{Vm h°& ∑`m{oH$ Bg AdÒWm _{ß
N>mÃ Òd`ß H{$ oZU©` b{Z{ _{ß g˙_ hm{Z{ bJVm h°& AV: Bg ÒVa [a oejH$m{ß
H$m Xmo`Àd VWm _hÀd ^r ]T> OmVm h°& BZ g]H{$ C[am›V ^r ^maV H{$
J´m_rU j{Ãm{ß _{ß oejm H{$ ‡oV CÀgmh H$_ hr X{Im Om ahm h°& gmW hr
gwodYmAm{ H{$ Am^md H{$ H$maU oejH$ ^r [yU© Í$oM VWm B¿N>m H{$ J´m_rU
j{Ã H{$ od⁄mb`m{ß _{ß oejU H$aZ{ g{ H$VamV{ h°& Bgg{ N>mÃm{ß H$r g_m`m{OZ
j_Vm ‡^modV hm{Vr h° VWm CZ_{ß AmÀ_-gÂ_mZ H$r H$_r ah OmVr h°&
dV©_mZ em°Y _{ß OZ[X _wO‚\$a ZJa H{$ J´m_rU j{Ã H{$ od⁄mb`m{ß g{
100 N>mÃm{ß H$m M`Z H$a CZg{ oejH$m{ß H{$ ]ma{ _{ß ‡ÌZ ‡[Ã ¤mam OmZH$mar

* AogÒQ{>Q> ‡m{\{$ga, Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)AogÒQ{>Q> ‡m{\{$ga, Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)AogÒQ{>Q> ‡m{\{$ga, Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)AogÒQ{>Q> ‡m{\{$ga, Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)AogÒQ{>Q> ‡m{\{$ga, Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa) ‰mmaV ‰mmaV ‰mmaV ‰mmaV ‰mmaV
** em{YmWr© (oejm) Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)em{YmWr© (oejm) Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)em{YmWr© (oejm) Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)em{YmWr© (oejm) Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa)em{YmWr© (oejm) Eoe`Z BßQ>aZ{eZb `yoZdog©Q>r, BÂ\$mb (_oU[wa) ‰mmaV ‰mmaV ‰mmaV ‰mmaV ‰mmaV

EH$Ã H$r JB© VWm CgH$m odõ{fU oH$`m J`m h°&
gm_J´r Edß odoY-gm_J´r Edß odoY-gm_J´r Edß odoY-gm_J´r Edß odoY-gm_J´r Edß odoY- od⁄mb` _{ß N>mÃm{ß H{$ g_m`m{OZ H$m A‹``Z H$aZ{ H{$
obE OZ[X _wO‚\$a ZJa H{$ J´m_rU j{Ã H{$ od⁄mb` g{ H$jm 12 _{ß g{
10-10 N>mÃm{ß H$m M`Z H$a CZg{ od⁄mb` H{$ oejH$m{ß H{$ ]ma{ _{ß OmZH$mar
‡m· H$r JB© Wr& Bg_{ß N>mÃm{ß Z{ A[Zr B¿N>mZwgma o]Zm oH$gr X]md H{$
A‹`m[H$m{ß H{$ ]ma{ _{ß A[Z{ odMma Ï`∫$ oH$`{& ‡ÌZ ‡[Ã H{$ ‡À`{H$ ‡ÌZ
H{$ Xm{ aI{ J`{ W{& N>mÃm{ß H$m{ oH$gr EH$ odH$Î[ _{ß MwZZm Wm& AV: _{ß g^r
odeb`m{ß H{$ N>mÃm{ß H$m{ AbJ AbJ Om{S>m ob`m J`m Wm oO›hm{ßZ{ ‡W_ ̀ m
o¤Vr` odH$Î[ MwZm Wm&

