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lÕm§Ocr

g§X ©̂Mm A§H$ {_imbm. N>mZ Pmbm`!
Agm WÎmo gam§Mm \$moZ AmVm òUma Zmhr, ho
Ia§ dmQ>V Zmhr ò. E|erì`m dfugwÕm AË §̀V
CëhmgmZo EHo$H$m {df`mda Am_À`mer MMm©
H$aUmao, doJdoJù`m {df`m§~Ôb _m{hVr
gm§JUmao WÎmo ga AmVm ôQ>Uma ZmhrV.

H$ÀN>-gm¡amï´>_Yë`m CËIZZmÀ`m {R>H$mUr OmD$Z AmnU H$m` Am{U H$go nmhmdo,
AqOR>m-doê$igma»`m {MÌ-{eënm§À`m R>oì`mMm AmZ§X H$gm bwQ>mdm, Ë`mMm AW© H$gm
bmdmdm BWnmgyZ Vo _mVrÀ`m {dQ>m Am{U H$m¡bo H$aVmZm H$m` {Z H$er H$miOr ¿`m`Mr
AgVo BWn ª̀VÀ`m {df`m§da Ë`m§À`mH$So> AZŵ dmMm I{OZm Ago. Am{U Vmo Vw_À`mnwT>o
CKSy>Z R>odÊ`mMm CËgmhgwÕm. Ë`m§Zr ñdV: H$mT>boë`m AqOR>çmÀ`m CËH¥$ï> ñbmB©S²g
Ë`m§Zr XmIdVmZm ~KÊ`mMo ^m½` åhUOo Va Ë`m§À`m~amo~a AqOR>çmÀ`m àdmgmbm
OmÊ`mBVHo$ àË``H$mar Ago. AqOR>m hm Ë`m§À`m OrdmMm gIm hmoVm OUy. Ë`m§Zr {b{hbobo
AqOR>m ho nwñVH$ dmMyZM Amåhr Ë`m§À`mer g§nH©$ gmYbm hmoVm. AmYrMo 2 A§H$ nmR>dbo
hmoVo. VodT>çm n[aM`mZo Ë`m§Zr g§X ©̂gmR>r AË §̀V AmnbonUmZo boI {bhÿZ nmR>dbo hmoVo.
Ë`mV Oa EImXr e§H$m {dMmabr qH$dm EImXm _wÔm WmoS>m {dñVmamZo _m{JVbm Va Vo AJXr
IwerZo åhUV, åhUOo AJXr ZrQ> dmMbobm Amho boI. bJoM VËnaVoZo CÎma {_io.
Am_À`m H$mhr gyMZm ñdrH$maVmZm Ë`m§Mm AZŵ d, d` H$mhrhr AmS> òV Zgo. 2005
nmgyZ gam§Zr g§X ©̂gmR>r {bhm`bm gwédmV Ho$br. EImXr boI_mbm Pmë`mda _Ü ò WmoS>r
{dlm§Vr KoD$Z nwÝhm nwT>Mm {df` Amåhmbm {_iV Ago. g§X ©̂ n[admamMo Vo gXñ`M hmoD$Z
Jobo hmoVo.

OmJ{VH$ H$boMm B{Vhmg, ẁamonr` AmYw{ZH$ H$bm, ^maVr` H$boMm B{Vhmg,
AmYw{ZH$ H$mimnmgyZ AmOn ª̀VÀ`m H$boMm n[aM` gam§Zr g§X ©̂À`m dmMH$m§Zm A{Ve`
AmË_r`VoZo H$ê$Z {Xbm. g§X ©̂bm {H$VrVar H$mi Mm§Jbr gw§Xa _wIn¥ð>o Ë`m§ZrM nwadbr.
Vmo àË òH$ A§H$ nmhVmZm gam§Mr AmR>dU òUmaM Amho.

Am°ŠQ>mo~a 2014 _Ü ò Zm{eH$ òWo gam§Mo {ZYZ Pmbo.
g§X ©̂ n[admamH$Sy>Z WÎmogam§Zm _Z…nyd©H$ lÕm§Obr.
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eyÝ`mMo gm¢X ©̀

coIH$ : nr. AaqdXm · AZwdmX : kmZXm JÐo -\$S>Ho$

eyÝ`mMm emoY bmJÊ`mnyduÀ`m OJmMr

Amnë`mbm H$ënZm H$aVo òVo H$m? _bm

Am{U _mÂ`m nVrbm øm OJmMr PbH$

~Km`bm {_imbr. "eyÝ`mMm emoY' øm

Eo{Vhm{gH$ KQ>Zo_wio Zìho Va Am_À`m XmoZ

dfm©À`m _wbrbm hm emoY bmJë`m_wio.

emoYmMr hr dmQ> H$mhr gmonr ZìhVr.

_moOÊ`mMr {H«$`m Va {Vbm ghOM

Ambr. nU Ooìhm AmH$S>çm§À`m g§»`m

~Zë`m Am{U nwT>À`m nmZmda 10

hr g §»`m ñdV…À`m d oJù`m

{MÝhmEodOr 1 Am{U 0 åhUyZ Ambr,

Voìhm gJioM ~Xbbo. Vmoda {VÀ`m

OJmV ~moh }gÀ`m (Jorge Luis

Borges) ""\w$Zog X _o_moarAg'' Jmoï>r

_Yë`m Ba oZ oAm o \ w $Z og à_mU o

_moOÊ`mMr ñdV…Mr nÕV hmoVr.

\w$ZogZo àË òH$ A§H$mbm ñdV§Ì

Zmd {Xbo Amho. Ë`mÀ`mH$So> A§H$m§À`m

Z¡g{J©H$ loUrgmR>r A_`m©X Zmdo AmhoV Am{U

g§» òÀ`m ñWm{ZH$ {H$_VrMm Cn`moJ Ho$bobm

Zmhr.

10 hr g§»`m 1 Am{U 0 nmgyZ

~Zbobr nm{hë`mda _mPr _wbJr Xþ:Ir

hm oD $Z aS > m`bm bmJbr. {VÀ`m

A§H$m§~ÔbÀ`m g_OwVrbmM hmXam XoUmè`m
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Jmoï>r_wio {Vbm Omo Y¸$m ~gbm Ë`mZo

Amåhmbm Amü ©̀ dmQ>bo. ømMm AW© Vr

AmVm H$gm bmdUma?

hm EH$m H$bmH$mamMm g§Kf© hmoVm.

gJio OJ _wimVyZM ~Xbbo hmoVo. naV

H$YrM ̀ oUma Zmhr, Ago H$mhrVar H$m`_Mo

hadbo hmoVo. Xhm øm g§» òV eyÝ` H$m Agbo

nm{hOo? AmÎmmn ª̀V g§»`m§gmR>r ̀ oUmao A§H$

ho g§» òÀ`m g§H$ënZoà_mUo _yë` XmIdUmao

hmoVo Am{U ho Ago {H$Vrhr _moOV amhUo

eŠ` hmoVo. AmVm AMmZH$ eyÝ` _Ü ò Ambo.

WmoS>çm doimZo {VÀ`mg_moa EH$

doJimM A§Yma Ambm. nm§T>am ISy> KoD$Z

^aë`m S>moù`m§Zr Vr _mÂ`mH$So> niV Ambr.

""hm H$mJXmda {XgVM Zmhr ò'', Vr aS>V

åhUmbr. ""Ë`m_wio hm nm§T>am ISy> AmVm

_r \o$Hy$Z XoUma Amho.'' {VZo Omhra Ho$bo.

øm H«y$a {ejoVyZ _mJ© H$mT>Ê`mgmR>r {VMo

S>moio `mMZm H$aV hmoVo. _r nm§T>è`m ISy>Zo

H$mhrVar {MÌ H$mT>bo Am{U Ë`mda Oba§JmZr

a§Jdbo. Oba§Jm_wio VobrISy>Mo {MÌ

{Xgm`bm bmJbo. H$m_ Pmbo ! nm§T>am a§J

Ë`mÀ`m narZo ßbog hmoëS>a Pmbm hmoVm.

J{UVm_YyZ {_iUmam AmZ§X Am{U

AË`mZ§X ømMo gJioOU Zoho_rM dU©Z

H$aVmV. nU j_Vm Zgë`m_wio Zìho Va

g§H$ënZm§Mo gm¢X`© Am{U Xþ…I ømV

_ZmnmgyZ Jw§VyZ Joë`m_wio hmoUmar doXZm

Am{U Ìmg ømMo dU©Z Hw$Ur H$aV Zmhr.

EH$m J{UVkmZo {b{hbobr nwT>rb Jmoï>

dmMZmV Ambr Voìhm _mPo _Z H¥$VkVoZo

^ê$Z Ambo.

""J{UV åhUOo VH$m©Mo g§JrV Amho.

em oY Am{U VH©$, A§V…àoaUm Am{U

àmoËgmhZ, Jm|Yiboë`m pñWVrV AgUo -

- Ë`mMm AW© H$iV Zmhr åhUyZ Zìho Va

Vwåhr Ë`mbm AW© {XbmV Am{U Varhr

Vw_À`m øm H$bmH¥$VrMo nwT>o H$m` hmoUma ho

Vwåhmbm H$iV Zmhr åhUyZ. ZdrZ {dMma

XoUmar H$ënZm, H$bmH$ma åhUyZ `oUmam

hVmenUm, AJXr doXZmXm`H$ dmQ>Umè`m

gm¢X`m©Zo pñV{_V hmoUo Am{U ̂ mamdyZ OmUo,

{Od§V AgUo øm gJù`m à{H«$ òV JTy>Z

OmUo åhUOo J{UV H$aUo.''
(nm°b bm°H$hmQ>©À`m-

A _°Wo_oQ>r{eAÝg b°_|Q> _YyZ)

H$mhr {Xdgm§Zr Am_À`m _wbrZo

Amåhmbm gm § {JVb o H$ s 10 øm

AmH$S>çmVrb 0 åhUOo 9 AmH$So> Am{U

100 øm AmH$S>çmVrb XmoZ eyÝ ò åhUOo

99 AmH$So>.

Ë`m_wio Oa Vwåhmbm 10 _YyZ 6 dOm

H$am`Mo AgVrb Va, Vwåhr Vo 9 _YyZ

dOm H$ê$ eH$Vm (10 À`mEodOr) Am{U

_J Ë`mV 1 {_idyZ ~amo~a CÎma òB©b.

AWm©V Ago Hw$Ur H$aUma Zmhr, H$maU Ooìhm

EH$ AmH$S>r g§»`m§Mr dOm~mH$s gwê$ hmoVo

Voìhm Vw_À`mH$So> hmVmMr Xhm ~moQ>o AgVmV
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Am{U Ë`mV eyÝ` òVM Zmhr. nU ho XmoZ

AmH$S>r g§»`m§À`m ~m~VrV H$ê$Z ~Km:

Oa Vwåhmbm 100 _YyZ 42 dOm

H$am`Mo AgVrb Va Vo 99 _YyZ dOm H$am

(00 EodOr) Am{U _J Ë`mV 1 {_idm.

AWm©V AmåhrgwÕm hr nÕV dmnabr Zmhr

H$maU Vr Ooìhm H$mJXmda dOm~mH$sMr J{UVo

gmoS>dm`bm bmJbr Vmoda {VMm eyÝ`mbm

Agbobm {damoY _mdibm hmoVm Am{U Vr

"hmVMm' ¿`m`bm {eH$br hmoVr. J_Vrera

eãX Amho, nU A§H$J{UV Vgo J_VreraM

AgVo Am{U Ë`mhrnojm _hÎdmMo åhUOo

dOm~mH$s H$am`bm {VMr nÕV Amåhr

dmnabr Zmhr, ømbm H$mhrM _hÎd Zmhr

Va {VÀ`m g_moaÀ`m àým§Mm {VZo {dMma

Ho$bm Am{U {VZo H$mT>bobo CÎma Amåhmbm

g_OmdyZ gm§{JVbo, ho _hÎdmMo.

J{UVmMr H$ënH$ Am{U ̂ mdnyU©

~mOy Amnë`mbm {H$Vrdoim OmUdVo?

~è`mMXm bmoH$ J{UVmH$So> EH$

`m§{ÌH$ à{H«$`m åhUyZ nmhVmV. Hw$Umbm

"J{UVmV gm¢X ©̀ Am{U amo_m§MH$mar AZŵ d

Amho' Ago OmUdbo Var Ë`mMm AmZ§X

J{UVmVrb `m§{ÌH$Voda AË`wƒ à^wËd

{_idUmè`m§Zm§M KoVm òVmo, AgoM Ë`m§Zm

dmQ>Vo. J{UV {eH$dÊ`mÀ`m øm Ñ{ï>H$moZmbm

OmoaXma {damoY H$aUmam "A _°Wo_°Q>r{eAÝg
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b°_|Q> (EH$m J{UVVkmMm {dbmn)' hm {Z~§Y

Ý ỳ̀ m°H©$_Yrb g|Q> A°Ýg emioV {eH$dUmè`m

nm°b bm°H$hmQ> © `m§Zr {b{hbm Amho.

gwédmVrbm ImOJrarË`m {dV[aV Ho$bm

Jobobm hm {Z~§Y Z§Va _°Wo_ °Q >rH$b

Agmo{gEeZ Am°\$ A_o[aH$m `m _m{gH$m§Zo

à{gÕ Ho$bm. Ë`mMm nwT>Mm ̂ mJhr {b{hbm

Jobm Am{U Ë`mMo EH$m N>moQ>çm nwñVH$mV

ê$nm§Va Pmbo.

bm°H$hmQ>© åhUVmV : {dÚmÏ`mªZr

bjmV KoVbo nm{hOo H$s Ë`m§À`m _ZmV EH$

H«$sS>m§JU Amho Am{U {VWo J{UVo gmoS>dbr

OmVmV. J{UV hr EH$ H$bm Amho ømda Vo

^a XoVmV.

""...OJmVrb bmoH$m§Mr, "H$mì`mË_

ñdßZo nmhUmao' Am{U "VH©$g§JV {dMma

H$aUmao' Aem XmoZ JQ>mV {d^mJUr Ho$br

Va ~hþVoH$ gJio bmoH$ J{UVkm§Zm Xþgè`m

JQ>mVM Q>mH$Vrb.

VargwÕm gË` ho Amho H$s J{UVmgmaIo

ñdßZdV Am{U H$mì`mË_, _ybJm_r,

{dÜd§gH$ Am{U CÝ_mXH$ Ago H$mhrhr

Zmhr. J{UV {dœCËnÎmr emó Am{U

^m¡{VH$emómBVHo$M _Zmoa§OH$ Amho.

J{UV gdm©V ewÕ H$bm Amho Am{U

J{UVm~Ôb gdm©V OmñVr J¡ag_OgwÕm

AmhoV ! _wbo Á`mà_mUo Jm`H$m§Zm JmVmZm

~KVmV qH$dm {MÌH$mam§Zm {MÌo H$mT>VmZm

~KVmV VgoM J{UVkm§Zm H$m_ H$aVmZm,

J{UVmMm Aä`mg H$aVmZm nmhm`Mr g§Yr

amZdmam _{hÝ`mVyZ EH$Xm _wbm§Zm ̂ oQ>m`bm ̀ oVmo. _wb§ \$ŠV CÚmMr ZmJ[aH$ ZmhrV, AmOM§ _yb
åhUyZ AmZ§XmZ§ OJÊ`mMm Ë`m§Zm hŠH$ Amho. _wbm§M§ _Zmoa§OZ H$amd§, Ë`m§Zm Iyn Iyn _m{hVr
Úmdr, ^anya AmZ§X Úmdm - `mgmR>r amZdmam Amho.

A§H$mMr qH$_V é. 15/-  dm{f©H$ dJ©Ur é. 150/-  ghm_mhr dJ©Ur é. 75/-A§H$mMr qH$_V é. 15/-  dm{f©H$ dJ©Ur é. 150/-  ghm_mhr dJ©Ur é. 75/-A§H$mMr qH$_V é. 15/-  dm{f©H$ dJ©Ur é. 150/-  ghm_mhr dJ©Ur é. 75/-A§H$mMr qH$_V é. 15/-  dm{f©H$ dJ©Ur é. 150/-  ghm_mhr dJ©Ur é. 75/-A§H$mMr qH$_V é. 15/-  dm{f©H$ dJ©Ur é. 150/-  ghm_mhr dJ©Ur é. 75/-

{Ûdm{f©H$ dJ©Ur é. 300/-    AmOrd g^mgX \$s é. 2000/-{Ûdm{f©H$ dJ©Ur é. 300/-    AmOrd g^mgX \$s é. 2000/-{Ûdm{f©H$ dJ©Ur é. 300/-    AmOrd g^mgX \$s é. 2000/-{Ûdm{f©H$ dJ©Ur é. 300/-    AmOrd g^mgX \$s é. 2000/-{Ûdm{f©H$ dJ©Ur é. 300/-    AmOrd g^mgX \$s é. 2000/-

d§{MV {dH$mg g§M{bV -  amZdmam
405/9 Zmam`U noR>, _moXr JUnVr_mJo, nwUo 411 030.

\$moZ - 24454658, 24483050

{Z_©i{Z_©i{Z_©i{Z_©i{Z_©i
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_wbm§Zm {_im`bm hdr,'' J{UV Ë`mÀ`m

gm_m{OH$ Am{U Eo{Vhm{gH$ g§X^m©gh

{eH$dbo Omdo Agohr Ë`m§Zm dmQ>Vo. åhUOo

EImÚm Jmoï>rMm emoY J{UVkm§Zr Ë`mM doir

Ë`mM {R>H$mUr H$gm H$m` bmdbm, Aem

àým§Mr CÎmao emoYVm òVrb. H$maU eodQ>r

gyÌoM Zìho Va g§emoYH$hr _hÎdmMo AmhoV.

Iyn {dam oY hm oV Agbm Var

bm°H$hmQ>©gmaIo {ejH$ dJm©V _mZdVm Am{U

gmhg AmUÊ`mMm eŠ` VodT>m à`ËZ H$aV

AmhoV. {ejH$m§Zr ~w{Õ~i, hoŠg, Jmo Ago

Ioi Ioibo nm{hOoV Am{U H$moS>r gmoS>dbr

nm{hOoV, Ago bm°H$hmQ>© åhUVmV. Vw_Mo

hmV H$mio H$am`bm Am{U J{UVmVyZ Vw_À`m

H$ënZm ì`º$ H$am`bm V`ma ìhm, Ago Vo

åhUVmV.

J{UV hr EH$ H$bm Amho Am{U H$bm

hr H$bmH$mam§Zr {eH$dbr nm{hOo, {ZXmZ

Á`m bmoH$m§Zm hm H$bmàH$ma AmdS>Vmo Am{U

g_OVmo Ë`m§Zr Var.

_wbo J{UV {eH$V AgVmZm Ë`m§Mo

{ZarjU H$aUo åhUOo J{UVmbm H$bmàH$ma

åhUyZ g_OyZ ¿`m`Mr Xþgar g§YrM. AJXr

eyÝ`mMm AW© g_OyZ KoVmZmMm g§Kf© gwÕm

g§H$ënZm§Mr Imobr g_OyZ KoÊ`mÀ`m

Amnë`m j_Vo_Ybm AmË_{dœmg dmT>dVmo.

AmnU Vmo jU _mÌ nH$S>bm nm{hOo.

_wbm§Zr Hw$R>bm a§J Hw$R>o Úmdm qH$dm

Hw$R>o {MÌ H$mT>mdo, ho Ë`m§À`mda cmXÿ ZH$m

Ago {MÌH$ma gm§JVmV. Ë`mà_mUoM g§»`m§Mm

emoY KoÊ`mÀ`m _wbm§À`m gO©ZerbVobm

AmnU dmd {Xbm nm{hOo. Amnë`m nyd©J«hmZo

g§»`m §À`m AmYrM V`ma Agboë`m

àUmbrMo AmH«$_U AmnU Ë`m§À`mda H$aVm

H$m_m Z`o. OJm_Ü`o _moOÊ`mMr nÕV,

~oaOoMr nÕV Am{U {_VtMr nÕV AOyZ

V`ma ìhm`MrM Amho, Aem {dMmamZo AmnU

àË òH$ _wbmbm eyÝ`mVyZ emoY KoÊ`mMr g§Yr

{Xbr nm{hOo. N>moQ>r _wbo ñdV…Mo eãX V`ma

H$aVmV, Vr nm`ar JmiyZ AmnU Ë`m§Zm WoQ>

à_mU ^mfoH$So> ZoUma AmhmoV H$m? _wbo

ñdV…Mo eãX V`ma H$aVmV Am{U dmnaVmV

Ë`mMm AmnU AmZ§X KoVmo, H$maU Amnbm

Amnë`m ñdV…À`m ^mfoda BVH$m {dœmg

AgVmo H$s AmnU ̂ mfoMr _moS>VmoS> H$am`bm,

Zd{Z{_©Vr H$am`bm Am{U dmnam`bm V`ma

AgVmo.