Xm{Zm{ß odH$Î[m{ß H{$ Hw$b N>mÃm{ß H$m gmßoª`mH$r ¤mam Am[g _{ß ghgÂ]›Y
VWm Q>r (+)  JwUmßH$ kmV oH$`m J`m&
oOZ od⁄mb`m{ß g{ AmH$S{>ß EH$VÃ oH$`{ J`{ d{ oZÂZ ‡H$ma W{&
1. AmXe© OZVm B�Q>a H$m∞b{O, agyb[wa
2. E{o›Og B�Q>a H$m∞b{O, oObm _›gya[wa
3. Hw$ßX Hw$ßX O°Z B�Q>a H$m∞b{O, IVm°br
4. amOdße od⁄m _ßoXa B�Q>a H$m∞b{O, _wO‚\$a ZJa
5. lr X{dr _ßoXa B�Q>a H$m∞b{O, IVm°br
6. Mm°0 oVbH$ am_ B�Q>a H$m∞b{O, IVm°br
7. o[H{$Q> B�Q>a H$m∞b{O, IVm°br
8. oÒ‡ßJS{>b [o„bH$ ÒHy$b, _›gya[wa

‡À`{H$ od⁄mb` g{ 10-10 N>mÃ H$jm 12 g{ MwZ{ J`{& [a›Vw Mm°0
oVbH$am_ BßQ>a H$m∞b{O VWm o[H{$Q> BßQ>a H$m∞b{O g{ 20-20 N>mÃ ob`{ J`{
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W{& CZ_{ß 10 N>mÃ odkmZ odf` H{$ VWm 10 N>mÃ H$m_g©/H$bm odf` H{$
W{& MwZ{ J`{ 100 N>mÃm{ß _{ß odkmZ H{$ 40 H$bm VWm H$m_g© H{$ 30-30
N>mÃ W{& BZ_{ß N>mÃmAm{ß H$r gßª`m 65 VWm N>mÃ 35 W{& ‡ÌZ ‡[Ã ^aZ{ H{$
obE H$m{B© oZX}e `m X]md Zht oX`m J`m Wm VWm hr od⁄mb` H$m{ CZH{$
CŒma H{$ ]ma{ _{ß ]Vm`m J`m Wm& ‡ÌZ ‡[Ã _{ß _wª` ‡ÌZ oejH$m{ß ¤mam
oH$VZm H$m{g© [T>m`m J`m, oejH$ H$r [T>mZ{ H$r B¿N>m Edß Hw$ebVm
CŒma[woÒVH$m _yÎ`mßH$Z _{ß B©_mZXmar, J•hH$m`© g_PmZm, ‡oV`m{Jr
[najmAm{ß VWm odf` H$r C[`m{oJVm ]VmZm, od⁄moW©`m{ß H$r g_Ò`mAm{ß H$m
g_mYmZ, I{bHy$X ^´_U VWm A›`m ‡oV`m{oJVmAm{ß H$m Am`m{OZ H$aZm
‡ÌZ goÂ_obV W{& N>mÃm{ßH$m{ gßª`m H$m{ EH$ EH$ AßH$ _mZ H$a [naUm_ Edß
odõ{fU gmnaUr]’ oH$`m J`m&