{_ÌmÀ`m N>m oQ>çm _wbmZo EH$Xm

_moOm`bm gwédmV Ho$br, ""2, 2, 2, 2...''

eodQ>r EH$XmMo Vmo _moOV Amho Ago dmQ>m`bm

bmJbo. Ago Zoho_rM hmoUma Zmhr. nU Ago

H$mhrVar hmoÊ`mMr eŠ`Vm Amnë`mbm

_mhrV Agob Va AmnU bJoM Vo XþéñV

H$aÊ`mMr JS>~S> H$aUma Zmhr. _wbm§À`m

H$moS>r gmoS>dÊ`mÀ`m j_Voda AmnU {dœmg

R>odbm Va V`ma CÎma gm§Jm`Mm _moh

Amnë`mbm hmoUma Zmhr. h„rM Am_Mr

_wbJr F$U KmVm§H$mÀ`m g§H$ënZoer PJS>V
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coIH$ : nr. AaqdXm
AaqdXm ~aoMgo a{ddma "_hmamï´> ZoMa nmH©$'À`m
eoVH$ar ~mOmamV KmbdVo. Am ẁî`, {ejU, O_rZ
Am{U CnOr{dHo$H$So> nmhÊ`mÀ`m g|{Ð` Ñ{ï>H$moZmVyZ
Vr CËgmh {_idVo. AmR>dS>çmMo Cabobo {Xdg
BVa hm o_ñHybg©Zm {VH$So > `m`bm gm§JVo.
hmo_ñHy$qbJÀ`m hOmamo Zmdm§_Ybo "ñbmo b{ZªJ' ho
{VMo gÜ`mMo ào_ Amho.
AZwdmX : kmZXm JÐo -\$S>Ho$

hmoVr. H$mhr {XdgmZ§Va {VZo Hw$H$s _moZñQ>aMo

"dZ Hw$H$s A°±S> dZ Hw$H$s _oŠg Qy> Hw$H$sO'

ho JmUo dmT>dyZ 256 n ª̀V Zobo Am{U 2 Mo

KmV g_OmdyZ Úm`bm dmnabo. VoM F$U

KmVm§H$mgmR>r gwÕm dmnaVm ̀ oVo. ""dZ Hw$H$s

A°±S> Qy> {nnb _oŠg hm\$ Hw$H$s...'' (àVr

ì`º$s ho J¥hrV..) Aem Jmoï>r AmnU

EH$_oH$m§Zm gm§JVmo Voìhm bjmV òVo H$s

àË òH$ nmbH$mH$So> Aer EH$ Jmoï> Amho.

IaoVa {H$Ë òH$ Jmoï>r AmhoV ! J{UV gd©Ì

Amho, ho AmnU AmoiIbo H$s Aem Jmoï>r

AJXr Zoho_rÀ`m hmoD$Z OmVmV.

{ZgJm©Vbo AmH$ma Am{U AmH¥${V~§Y,

Amnë`m _ZmVë`m H$ënZm, Amnbo Ioi,

AmnU H$mT>bobr Sy>S>b²g, AmnU Á`mda

{WaH$Vmo Vo Vmb ho gJio Amnë`mbm

J{UVmÀ`m emoYmH$So> KoD$Z OmVmV. bm°H$hmQ>©

åhUVmV Ë`mà_mUo, J{UV Z¡g{J©H$ ê$nmV

gdmªÀ`m g_moa Ambo, Ë`mVbr AmìhmZmË_H$

J§_V Am{U Amü ©̀H$maH$Vm ømgH$Q>, Va

_wbm§Mm J{UVmH$So> nmhÊ`mMm Ñ{ï>H$moZ Am{U

"J{UVmV Mm§Jbm AgUmam' Aer Amnbr

Or g§H$ënZm Amho Ë`m XmoÝhrV \$ma _moR>m

~Xb hmoB©b Ago _bm dmQ>Vo.

J{UVmMr gmYZm EImÚm

H$bmàH$mamà_mUo H$aUo O_bo Va Vo EH$

Mm§Jbo H$m_ Amho. "{d hmQ>©' ñdV…bm J{UVr

g§JrVVk åhUdVo. ImZ AH°$So>_r Am{U

{VÀ`m `w Q>çy~ M°Zobdê$Z Vr {VÀ`m

H$bmH¥$Vr à{gÕ H$aVo. H°$V©Z nmoñH$sQ>À`m

"_S©>ag _°Wg²' øm _m{bHo$_Ü ò nwîH$i J{UV

dmnê$Z, AZoH$ g§H$Q>o Am{U Xþ:gmhgm_Ü ò

AS>H$boë`m Eo{Vhm{gH$ Am{U H$mën{ZH$

nmÌm§Mr Jmoï> a§Jdbr Amho. AmoKmV gJio

J{UV g_OmdyZgwÕm gm§{JVbo Amho.

Numberphile gma»`m bmoH${à` B§Q>aZoQ>

gmB©Q>da OJ^amVrb {dÚmnrR>o Am{U

g§emoYZ g§ñWm§_Yrb A{VWr J{UVkm§À`m

gh`moJmZo AZoH$ J{UVr H$moS>r Am{U Hy$Q>àý

à{gÕ H o $b o OmVmV. øm gJù`m

H$bmH$mam§_Ü ò EH$ gm_m{`H$ Jmoï> åhUOo

Ë`m§Mo H$m_ nmhVmZm qH$dm dmMVmZm,

Amnë`mcm ñdV… Vo gmoS>dÊ`mMm à`ËZ

H$amdmgm dmQ>ë`mdmMyZ amhdV Zmhr.

Aem EImÚm H$bmH$ma J{UVkmbm

Vwåhr H$Yr ôQ>bmM Zmhr Va? {nH$mgmoMo

eãX dmnam`Mo Va _r åhUoZ H$s àË òH$

_yb ho H$bmH$ma - J{UVrM AgVo. AmnU

_moR>o Pmë`mda H$bmH$ma J{UVr H$go amhm`Mo

hmM Iam àý Amho.
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AaoÀMm !
ho Ag§ Amho Va !

^mJ - 10

eer ~oS>oH$a

H$mhr {Xdgm§nydu _r ghO åhUyZ J{UVmM§

nwñVH$ dmMV hmoVmo Ë`mV, EH$m PmS>mdaÀ`m

{M_Urcm O{_Zrda XmUo {XgVmV, Vr EH$m

gai aofoV `oVo, XmUm CMcVo Am{U

eoOmaÀ`m \$mQ>H$mda OmD$Z ~gVo; Aem

ñdê$nmMo EH$ H$moS>o hmoVo. (^mñH$amMm`m©À`m

crcmdVr øm J§«WmV AemàH$maMr AZoH$

CXmhaUo AmhoV.) `m {M_Urcm XmÊ`mn ª̀V

gdm©V OdiMm añVm H$gm {_ioc, ho

H$mT>VmZm emókm§Zm nS>cocm EH$ àý

Vwåhmcm {dMmaVmo.

àý : Amaemda àH$me {H$aU

nS>ë`mda Ë`mMo namdV©Z hmoVo, Ë`mdoir

namdV©ZmZ§VaMm _mJ© hmM gdm©V

OdiMm Amho Am{U Ë`m_wio doJdmZ

Amho ho H$go {gÕ H$amc?

Vw_À`m Aä`mgmgmR>r nwT>o AmH¥$Vr

XoV Amho.

AmH¥$VrV MN  hm Amagm Amho. AB

hm _oU~ÎmrH$Sy>Z {ZKmcocm EH$ AmnmVr

{H$aU Amho. (AmnU Amnë`m gmoB©gmR>r

_oU~ÎmrnmgyZ {ZKUmè`m AZ§V {H$aUm§n¡H$s

EH$M {H$aU KoVcm Amho.) BC hm

namdV©ZmZ§Va OmUmam namd{V©V {H$aU Amho.

KB hm MN Amaemcm B _Ü ò AgUmam

c§~ Amho. ∠ 1 hm EH$ AmnmVr H$moZ Am{U

∠ 2 hm namdV©Z H$moZ AgyZ namdV©ZmÀ`m

{Z`_mZwgma ∠ 1 = ∠ 2  åhUOo XmoÝhr H$moZ

gma»`m _mnmMo, EH$ê$n AmhoV. AB øm

AmnmVr {H$aUmMm namdV©ZmZ§VaMm BC hmM
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_mJ© gdm©V chmZ Am{U `mo½` Amho ho

Amnë`mcm {gÕ H$am`Mo Amho.

ho {gÕ H$aÊ`mgmR>r nwT>rc AmH¥$Vr

nhm. {gÕVogmR>r AmH¥$VrV H$mhr aMZm

H$amì`m cmJVrc Ë`m AmH¥$VrV XmIdë`m

AmhoV.

aMZm - A nmgyZ MN Amaemda

AE hm c§~ Q>mHy$Z Vmo nwT>o F n ª̀V Agm

dmT>dm H$s BC {H$aU _mJo dmT>dë`mda

AE øm c§~mcm F _Ü ò {_ioc.

MN Amaemda B {edm` doJim D

hm q~Xÿ KoD$Z OmoS>m. AD, DC VgoM DF

OmoS>m.

Amnë`mcm A - B - C hm gdm©V

OdiMm, chmZ _mJ© Amho ho XmIdm`Mo

Amho.

{gÕVm : ∆AEB Am{U ∆FEB ho

XmoÝhr H$mQ>H$moZ {ÌH$moU AgyZ {ÌH$moUmV

~mOy EB ≅  ~mOy EB gm_mB©H$ ~mOy

∠ BEA ≅  ∠ BEF {ÌH$ m oUmÀ`m

~møH$moZmMm JwUY_© Ë`m_wio ∆ABE Am{U

∆EBF EH$ê$n Pmco åhUyZ AE ≅  EF

Am{U AB ≅  BF ̀ mMà_mUo AED Am{U

∆EDF ho EH$ê$n XmIdVm òVrc Ë`m_wio

AD = DF.

darc _m{hVrdê$Z ABC hm _mJ©

CBF BVŠ`mM A§VamMm Agoc Am{U

ADC hm _mJ© CDF BVŠ`m A§VamMm ̀ oB©c.

`m XmoÝhr _mJm©Mr VwcZm Ho$ë`mg Ag§

cjmV òB©c CBF H$s hr gai aofm AgyZ

CDF hr D er dmH$cocr VwQ>cocr aofm

Amho.

CDF _Ü`o CD + DF > CBF

qH$dm CBF < CD + DF JwUY_© -

H$moUË`mhr {ÌH$moUmV XmoZ ~mOy§Mr ~oarO hr

{Vgè`m ~mOynojm Zoh_rM OmñV qH$dm _moR>r

AgVo.

åhUOoM CBF < CDF

åhUOoM ABC < ADC

åhUOoM B {edm` MN Amaemda

Hw$R>ohr D hm q~Xÿ KoVcm Var Hw$R>ë`mhr

BVa _mJm©nojm ABC hmM _mJ© gdm©V

OdiMm Am{U `mo½` Amho ho {gÕ H$aVm

òB©c.

Am{U Xm oñVm §Zm o , Amaemdê$Z

àH$me{H$aU namd{V©V hmoD$Z Amnë`m

S>moù`mV OmVmV (åhUOoM Amnë`mcm Ë`m

dñVyMr à{V_m {XgVo) Vo gdm©V OdiÀ`m
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Aem _mJm©Zo OmVmV ho gdm©V àW_ Xþgè`m

eVH$mV hmoD$Z Jocoë`m à{gÕ J«rH$

J{UVVÁk hoam°Z øm§Zr gm§{JVco hmoVo.

--0--

XmoñVm§Zmo Vwåhm gJù`m§ZmM emô mXe©H$

_mhrV Agoc. Jw{UVà{V_m {eH$VmZm Ë`mMm

Vwåhr Aä`mghr Ho$cm Agoc. g_mZ cm§~r,

é§XrMo VrZ Amago qH$dm H$mMoMo VwH$S>o EH$m

Jmoc ZiH$m§S>çmV ZrQ> ~gdyZ (Ë`mV

~m§JS>çmMo chmZ VwH$S>o Q>mHy$Z) emô mXe©H$

V`ma Ho$co OmVo. EH$m ~mOyZo nm{hë`mg

AmV VrZ Amaem_wio, ~m§JS>çm§À`m a§JrV

VwH$S>çm§À`m Jw{UVà{V_m§Mr AË §̀V gw§Xa

Aer ̂ m¡{_{VH$ aMZm V`ma Pmcocr {XgVo.

H$mhtÀ`m _Vo emo^mXe©H$mMm emoY

gVamì`m eVH$mV cmJcm. H$mhr åhUVmV

gVamì`m eVH$mV ZwgVr _m{hVr hmoVr nU

c§S>Z_Ü ò Ë`mV gwYmaUm, XþéñË`m Ho$ë`m

Joë`m Am{U 1816 À`m gw_mamg emô mXe©H$

V`ma Pmco.

cdH$aM emo^mXe©H$ gd© OJmV

à{gÕ Pmco. Ag§ åhUVmV H$s, EH$m lr_§V

\«|$M C_amdmZo ~m§JS>çm§À`m VwH$S>çm§EodOr

_moVr Am{U a§JrV IS>o, {hao dmnê$Z

ñdV…gmR>r emô mXe©H$ ~ZdyZ KoVcm Am{U

Ë`mgmR>r Ë`mZo Ë`mdoir 20,000 \«±$Šg

BVH$s qH$_V {Xcr. nwT>o gJù`m OJmV

emô mXe©H$ ho _wcm§gmR>r EH$ IoiU§ åhUyZM

OmñV cmoH${à` Pmco.

g_Om EH$m emô mXe©H$mV \$º$ drg

a§JrV H$mMoMo VwH$S>o AmhoV. ~mH$s Ë`mMr

aMZm Z oh_rgmaIrM AgyZ Ë`mV

hmcdë`mda àË òH$ {_ZrQ>mcm Xhm ZdrZ

aMZm / AmH$ma / Zjr qH$dm n°Q>Z© {_iVmo.

AmVm _mPm àý ZrQ> EoH$m, dmMm g_OyZ

¿`m. àý Agm H$s {_imcoë`m n{hë`m

Xhm aMZm qH$dm n°Q>Z© nwÝhm emô mXe©H$mV

{XgÊ`mgmR>r emô mXe©H$ AmUIr {H$Vr doim

{\$admdm cmJoc? Am{U ̀ mgmR>r gmYmaUnUo

{H$Vr doi cmJoc?

Vwåhmcm WmoS>rer qhQ> XoVmo. 1000

nojm Iyn OmñV doim {\$admdm cmJoc. AmVm
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`m. B. noaoc_Z `m§À`m "{\${OŠg H°$Z ~r \$Z'
`m nwñVH$mVyZ gm^ma.
AZwdmX : eer ~oS>oH$a, {Zd¥Îm _w»`mÜ`mnH$.

Vwåhr Vw_À`mH$S>o Agcocr gd© H$ënZmeº$s

eŠ` {VVH$s VmUm qH$dm Vw_À`m~amo~a Vw_Mo

{_Ì_¡ÌrU Agoc Va Ë`m§Mrhr H$ënZmeº$s

Vw_À`m H$ënZmeº$sV {_idm Am{U CÎma

Úm. CÎma emoYÊ`mgmR>r Vwåhmcm ~mam MmÝghr

AmhoV.

""Xhm df©''

""nÞmg df©''

""e§̂ a df©''

gm\$ åhUOo gm\$ åhUOo gm\$ MwH$c§

Amho. n{hë`m Xhm aMZm/Zjr n°Q>Z©

{_idÊ`mgmR>r Vo emô mXe©H$ A§XmOo qH$dm

gmYmaUnUo 5,00,000 {_cr`Z df©

cmJVrc. (ho CÎma g§JUH$mÀ`m gmh`mZo

{_imcoco AgyZ AmVm "Am' dmgcoc§ Vw_M§

Vm|S> Vwåhr ~§X H$ê$ eH$Vm.)

Va Iyn eVH§$ _wcm§gmR>r EH$ IoiU§

åhUyZ cmoH${à` Pmcoco emô mXe©H$ H$mhr

hþema, ~wÕr_mZ ì`º$s¨gmR>r _hÎdmM§

CnH$aU Pmc§ Amho. AmOH$mc emô mXe©H$mV

V`ma hmoUmè`m aMZm§Mm Cn`moJ n°Q>Z©

{S>Pm`qZJ øm ì`dgm`mV hmoD$ cmJcm Amho.

emo^mXe©H$mVrc aMZm§Mm \$m oQ>m o

H $ mT >Ê`mgmR > r EH$ d oJù`m Img

CnH$aUmMm, gmYZmMm emoY cmdÊ`mV

Amcm AgyZ Vo CnH$aU H°$_oè`mcm OmoSy>Z

aMZm§Mm gmYm qH$dm a§JrV \$moQ>mo H$mT>cm OmVmo.

nyU© OJmV H$nS>çm§À`m Xa {Xder

òUmè`m ZdZì`m \°$eZ Am{U amoOÀ`m amoO

~XcV Agcoë`m Xm{JÝ`m§gmR>r {S>PmBÝg,

n°Q>Z© cmoH$m§Zm Hw$Ry>Z {_iV AgVrc Agm

àý Vwåhmcm AmVm nS>Uma Zmhr.
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Amnë`m n¥ÏdrMm Iyn _moR>m {hñgm

gmJam§Zr ì`mnbobm Amho, Varhr {dbjU

Aem gmJar n`m©daUm~Ôb Amnë`mbm

AOyZhr Iyn Iyn {eH$m`M§ Amho. Mbm

gmJamg§~§YrÀ`m Amnë`m kmZmdaMr Yyi

Oam PQ>Hy$ `m !

1. Amnë`mbm _mhrV Pmboë`m

{dœm_Ü ò n¥ÏdrdaMo gmJa / _hmgmJa

ho A{Ve` d¡{eîQ>çnyU© Am{U A{ÛVr`

AmhoV.

Amü ©̀H$maH$ _hmgmJa

Á`mÀ`m n¥ð>^mJmda Iyn _moR>çm

à_mUmV Ðdê$n nmUr Amho Agm n¥Ïdr hm

Amnë`mbm R>mD$H$ Agbobm EH$_od J«h

Amho. Vmo A{V W§S>hr Zmhr qH$dm A{V

Ja_hr Zmhr. Vg§M Ë`mÀ`mda dmVmdaUmMm

nwaogm Xm~ Amho, Ë`m_wio `m nmÊ`mMr dm\$

hmoD$Z {dœmÀ`m nmoH$irV {dIê$Z OmD$

eH$V Zmhr.

Ðdê$n nmÊ`mMo _hmgmJa Agbobo

BVa J«h qH$dm CnJ«h Amnë`mbm AOyZ

Oar R>mD$H$ Zgbo Var Vo AgUma.
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Amnë`mbm Vo AOyZ gmnS>bobo ZmhrV

BVH§$M. Amnë`mM gỳ ©_mbo_Ü ò AmVm Ago

nwamdo {_im`bm bmJbo AmhoV H$s _§Ji

J«hmda nmÊ`mMo gmR>o n¥ð>^mJmda Zgbo Var

O{_ZrImbr AmhoV. Agmhr emoY bmJbm

Amho H$s Jwê$À`m {ZXmZ 3 CnJ«hm§da ( ẁamonm,

H°$brñQ>mo Am{U ½`m{Z{_S>da) Am{U eZrÀ`m

2 CnJ«hm§da ({Q>Q>mZ Am{U EÝHo$bmXþgda)

~\$m ©À`m OmS> Wam §À`m Imbr nmUr

Ðdñdê$nmV Amho.

2. gmJar Ordg¥ï > rV kmV

Agboë`m àË òH$ àOmVr_mJo {H$_mZ

3 àOmVr Amnë`mbm AOyZ

gmnS>m`À`m AmhoV.

AJXr {M_wH$ë`m gwú_OrdmnmgyZ

n¥Ïdrdabm gdm©V AOò àmUr Agboë`m

ìhob åhUOoM Xod_memn ª̀V EH$ ^br_moR>r

Ordg¥ï>r gmJamV OJVo Amho.

`m gmJar dmVmdaUmV {Za{Zamù`m

{H$Vr OmVr àOmVr OJVmhoV Vo AOyZ Z¸$s

H$moUmbmM R>mD$H$ Zmhr. gmJamVë`m gw_mao

20% ̂ mJmMm Amnë`mH$So> H$mhrM Vnerb

Zmhr.

"gmJar Ordg¥ï>rMr ImZogw_mar' `m

10 dfm©À`m Am§Vaamḯ>r` àH$ënm_Ü ò A§XmOo

2,50,000 àOmVr gmnS>ë`m; nU

emókm§Zm Ag§ dmQ>V§ Amho H$s {VWo {ZXmZ

10 bmI àOmVr Agmì`mV Am{U gmJamV

~hþg§»` Agboë`m gyú_Ordm§À`m àOmVr

`mV Yaboë`mM ZmhrV.
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EH$ Jmoï> _mÌ Amnë`mbm Z¸$s _m{hVr

Amho H$s A{Ve` Q>moH$mÀ`m n`m©daUmVgwÕm

Ordg¥ï>r gmnS>Vo Am{U d¥qÕJVhr hmoVo.