‡ÌZ ‡[Ã _{ß Hw$b 16 ‡ÌZ [yN{> J`{ W{& ‡À`{H$ ‡ÌZ H{$ Xm{ odH$Î[
_{ß g{ EH$ H$m{ MwZZm Wm& g^r od⁄mb` H{$ ‡W_ d o¤Vr` odH$Î[ MwZZ{
dmb{ N>mÃm{ß H$m `m{J H$a ‡ÌZ gßª`m H{$ gm_Z{ AßoH$V oH$`m J`m Wm& dmX
_{ß gmßoª`mH$r odo’ g{ ghgÂ]›Y VWm Q>r (+)  JwUmßH$ kmV oH$`m J`m&
[yN{> J`{ ‡ÌZ Edß odH$Î[-[yN{> J`{ ‡ÌZ Edß odH$Î[-[yN{> J`{ ‡ÌZ Edß odH$Î[-[yN{> J`{ ‡ÌZ Edß odH$Î[-[yN{> J`{ ‡ÌZ Edß odH$Î[-
1. A‹`m[H$ ¤mam H$jmAm{ß _{ß oH$VZm H$m{g© [T>m`m J`m&
odH$Î[ -1 80-100 ‡oVeV 2. 60-80 ‡oVeV
2. H$jm _{ß oejH$ oH$VZr V°`mar g{ AmV{ h°&
odH$Î[-1 [yU©2. gßVm{f OZH$
3. oejH$ N>mÃ H$m{ H$jm _{ß g_PmZ{ H$m oH$VZm ‡`mg H$aV{ h°&
odH$Î[- 1. [yU©V`m  2. gßVm{fOZH$
4. oejH$ H$r [T>mZ{ H{$ ‡oV B¿N>m
odH$Î[- 1. AoN>H$2. A¿N>r
5. CŒma [woÒVH$m [arjU _{ß oejH$ H$r B©_mZXmar&
odH$Î[- 1. gX°g A¿N>r  2. gßVm{fOZH$
6. oejH$ ¤mam oX`{ J`{ J•hH$m`© H$m{ g_PmZm
odH$Î[- 1. ha]ma  2. H$^r H$^r
7. od⁄mb` ¤mam N>mÃm{ß H$m{ ‡_U [a b{ OmZm
odH$Î[- 1. g_` g_` [a   2. H$^r H$^r
8. od⁄mb` ¤mam N>mÃm{ß H{$ gm_moOH$ Edß ̂ mdZmÀ_H$ odH$mg H$m ‡`mg
odH$Î[-1. A¿N>r ‡H$ma   2. gm_m›` Í$[ g{
9. oejH$m{ß ¤mam N>mÃm{ß H$m{ ‡oV`m{Jr [arjmAm{ß VWm [mR>ÁH´$_ H{$ Zm_
]VmZm
odH$Î[-1. gX°d  2. H$^r H$^r
10. N>mÃm{ß H$m{ CXmhaU X{H$a [mR>Á H´$_ H$r C[`m{oJVm ]VmZm
odH$Î[-1. h_{em  2. H$^r H$^r
11. oejH$m{ß ¤mam A[Zr oejU H$o_`m{ß H$m{ gwYmaZ{ H$m ‡`mg
odH$Î[- 1. gX°d  2. H$^r H$^r
12. od⁄mb` ‡]›YZ ¤mam N>mÃm{ß H$r `m{JVm ]T>mZ{ H$m ‡`mg
odH$Î[ 1 hm∞  2. H$^r H$^r
13. oejH$m{ß ¤mam N>mÃm{ß H$r g_Ò`m H$m g_mYmZ
odH$Î[ 1. AoYH$mße  2. ]hwVH$_
14. oejH$m{ß VWm od⁄mb` ¤mam N>mÃm{ß H$m{ Zm°H$ar [mZ{ _{ß _XX H$aZm
odH$Î[ 1. gX°d  2. H$^r H$^r
15. oejH$m{ß ¤mam Ì`m_[Q> H{$ Abmdm oejU _{ß AÎ[gmYZm{ß H$m ‡`m{J

odH$Î[ - 1. 50-60 ‡oVeV 2. 50 ‡oVeV g{ H$_
16. oejH$m{ß ¤mam N>mÃm{ß H$m{ A›` oH´$`mAm{ß _{ß ̂ mJ b{Z{ H{$ obE ‡m{ÀgmohV
H$aZm
odH$Î[ 1. gX°d  2. H$^r H$^r
gmnaUr: A‹`m[H$ AmßH$bZ ‡[Ã _{ß N>mÃm{ ß ‡[Ã H$r gßª`m _{ß ghgmnaUr: A‹`m[H$ AmßH$bZ ‡[Ã _{ß N>mÃm{ ß ‡[Ã H$r gßª`m _{ß ghgmnaUr: A‹`m[H$ AmßH$bZ ‡[Ã _{ß N>mÃm{ ß ‡[Ã H$r gßª`m _{ß ghgmnaUr: A‹`m[H$ AmßH$bZ ‡[Ã _{ß N>mÃm{ ß ‡[Ã H$r gßª`m _{ß ghgmnaUr: A‹`m[H$ AmßH$bZ ‡[Ã _{ß N>mÃm{ ß ‡[Ã H$r gßª`m _{ß gh
gÂ]›Y-gÂ]›Y-gÂ]›Y-gÂ]›Y-gÂ]›Y-

                                   odMbZodMbZodMbZodMbZodMbZ                                    odMbZ H$m dJ©odMbZ H$m dJ©odMbZ H$m dJ©odMbZ H$m dJ©odMbZ H$m dJ©
gß. g_yh g_yh X1 Y1 X2 Y2 X1Y1