{egohr {dViVo Ë`m Vmn_mZmbm OJUmao

Ord gmnS>bo AmhoV; VgoM {OWo g_wÐmM§

nmUr nma JmoR>V§, {OWo àH$me qH$dm

àmUdm`yhr nmohmoMV Zmhr Aem OmJm§da

XoIrb OrdmUy gmnS>bo AmhoV.

dñVwV: 1000 Vo 11000 _rQ>a

ImobrdaÀ`m ̂ mJmV Amnë`m H$ënZonojmhr

OmñV d¡{dÜ`mZo ̂ abobr Ordg¥ï>r gmnS>br

Amh o . `m {R >H $ mUr nmÊ`mMm Xm~

g_wÐgnmQ>rda Agboë`m dmVmdaUmÀ`m

Xm~mÀ`m gw_mao 1000 Vo 1100 nQ> AgVmo

Am{U gỳ ©àH$me A{O~mV nmohmoMV Zmhr.

n{ü_ àem§V _hmgmJamVrc _m[a`mZm

Q́>|M_Ü ò OdiOdi 10,900 Vo 11,500

_rQ>a Imobrda gw_mao 100 {_._r. åhUOoM

4 B§M Aem _moR>çm AmH$mamMo A_r~mgmaIo

EH$noer` àmUr, 12 B§M bm§~rÀ`m gmJar

H$mH$S>çm, Oobr{\$e Am{U MnQ>o _mgo Aem

àmÊ`m§nmgyZ gyú_Xe©H$mVyZM {Xgy eH$Vrb

Aem A{Vgyú_ Ordm§n ª̀V, Aem {dbjU

d¡ {dÜ`mZ o ^ab obr Ordg ¥ï > r BW o

Am°ñQ´>o{b`mÀ`m emókm§Zm 2006 gmbr

gmnS>br. (nhm http://en.wikipedia.org/

wiki/Mariana_Trench)

3. n¥ÏdrÀ`m Jmobm^modVr àdmg

H$am`bm gmJamVë`m nmÊ`mbm gw_mao

1000 df} bmJVmV.

g_wÐmV \$º$ bmQ>m, ^aVr-AmohmoQ>r

Am{U n¥ð>^mJmda Agbobo àdmh AmhoV

Ago Zmhr, Va nmÊ`mMo Vmn_mZ Am{U

jmaVoVrb \$aH$m_wio Imob g_wÐmV Mmby

Agbobr EH$ A{^gaU ̀ §ÌUm gVV H$m ©̀aV

AgVo.

Global ocean conveyor belt ̀ m

ZmdmZo AmoiIbm OmUmam Vmn_mZ Am{U

jmaVoVrb \$aH$m_wio CËnÞ Pmbobm hm àdmh

Zm°d}OdiÀ`m Y«wdr` gmJamV CJ_ nmdVmo.

g_wÐmV daÀ`m Wam§M§ Ooìhm ~\©$ hmoV§

Voìhm {e„H$ am{hbob§ nmUr A{YH$ jma ẁº$

Am{U OS> hmoV§. Vo Imbr OmV§ Am{U VwbZoZ§

Ja_ Am{U hbH§$ Agbob§ nmUr daÀ`m

WamV g_wÐmgnmQ>rbm Ë`mMr OmJm KoV§.

Ë`mVyZ ~\©$ doJim Pmë`mda _J Vohr Vg§M

A{YH$ jma ẁº$ Am{U OS> hmoV§ AZ Imbr

OmV§.

ho W§S> Am{U OS> nmUr nma CÎma

JmobmYm©nmgyZ X{jU g_wÐmn ª̀V àdmg H$aV§.

{VWo A§Q>mpŠQ© >H$mnmgyZ AemM àH$mao

àdmgmbm {ZKmbob§ nmUr Ë`mbm {_iV§

Am{U `m g§J_mM§ nmUr _J qhXr Am{U

àem§V _hmgmJamV {eaV§.

Vo _J {VWë`m Ja_ nmÊ`m~amo~a

{_giyZ g_wÐmÀ`m n¥ð>^mJmda òV§ Am{U
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naV AQ>bm§{Q>H$ _hmgmJamV OmV§. Ag§ ho

MH«$ nyU© ìhm`bm gw_mao EH$ hOma dfo©

bmJVmV.

4. AmnU œgZmgmR>r KoVm o

Ë`mn¡H$s {Zå_m àmUdm ỳ gmJamV V`ma

hmoVmo.

g_wÐmV CËnÞ hmoUmam àmUdm`yMm

H$mhr ^mJ g_wÐr e¡dmb (sea weeds)

Am{U gmJar JdV (sea grasses) {Z_m©U

H$aVmV. nU Cabobm gJim àmUdm`y

àH$meg§ûcofU H$ê$ eH$Umao \$m`Q>moßbm§ŠQ>Z

ZmdmMo EH$noer` gyú_ Ord V`ma H$aVmV.

ho Ord g_wÐmÀ`m, ZÚm §À`m Am{U

gamodam§À`m n¥ð>^mJmdaÀ`m WamV AgVmV.

nmÊ`mVë`m AÞgmIirMm Vo nm`m AmhoV.

àH$meg§ûcofUmÀ`m à{H«$`oV ho

\$m`Q>m oßbm §ŠQ>Z g_wÐmÀ`m nmÊ`mVyZ

H$m~©ZS>m`Am°ŠgmB©S> emofyZ KoVmV Am{U

àmUdm ỳ ~mhoa gmoS>VmV. H$m~©Z Ë`m§À`m

earamMm ^mJ ~ZVmo.

5. g_wÐ Oar àM§S> _moR>o dmQ>bo

Var n¥ÏdrMm EHy$U {dñVma {dMmamV

KoVm Vo N>moQ>oM AmhoV.

n¥ÏdrÀ`m n¥ð>^mJmMm gw_mao 71%

^mJ nmÊ`mZo ì`mnbobm Amho, nU gmJam§Mr

gamgar Imobr \$º$ 4.2 {H$_r Amho. gdm©V

Imob ^mJ àem§V _hmgmJamVrb "_[a`Zm

Q´> |M' `m ZmdmZo AmoiIbm OmVmo Vmo

g_ wÐgnmQ >rImbr 11 {H$_r Amh o.

_hmgmJam§À`m gamgar ImobrMr n¥ÏdrÀ`m

à_mUmer VwbZm H$am`bm EH$ CXmhaU KoD$.

OJmVbr gdm ©V C§M B_maV åhUOo

n¥Ïdrda O_rZ {H$Vr Am{U nmUr {H$Vr?

_hmgmJa
O_rZ
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H$hmÊ`m§_Ü ò amjgr bmQ>m§Mm C„oI daModa

òVmo. hdm_mZ CÎm_ AgVmZmhr AMmZH$

Aem bmQ>m em§V g_wÐmVXoIrb AJXr

AZno{jVnUo òVmV Am{U OhmOo ~wS>dyZ

AÑí` hmoVmV. ̀ m "Jw§S> bmQ>m' H$mhr gmJamV

AmT>iUmè`m gJù`mV C§M bmQ>m AgVmV

Ag§ Zmhr, nU Agboë`m hdm_mZmV

gmYmaU Á`m C§MrÀ`m bmQ>m Ibmem§Zm

Ano{jV AgVmV Ë`mÀ`m {H$Ë òH$ nQ>tZr

C§M Aer EImXrM Jw§S> bmQ> òD$Z OmVo

Am{U ZmgYyg H$ê$Z OmVo. H$moUË`mhr

hdm_mZmV Á`m C§MrÀ`m bmQ>m Ano{jV

AgVmV Ë`mÀ`m XþnQ>rnojm OmñV C§M

Agboë`m bmQ>m§Zm Jw§S> bmQ>m Ag§ åhUVmV.

\o$~« wdmar 2000 _Ü`o gm_w{ÐH$

g§emoYZ H$aUmè`m EH$m Ama. Ama. Eg.

Xþ~B©_Yrb 829 _rQ>a C§MrMr "~wO©

Ibr\$m' Oa n ¥ÏdrÀ`m H | $Ðmnmg yZ

n¥ð>^mJmn ª̀V Amho Ag§ _mZb§ Va gmJam§Mr

gamgar Imobr B_maVrÀ`m e|S>çmnmgyZ \$º$

10 g|Q>r_rQ>a Agob Am{U EìhaoñQ>Mo {eIa

Ë`mda Ho$di 21 g|._r. Agob.

n¥ÏdrdaM§ nmUr åhUOo _hmgmJamV

Agbob§ 96.5% nmUr A{YH$ ZÚm,

gamodao, {h_, ~\©$ Am{U ̂ yOb Ag§ gJi§

{_iyZ EH$m N>moQ>çmem 1,385 {H$._r.

ì`mgmÀ`m M|Sy>V _mdob. n¥ÏdrMm ì`mg

12,700 {H$._r. hm Ë`mÀ`m 9 nQ> Amho.

6.     amoJ doìhO åhUOo "Jw§S> bmQ>m'

Ia§M ApñVËdmV AmhoV.

eoH$S>mo dfmªnmgyZ X`m©dXu bmoH$m§À`m
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{S>ñH$ìhar `m {~«Q>re Zm¡Ho$Zo 29.1 _rQ>a

åhUOo 10 _Obr B_maVr BVŠ`m C§MrMr

bmQ> nm{hë`mMr Zm|X Ho$br Amho. Vr ~hþYm

gdm©{YH$ C§MrMr bmQ> Agmdr.

`m bmQ>m H$m Am{U H$em CËnÞ hmoVmV

Vo AOyZ H$mhr g_Obob§ Zmhr, nU gmJar

àdmh Ooìhm bmQ>m§À`m {déÕ {XeoZo AgVmV

Voìhm Aem Jw§S> bmQ>m A{YH$ à_mUmV

AmT>iVmV.

7. dmVmdaUmV Agboë`m

H$m~©ZÀ`m {ZXmZ 50 nQ> H$m~©Z gmJamV

AgVmo.

Ja_ nmÊ`mÀ`m VwbZoV W§S> nmÊ`mV

A{YH$ CO
2
 {daKiVmo, Ë`m_wio W§S>

Agbobo Y¥dr` àXoe gdm©{YH$ CO
2
 emofyZ

K oVmV. nU h o W §S >  nmUr O oìhm

{dfwdd¥ÎmmZOrH$À`m ^mJmV `oVo Voìhm

Ë`mVbm dm ỳ dmVmdaUmV naV OmVmo.

Am¡Úmo{JH$ H«$m§Vrnydu CO
2
 emofyZ KoU§

Am{U dmVmdaUmV naV gmoS>U§ `m {H«$`m§Mm

J{Verb g_Vmob hmoVm. Ë`mZ§Va I{ZO

VobmÀ`m ÁdbZm_wio CËnÞ hmoUmè`m CO
2

n¡H$s AYm© gmJam§Zr emofyZ KoVbm Agmdm

Am{U Cabobm AYm© dmVmdaUmV am{hbm

Agmdm Ag§ _mZb§ OmV§.

1 g_wÐ H$m~©ZS>m`Am°ŠgmB©S> emofyZ KoVmo Am{U nwÝhm dmVmdaUmV  gmoS>Vmo.
2 àH$meg§ûcofUmV H$m~©ZS>m`Am°ŠgmB©S> emofbm OmVmo  Va CÀN>dmgmdmQ>o ~mhoa  gmoS>bm OmVmo.
3 B§YZ ÁdbZ Am{U O§JbVmoS> H$m~©ZS>m`Am°ŠgmB©S>Mo à_mU dmT>dVmV.

21

3
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8. gmJar H$Mè`mMm àM§S> MÅ>m

åhUOo EH$ àH$maM§ "ßbmpñQ>H$ gyn'

Amho.

CÎma àem§V _hmgmJamV àM§S> Agm

H$Mè`mMm "MÅ>m' (patch) ApñVËdmV

Agë`mMm {ZîH$f© 1997 _Ü ò H$mT>bm

Jobm. MH«$mH$ma {\$aUmè`m Aem gmJar

àdmhmÀ`m _Ü`mda Vmo Amho. Ë`mZ§Va ho

AVr àM§S> à_mUmVbo ßbmpñQ>H$Mo "gyn'

àË òH$ _hmgmJamVM AmT>ibo Amho, X{jU

àem§V _hmgmJa, CÎma Am{U X{jU

AQ>bm§{Q>H$ Vg§M qhXr _hmgmJamVhr !

g_wÐmVgwÕm `m ßbmpñQ>H$ H$Mè`mMo

O¡{dH$ {dKQ>Z ìhm`bm \$ma \$ma df}

bmJVmV. bmQ>m§Mr {H«$`m Am{U gỳ ©àH$memMm

à^md `m§_wio ßbmpñQ>H$À`m dñVy§Mo N>moQ>o

N>moQ>o VwH$So> hmoVmV. Vo eodQ>r dmiyÀ`m

H$Umnojmhr bhmZ hmoB©n ª̀V Ago VwH$So> nS>V

OmVmV. Ë`m_wio Va§JUmè`m ßbmpñQ>H$ dñVy§M§

~oQ> Ag§ Amnë`mbm AmT>iV Zmhr Va

ñV§^mÀ`m AmH$mamM§ ßbmpñQ>H$ "gyn'

AmT>iyZ òV§.

ho gyú_ H$U ñn§Oà_mUo dmJVmV.

g§JUH$mVbo PCBs, DDT BË`mXr àXÿfH$

EH$Ì hmoVmV, _J Vo N>moQ>çm àmÊ`m§M§ ^ú`

hmoVmV, _moR> o _mgo _J Ë`m àmÊ`m§Zm

_Q>H$mdVmV Am{U `m AÞgmIirVyZ Vo

eodQ>r _mZdmÀ`m AÞmV àdoe H$aVmV.

H$mhr d¡{eîQ>çnyU© gyú_Ordm§À`m

Ë`mV dñË`m hmoVmV. `m gdmªMm gmJar

n`m©daUmda H$m` n[aUm_ hmoVmo Vo gm§JU§

AOyZ H$R>rU Amho.
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Vg§ nm{hb§ Va ßbmpñQ>H$Mm gd©Xÿa

Cn`moJ 1945 Z§VaM gwê$ Pmbm. Varhr

Ad¿`m 60-70 dfm©VM gmJam§À`m

n¥ð>^mJmnmgyZ Vimn ª̀V gJirH$So> gmJar

n`m©daUmV Vo gmnS>m`bm bmJb§ Amho.

9. AQ>bm§{Q>H$ _hmgmJa _moR>m

hmoVmo Amho Am{U àem§V _hmgmJa bhmZ

hmoV Mmbbm Amho.

\$º$ 2 H$moQ>r dfmªnydu AQ>bm§{Q>H$

_hmgmJa ApñVËdmVM ZìhVm. n¥ÏdrÀ`m

daÀ`m WamV Á`m ŷ-gm§aM{ZH$ hmbMmbr

hmoVmV, Ë`m§À`m à^mdm_wio CÎma Am{U

X{jU A_o[aH$m I§S > ` wam on Am{U

Am{\«$Ho$nmgyZ EH$m Xar_wio doJio Pmbo Am{U

Vmo ^yàXoe Xÿa OmVmOmVm eodQ>r {VWo

AQ>bm§{Q>H$ _hmgmJa ApñVËdmV Ambm.

A_o[aH$m Am{U ẁamon Am{\«$Ho$Mo AmH$ma

EH$_oH$mer MnIbnUo OwiVmV hr Jmoï>

Iyn nydunmgyZ {ZXe©Zmg Ambr hmoVr, nU

1960 _Ü`o (ßboQ> Q>oŠQ>m°{ZŠg) ^y-

gm§aM{ZH$ hmbMmbr hr g§H$ënZm gd©_mÝ`

hmoB©n ª̀V ho ñnï>rH$aU _mÝ` Pmb§ ZìhV§.

gÜ`m g_wÐ_Ü`mda Agboë`m ([aO)

H$Ê`mnmer gVV hmoUmè`m Ádmbm_wItÀ`m

à{H«$`o_wio g_wÐmVmimnmer ZdrZ O_rZ

V`ma hmoV Amho Am{U Ë`m_wio AQ>bm§{Q>H$

_hmgmJamMr é§Xr Xa dfu 5 go_rZo dmT>V
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Amho. Xþgè`m ~mOybm Agboë`m àem§V

_hmgmJamMr é§Xr dfm©bm 2 Vo 3 go_r Zo

H$_r hmoV Amho. naV `mbm H$maUhr "ßboQ>

Q> oŠQ>m°{ZŠg' hoM Amho. H$maU àem§V

_hmgmJamMr ßboQ> eoOmaÀ`m 3 ßboQ²>gÀ`m

Imbr KwgVo Amho. n¥Ïdrda hmoUmè`m 90%

ŷH$ånm§M§ hoM H$maU Amho.

10. O{_ZrnmgyZ _hmgmJamVrb

bm§~Mr OmJm åhUOo nm°BªQ> Zo_mo

O{_ZrnmgyZ gdm©V Xÿa Agbobr

_hmgmJamVrb OmJm X{jU àem §V

_hmgmJamV Amho. {Vbm "nm°BªQ> Zo_mo' qH$dm

Xþb©̂  ñV§̂  Ago åhUVmV

Vr Zo_H$s Aer EH$ OmJm Zmhr.

AWm©VM {VWo O_rZ Zmhr. nU {VÀ`mnmgyZ

gdm©V Odi Agbobr O_rZ 2688 {H$._r.

A§Vamda Amho. Sy>`gr {nQ>H$[aAZ Ûrn

g_yhmVrb ~oQ> CÎmaoH$So>, _moQy> ZwB© ho

B©emÝ òH$So> Am{U A§Q>m{Q>©H$m_Yrb _hoa ~oQ>

X{jUoH$So>. Á ẁëg ìhZ©À`m H$ámZmMo Zo_mo

ho Zmd Ë`mbm XoÊ`mV Ambo Amho. JwJb da

hm Zo_mo Vwåhmbm gmnS>Vmò  H$m ~Km.

B§Q>aZoQ>dê$Z gm^ma

AZwdmX : A_coÝXÿ gmo_U
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_Yw_{jH$m nmcZ

coIH$ : _m`m Hw$~oa

gÜ`mÀ`m AmYw{ZH$ §̀Ì V§ÌmÀ`m H$mimV

amgm`{ZH$ IVo, amgm`{ZH$ Am¡fYo `m§À`m

dmnamZo H$mhr H$mi CËnmXZmMr ̂ aKmog dmT>

hmoVo. _mÌ AënH$mcrZM R>aVo. H$maU `m

gdmªÀ`m dmnamVyZ Amncr AÞXm O_rZM

hiyhiy {ZOud hmoD$Z OmVo. gOrd

dZñnVtÀ`m CËnmXZmgmR>r O_rZ hr gOrd

AgUo Amdí`H$ Amho. O{_ZrVrc

gyú_Ord, OrdmUy (micro), Jm§Sw>im§gmaIo

gOrd, BVahr Y[aÌr{Zdmgr Ord `m§À`m

O{_ZrVrc dmñVì`mcm A^` {_imco

nm{hOo. amgm`{ZH$ Am¡fYo qH$dm IVo

BË`mXtnojm, {ZgJm©er _¡Ìr amIyZ O{_ZrMm

H$g dmT>{dUmar O¡{dH$ IVo, Am¡fYo `m§Mm

dmna dmT>cm nm{hOo.

_Yw_{jH$m nmcZmVyZ {ZgJm©cm Y¸$m

Z cmdVm, Ë`mMm Vmoc amIyZ, ^aKmog

\$m`Xm {_iVmo. na§Vw amoJ {H$S>tMm à{V~§Y

H$aVmZm Or amgm`{ZH$ Am¡fY \$dmaUr Ho$cr

OmVo, Ë`m_wio _Y_mem, ŵ§Jo, \w$cnmIao

BË`mXr Cn`wº$ H$sQ>H$hr _maco OmVmV.

`mMmM n[aUm_ namJUmda hmoD$Z CËnmXZ
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KQ>m`cm cmJVo. ho åhUOo AmnUM Amnë`m

nm`mda Ym|S>m _mê$Z KoÊ`mgmaIo Amho.

_Yw_{jH$m nmcZ (Bee keeping)

hm ì`dgm` eoVr CËnmXZ dmT>{dUmam VgoM

eoVrcm nyaH$ ì`dgm` åhUyZhr CÎm_ Amho.

_Y_mem namJr^dZ (åhUOo EH$m

\w$cmVrc namJH$U Ë`mM OmVrÀ`m Xþgè`m

\w$cmÀ`m Hw$jrda nmS>Uo) KS>dyZ AmUVmV.

`mV Ë`m§Mr Z¡g{J©H$ àd¥Îmrhr \$ma _moR>r

\$m`ÚmMr R>aVo. _Y_mem EH$mM àH$maÀ`m

\w$cm§da ~amM doi OmV amhVmV. EH$Xm

EH$ àH$maMo Z§Va Xþgè`m àH$maMo _J {Vgè`m

Ago H$aV ZmhrV, Ë`m_wio EH$mM OmVrMo

namJH$U Ë`mM OmVrÀ`m Xþgè`m \w$cmÀ`m

Hw$jrda nSy>Z namJU {Z{üV KSy>Z òVo,

Ë`m_wio eoVr CËnmXZ dmT>VoM, {edm`

Ë`mÀ`mnmgyZ _Y, _oU, am°`c Oocr,

_Y_merÀ`m S>§ImV Agcoco {df Aer

BVahr AZoH$ Cn ẁº$ Am{U AWm}ËnmXH$

CËnmXZo {_iVmV.

ImÚmgmR>r _Y_mer hr dZñnVtÀ`m

\w$cmoè`mda Adc§~yZ AgVo. Ë`m ~Xë`mV

Vr dZñnVt_Ü ò namJU KS>dyZ AmUVo.

~hþ_moc _Y {Z_m©U H$aVo. _Y_mem Am{U

dZñnVtMo nañna nyaH$ H$m ©̀ gVV MmcyM

AgVo. _Y_mí`m§À`m Z¡g{J©H$ ahmUrMm

{dMma H$ê$Z, Ë`mgmR>r _mohmoimÀ`m Z¡g{J©H$

aMZoZwgma V`ma Ho$coë`m AmYw{ZH$ noQ>çm§Mm

Cn`moJ _mUgmcm H$aVm òVmo. _Y_mem§Zm

AÞ nwadR>m H$aÊ`mgmR>r ^anya à_mUmV

\w$cmoam AgUmè`m dZñnVr _mohmoimÀ`m

Amgnmg AgUo Amdí`H$ Amho.