1X 2Y
1 62 38 9.2 -9.4 88.36 88.36 -86.48
2 65 35 12.2 -11.4 148.84 129.96 -139.08
3 59 41 6.2 -6.4 38.44 40.96 -39.68
4 65 35 12.2 -12.4 148.84 153.76 -151.28
5 61 39 8.2 -8.4 67.24 70.56 -68.88
6 59 41 6.2 -6.4 38.44 40.96 -39.68
7 57 43 4.2 -4.4 17.64 19.36 -18.48
8 47 53 -5.8 5.6 33.64 31.36 -49.88
9 45 55 -7.8 7.6 60.84 57.76 -59.28
10 56 44 0.2 -3.4 0.04 11.56 -0.68
11 43 57 -9.8 9.6 96.04 92.16 -94.08
12 45 55 -7.8 7.6 60.84 57.76 -59.28
13 46 54 -8.8 6.6 77.44 63.56 -58.08
14 46 55 -8.8 6.6 77.44 43.56 -58.08
15 38 62 -14.8 14.6 219.04 213.16 -216.08
16 48 52 -4.8 4.6 17.64 21.16 -220.08

m̀{Jm̀{Jm̀{Jm̀{Jm̀{J 842 758 127 130 1190.46 115.56 1196.16
X' = ‡W_ g_yh H$m Am°gVmßH$ g{ odMbZ
Y' = o¤Vr` g_yh H$m Am°gVmßH$ g{ odMbZ
gnaUr _{ß 1-16 VH$ H{$ ‡ÌZm{ß H{$ CŒma oOZ N>mÃm{ß Z{ ‡W_ Edß o¤Vr`
odH$Î[ _{ß oX`{ h°& C›h{ß{ g_yh -1 d g_yh-2 _{ß aIH$a `m{J oH$`m J`m&
Bg ‡H$ma Xm{Zm{ß g_yhm{ß _{ß gh gÂ]›Y kmV oH$`m oOgH$m _mZ -1.63
[m`m J`m& AWm©V Xm{Zm{ß g_yhm{ß H{$ N>mÃm{ß Z{ A[Z{ ÒdVßÃ odMma Ï`∫$ oH$`{
h°& d{ EH$ Xyga{ g{ ‡^modV Zht h°&

Q>r (+) JwUmßH$ H$m _mZ 0.45 [m`m J`m O]oH$ BgH$m gmnaUr
_wÎ` 0.05 ÒVa [a 1.7 VWm 0.01 ÒVa [a 2.35 h°& em°Y g{ Ò[ÓQ> hm{
J`m oH$ N>mÃm{ß H{$ g_m`m{OZ _{ß oejH$m{ß VWm od⁄mb` ‡]›YZ H$r ode{f
^yo_H$m hm{Vr h°& O] VH$ oejH$-N>mÃ _{ß g_mOÒ` ÒWmo[V Zht hm{Jm V]
VH$ N>mÃm{ß H$r g_m`m{OZ j_Vm odH$ogV Zht hm{Jr VWm Z hr CZ_{ß
AmÀ_odÌdmg H$r d•o’ hm{ [m`{Jr& AV: N>mÃm{ß H$m{ oejU H{$ AoVna∫$ ^r
oH$gr Z oH$gr Í$[ _{ß oejH$m{ß H{$ gÂ[H©$ _{ß ahZm AoZdm`© hm{Vm h°& BgH{$
obE oejH$ Edßod⁄mb` ‡]›YH$ H$m{ H$m ©̀H´$_ ]ZmH$a N>mÃm{ß H{$ [yU© odH$mg
[a ‹`mZ H{$o›–V H$aZm AmdÌ`H$ h°&

Bg ‡H$ma H{$ ‡`mg oejm j{Ã _{ß ‡maÂ^ g{ hr em{YH$Vm©Am{ß H{$ ¤mam
oH$`{ OmV{ ah{ h°& oOZ_{ß od⁄moW©`m{ß H$r Í$oM H{$ gmW A›` odf`m{ß [a ^r
em°Y ‡ÒVwV oH$`{ h°& [mgm{ VWm e_m© (2010), Ia{ (1998), og›hm
(1978), [mS{>` d oVdma (1978), OßJ ]hmXwa (2003), O{H$d VWm
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b{\$J´rZ (2003), ogßh d amH{$e Hw$_ma (2011), hm{[oH$›g (2010),
AH$]ar VWm gmoh] OmXm (2020), ogßh (2016), Mm°WmZr (2014)
gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-
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