Á`m {R>H$mUr Z¡g{J©H$ VèhoZo dmT>cocr

nmoir AmT>iVmV Ë`mÀ`m OdinmgMo joÌ

O§Jc dmT>rgmR>r Cn ẁº$ AgVo.

_hmË_m Jm§YtZm _Yw_{jH$m nmcZm

~Ôc {deof AmñWm hmoVr. Ë`m§À`m _Vo ̀ mVyZ

amï´>mMr g§nÎmr Va dmT>ocM nU Amamo½`Xm`r

_YmMmhr nwadR>m hmoV amhrc Am{U Ë`mMm

{ZË` AmhmamV g_mdoe hmoB©c. Jm§Yr

{dMmamVyZM ImXr J«m_moÚmoJ Am`moJmMr

ñWmnZm Pmcr. `m Am`moJm_m\©$V lr. Eg.

Ho$. H$„mnya Am{U Ë`mZ§Va lr. gr. J§.

e|S> o `m§À`m {Z`moOZnyd©H$ à`ËZm§VyZ

_Y_memnmcZ ì`dgm` A{Ic ^maVr`

ñVamda g§K{Q>V Pmcm Amho.

naXoemV hm ì`dgm` IynM {dH${gV

Pmcm Amho. eoVrÀ`m h§Jm_mV {VH$S>o

_Y_mí`m§À`m noQ>çm R>amdrH$ H$mimgmR>r

^mS>çmZo {_iVmV. Ë`mM à_mUo H$mhr cmoH$

amUr _merMo OZZ (Breeding) H$m_H$ar,

Za _mem §M o OZZ H$ê$Z {dH$VmV.

Amnë`mH$S>ohr {ejU KoD$Z ̀ wdH$ ̀ m joÌmV

CVê$ eH$Vrc.

coIH$ : _m`m Hw$~oa, {Zd¥Îm ì`m»`mVr,
Eg.EZ.S>r.Q>r. J¥h {dkmZ _hm{dÚmc`,
mayakuber@yahoo.com
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ßc°pñQ>H$ ImUmar
~waer
coIH$ : {dZ` a. a.

gmo_dma, 27 lmdU eHo$ 1936 (18 Am°JñQ> 2014) `m {Xder ~waerÀ`m

_XVrZo ßb°pñQ>H$Mo {dKQ>Z ̀ m {df`mda g{MZ gmIiH$a ̀ m§Mo EH$ ì`m»`mZ

{Q>iH$ ñ_maH$ _§{Xa, nwUo òWo Pmbo. g{MZ gmIiH$a Xmnmobr A~©Z ~±H$

gm`Ýg H$m°boO, Xmnmobr, {Oëhm aËZm{Jar ̀ oWo dZñn{Vemó {df` {eH$dVmV.

g_wÐr e¡dmb, \$m`H$moOoZo{gg ̀ m {df`m§da Ë`m§Mo à ŵËd Amho. _hm{dÚmb`mÀ`m

amḯ>r` godm ̀ moOZoÀ`m _mÜ`_mVyZ Ho$boë`m H$m_m~Ôb Ë`m§Mm _w§~B© {dÚmnrR>mZo

Jm¡ad Ho$bm Amho. Xmnmobr òWrb g_wÐ{H$Zmam ßb°pñQ>H$_wº$ amhmdm `mgmR>r

g{MZ gmIiH$a Amnë`m {dÚmÏ`mªZm àmoËgmhZ XoVmVM, Ë`mM~amo~a

{H$Zmè`mdaMo a{hdmgr Am{U ì`mdgm{`H$ `m§Zmhr gh^mJmÀ`m àoaUm XoVmV.

g{MZ gmIiH$a `m§À`m ì`m»`mZmMm gmam§e.

gÜ`m ßb°pñQ>H$Mo ẁJ Amho. gJirH$So>

ßb°pñQ>H$Mr MbVr Amho. AmnU dmnaVmo

Ë`mn¡H$s Odi Odi ZìdX Q>¸o$ dñVy

ßb ° pñQ >H $À`m ~Zboë`m AgVmV.

ßb°pñQ>H$_wio Amnbr ~mOmahmQ> H$aÊ`mMr,

IaoXr H$aÊ`mMr g§ñH¥$Vr ~Xbbr Amho.

~mOmamV OmVmZm nydu gm_mZ AmUÊ`mgmR>r

H$mnS>r, VmJmÀ`m qH$dm VmS>nÌrÀ`m {neì`m

KoD$Z OmÊ`mMr nÕV hm oVr. AmVm

XþH$mZXmamH$Sy>Z ßb°pñQ>H$Mr {nedr {_iU§

Amnë`mbm h¸$mM§ dmQ>m`bm bmJb§ Amho.

{edm` Vr {nedr EH$XmM dmnam`Mr Amho

Aer g_OyV H$ê$Z KoD$Z AmnU Vr H°$ar

~°J H$Mè`mV \o$Hy$Z XoVmo. Ë`m~amo~aM AmnU

Á`m {d{dY dñVy {dH$V KoVm o Ë`m

ßb°pñQ>H$À`m AmdaUmV Amboë`m AgVmV

Vr AmdaUohr AmnU \$mSy>Z H$mTy>Z \o$Hy$Z

XoVmo. Amnë`m ßb°pñQ>H$nmgyZ ~Zboë`m dñVy

Iam~ qH$dm {Zê$n`moJr Pmë`m H$s Ë`mhr

H$Mè`mV \o$Hy$Z XoVmo. C{H$aS>çmda qH$dm
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CKS>çmda nS>boë`m ßb°pñQ>H$À`m `m

H$Mè`mV MaUmè`m àmÊ`m§À`m nmoQ>mV hm

ßb°ñQ>rH$Mm H$Mam OmVmo. Vmo Ë`m§À`m nmoQ>mV

gmR>V OmVmo. ßb°pñQ>H$ nMy eH$V Zmhr. Vo

àmUm§À`m nmoQ>mV VgoM amhmVo. Ë`m_wio àmUr

AmOmar nS>VmV. H$YrH$Yr àmÊ`m§À`m

Ordmdahr ~oVVo. Aem àH$mao ßb°pñQ>H$

nmoQ>mV AS>Hy$Z nS>ë`m_wio _aUmè`m àmÊ`m§Mr

Q> o̧$dmar Mma Q> o̧$ BVH$s Amho.

ßb°pñQ>H$ åhUOo "BpÀN>V AmH$ma XoVm

òÊ`mOmoJm' nXmW©. Amnë`m dmnamV {d{dY

àH$maMr ßb°pñQ>Ho$ `oVmV. ßb°pñQ>H$

amgm`{ZH$ ÑîQ>çm nm°{b_a qH$dm ~hþdm[aHo$

AgVmV. nm°{b{WZ qH$dm nm°{bB{W{bZ,

nm°{bñQ>m`[aZ, nm°{bBñQ>a, nm°{bàm°{n{bZ

BË`mXr àH$ma Amh oV. B{W{bZ `m

agm`ZmÀ`m AZoH$ aoUy§Mr gmIiOmoS> hmoD$Z

nm°{bB{W{bZ V`ma hmoVo Va ñQ>m`[aZ `m

agm`ZmÀ`m AZoH$ aoUy§Mr gmIiOmoS> hmoD$Z

nm°{bñQ>m`[aZ V`ma hmoVo.

hr OmoS>Ur H$Yr gai gai bm§~V

OmVo Va H$Yr {Vbm N>moQ>o \$mQ>ohr \w$Q>VmV.

aoUy§À`m nmVirda hmoUmè`m `m OmoS>Ê`m§_wio

ßb°pñQ>H$Mo YmJo {ZKy eH$VmV. `m Ym½`m§Zm

nri XoD$Z Ë`mMo ~m[aH$ Am{U bdMrH$

gyV H$mT>Vm òVo. A{Ve` Vb_, hbHo$

Am{U {Q>H$mdy H$mnS> {dUVm ̀ oVo. ßb°pñQ>H$Mm

nmVi Wa ~Zy eH$Vmo Ë`m_wio Ë`mMo nmVi

Am{U {MdQ> Ago Wa ~ZdyZ Ë`mnmgyZ AZoH$

dñVy, {neì`m, AmdaUo ~ZdVm `oVmV.

VgoM ßb°pñQ>H$Mo OmS> R>moH$iohr H$aVm

òVmV. Vo {dVidyZ gmÀ`mV KmbyZ hdm

Vmo AmH$ma XoV Ajae: hOmamo àH$maMr

CËnmXZo KS>dVm òVmV.

ßb°pñQ>H$Mr BVa nXmWmªer amgm`{ZH$

{H«$`m \$maer hmoV Zmhr VgoM ßb°pñQ>H$ ho

H$moÊ`m OrdmMo ImÚhr Zmhr. Ë`m_wio Vo

ZmgV Zmhr H$s Hw$OV Zmhr. {edm` ßb°pñQ>H$

~Zdm`bm IM©hr H$_r òVmo. Ago ñdñV,

hbHo$, VmH$Xda, CXmgrZ Am{U {Q>H$mdy

ßb°pñQ>H$ AZoH$ àH$maÀ`m OrdZmon`moJr

CËnmXZm§_Ü ò dmnabo OmVo ̀ mV H$mhr Zdb

Zmhr.
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_w§~B©_Ü ò 26 Owb¡bm Amboë`m àb`mV

ŵ̀ mar JQ>mamV AS>H$boë`m ßb°pñQ>H$À`m

H$Mè`mMm dmQ>m _moR>m hmoVm. Ë`m_wio nmUr

Vw§~yZ am{hbo, nmÊ`mMm {ZMam hmoÊ`mMo _mJ©

Iw§Q>bo hmoVo. ßb°pñQ>H$ ÁdbZerb Amho. Vo

OiVmZm Ë`mVyZ {dfmar agm`Zo ~mhoa

nS>VmV; KmVH$ AgUmao ZÌ, J§YH$ `m§Mo

Am°ŠgmB©S> ~mhoa nS>VmVM, nU Ë`m§À`m

~amo~aM Ë`m§À`mhr nojm KmVH$ AgUmao

S>m`m°pŠPZ, W°boQ> Ago {dfmar dm ỳ V`ma

hmoVmV.

ßb°pñQ>H$À`m {Z{_©Vr_Ü`o VgoM

Ë`mÀ`mnmgyZ dñVy ~ZdÊ`mÀ`m CÚmoJmV

H$m_ H$aUmè`m H$m_Jmam§Mm g§nH©$ gVV

ßb°pñQ>H$À`m dm\$m§er VgoM ÐmdUmer

Amë`m_wio Ë`m§Zm \w$ß\w$go, öX`, _|Xÿ,

nMZg§ñWm `m§À`m AZoH$ {dH$mam§Zm,

H$H©$amoJm§Zm gm_moao Omdo bmJVo.

ßb°pñQ>H$Mo JwU Am{U Xmof XmoÝhr

{dMmamV KoVm Ë`mÀ`m dmnamMm \$m`Xm hmoB©b

nU Ë`mÀ`m Xmofm§Mm Ìmg H$_r H$gm H$aVm

òB©b ̀ m~m~V H$mhr Cnm` gwMdbo OmVmV.

1. ßb°pñQ>H$Mm dmna H$_r H$aUo,

{Q>H$mD$nUm hm ßb°pñQ>H$Mm JwU Amho.

Ë`m_wio ßb°pñQ>H$ hOma df}gwÕm OgoÀ`m

Vgo Amho {VWo amhÿ eH$Vo. Vo Zï> hmoV Zmhr.

Ë`mVyZ nmUr Amanma OmD$ eH$V Zmhr.

Ë`m_wio O{_Zrda nS>boë`m ßb°pñQ>H$À`m

VwH$S>çmÀ`m Imbr nmUr OmD$ eH$V Zmhr

{VWbr Ordg¥ï>r nmÊ`mA^mdr dmim`bm

bmJVo. Ë`m Ordm§Zm Amdí`H$ àmUdm ỳhr

ßb°pñQ>H$À`m Amanma OmD$ eH$V Zmhr,

Ë`m_wio ßb°pñQ>H$Zo PmH$bobr O_rZ {ZOud

hmoVo. ßb°pñQ>H$ nmÊ`mV {daKiV Zmhr Am{U

Vo hbHo$ AgVo Ë`m_wio Ë`mMm Wa

ObgmR>çmda gmMyZ Obg¥ï>rbmhr Ë`mMm

AS>Wim hmoVmo. ObMam§Mo OrdZmdahr

ßb°pñQ>H$_wio AS>Wio {Z_m©U hmoVmV.

gm§S>nmÊ`mV nS>boë`m ßb°pñQ>H$_wio Ë`mV

H$mhr KmU AS>Hy$Z nS>Vo, dmT>Vo, Ë`mV

gyú_ OrdO§Vy dmT>VmV, S>mg, {H$So> dmT>VmV.

Ë`mVyZ XþJªYr ngaVo, amoJ ngaVmV,

AZmamo½`mÀ`m g_ñ`m {Z_m©U hmoVmV.

JQ>mar_Ü ò AS>H$bobo ßb°pñQ>H$ H$mT>Uo hr

EH$ _moR>r g_ñ`m hmoD$Z ~gbr Amho.
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2. H$mJX, H$mnS>, H$mM, dmI `m

Z¡g{J©H$ nXmWmªÀ`m dmnambm àmYmÝ` XoUo.

3. ßb°pñQ>H$Mo {dKQ>Z H$aÊ`mMo _mJ©

emoYUo.

H$moUË`mhr g|{Ð` nXmWm©Mo {dKQ>Z

hmoD$ eH$Vo. {d{dY àH$maMo gyú_Ord

Ë`mgmR>r {ZgJm©V H$m ©̀aV AgVmV. Ë`m§Mm

dmna H$ê$Z Am{U ßb°pñQ>H$À`m amgm`{ZH$

g§aMZoV H$mhr ~Xb H$ê$Z O¡d{dKQ>Z hmoD$

eH$Umao ßb°pñQ>H$ ~ZdÊ`mMo à`ËZ H$mhr

à_mUmV `eñdr hmoV AmhoV. AmOH$mb

Amobm H$Mam gmR>dÊ`mgmR>r {haì`m a§JmÀ`m

O¡d{dKQ>Zerb ßb°pñQ>H$À`m W¡ë`m

dmnaë`m OmVmV. Ë`m§Mo {dKQ>Z hmoÊ`mgmR>r

gyú_Ord åhUOo ~°ŠQ>o[a`m dmnabo OmVmV.

~°ŠQ>o[a`m§Mm dmna H$aUo ho EH$ OmoI_rMo

H$m_ Amho Ë`m_wio Ë`m§Mm dmna H$miOrnyd©H$

Am{U VÁkm§À`m CnpñWVrV H$aUo Amdí`H$

AgVo. Ë`m _mZmZo ~waerMm dmna H$aUo

H$_r OmoI_rMo Amho. ßb°pñQ>H$darb

~waerMr à{H«$`m Amåb _mÜ`_mV hmoVo Va

~°ŠQ>o[a`mMr à{H«$`m Amåbmar _mÜ`_mV hmoVo.

Xmnm obrÀ`m g_wÐ {H$Zmè`m §Mr

ñdÀN>Vm H$aVmZm g{MZ gmIiH$a `m§Zm

hm {dMma gwMbm.

_J Ë`m§Zr - {H$Zmè`mda dmiyV

PmH$bo Jobobo ßb°pñQ>H$Mo OwZo nmZo VwH$So>

Vnmgm`bm gwédmV Ho$br. ~maH$mB©Zo

nm{hë`mda Ë`m §Zm AmT>ibo H$s -

ßb°pñQ>H$À`m {neì`m§da N>mnbobm _OHy$a

{PObobm {XgVmo, VgoM ßb°pñQ>H$À`m

n¥ð>^mJmdahr H$mhr n[aUm_ Pmbobm

AmT>iVmo. _J Ë`m§Zr doJdoJù`m ßb°pñQ>H$Mo

VwH$So> IÈo> H$ê$Z gmYmaUnUo AÜ`m© \y$Q>

dmiyÀ`m WamImbr R>odbo. Vmo ^mJ Amobm

Zmhr Va X_Q> amhrb, ̀ mMr H$miOr KoVbr.
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ghm _{hZo Pmë`mda IS²>S>çmVbo ßb°pñQ>H$Mo

VwH$So> ~mhoa H$mTy>Z Ë`mda H$moUH$moUË`m

àH$maÀ`m ~waí`m CJdë`m AmhoV `mMr

nmhUr Ho$br. Ë`mV Ë`m§Zm EH§$Xa 70

àH$maÀ`m ~waem CJdboë`m AmT>ië`m.

Ë`m§n¡H$s 10 ~waí`m à^mdrnUo dmT>boë`m

AmT>ië`m. Ë`mVë`m {dd{jV VrZ ~waí`m

{ZdSy>Z Ë`mÀ`mda à`moJ H$am`bm gwédmV

Ho$br. ~waerÀ`m ̀ mo½` dmT>rgmR>r nmoQ>°{e`_

\$m°ñ\o$Q>, nmoQ>°{e`_ _oQ>m \$m°ñ\o$Q>, gmoS>r`_

ŠbmoamB©S>, H°$pëe`_ ŠbmoamB©S>, A_mo{Z`_

gë\o$Q>, _°¾o{e`_ gë\o$Q>, H$m°na gë\o$Q>,

qPH$ gë\o$Q>, _°¾o{e`_ gë\o$Q>, \o$ag gë\o$Q>

Am{U H$~m©Mm òmoV `m§Mo EH$g§K {_lU

dmnê$Z ~waer dmT>dm`Mm à`ËZ Ho$bm.

nmdmda ̀ oUmar ~waer VgoM gwŠ`m Imo~è`mda

{XgUmar {ndiga ~waer `m XmoÝhr ~waem

ßb°pñQ>H$Mo {dKQ>Z H$am`bm `mo½` AmhoV

Ago Ë`m§Zm AmT>ibo. àË`oH$ Ordmbm

OJÊ`mgmR>r `m Zm Ë`m ñdê$nmV H$~©

bmJVmoM. `m ~waem ßb°pñQ>H$_Yrb H$~©

H$mTy>Z KoD$ eH$VmV. gmYmaUnUo Ord

H$~m©gmR>r {nð>_` nXmWmªMm dmna H$aVmV.

{nð>_` nXmWm©Vrb H$~© H$m~m}hm`S´o >Q>

ñdê$nmV AgVmo. H$m~m}hm`Só>Q> _YyZ H$~©

H$mTy>Z KoUo CËH«$m§VrÀ`m dmQ>MmbrV Ordm§Zm

eŠ` Pmbo Amho. ßb°pñQ>H$_Yrb H$~©

{nð>_` ñdê$nmV ZgVmo Va hm`S´>moH$m~©Z

ñdê$nmV AgVmo. hm`S´>moH$m~©Z_YyZ H$~©

H$mTy>Z KoD$ eH$Umao Ord ßb°pñQ>H$Mo {dKQ>Z

H$ê$ eH$Vrb. ßb°pñQ>H$_Ü`o AgUmè`m

a oUy §À`m gmIiOmoS>m §_Ü`o Agboë`m

hm`S´>moH$m~©Z_Yrb EH$ H$~© H$mT>Uo åhUOo

nmR>rÀ`m H$Ê`mVyZ EH$ _UH$m H$mT>Ê`mgmaIo

Amho. Vmo {ZKmbm H$s gmIir pIipIir

hmoD$ eH$Vo. eoOmaMo CKSo> nS>bobo H$~m©Mo

AUy _J ghOVoZo H$mT>bo OmD$ eH$VmV

Am{U hiyhiy {dKQ>ZmMr à{H«$`m doJmZo KSy>

eH$Vo. nmMmoù`mMr _mVr hmoUo `mgmaIr

hr à{H«$`mhr KSy> eH$Vo.

{dKQ>ZmMr à{H«$`m gwê$ Pmbr Amho

H$m Zmhr VgoM Vr H$moUË`m nmVirn ª̀V

Pmbr Amho ho VnmgVm òVo.

1. dOZmV KQ> hmoUo : {dKQ>ZmMr à{H«$`m

gwê$ Pmë`mda ßb°pñQ>H$_Yrb H$~©

~ w aerH$S y >Z dmnabm J oë`mZ o

ßb°pñQ>H$À`m dOZmV KQ> hmoB©b. KQ>

hmoÊ`mMo à_mU _moOë`mg {dKQ>ZmMm

Xa _moOVm òB©b.

2. H$~©dm ỳMo à_mU _moOUo : {dKQ>ZmÀ`m

à{H«$ òV H$~m©Mo ÁdbZ hmoD$Z H$~©

dm ỳ, H$m~©ZS>m`Am°ŠgmB©S> dm ỳ Am{U

D$Om© V`ma hmoVmV. ~waer D$Om©

ñdV:gmR >r dmnê$Z H$~ © dm` y

dmVmdaUmV gmoS y >Z XoV o. ~mhoa

nS>Umè`m H$~© dm ỳMo à_mU _moOyZ

{dKQ>ZmMo _mnZ H$aVm òB©b.

3. Adaº$ dU©nQ>mMm Aä`mg : Adaº$
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(BÝ\«$maoS>) àH$memV AgUmè`m bhar

nXmWm©da Q>mH$ë`mda ~mhoa nS>Umè`m

àH$me bhatÀ`m dU©nQ>mMm Aä`mg

H$ê$Z, dñVyÀ`m aMZoMm Aä`mg

H$ê$Z H$moUVo \$aH$ nS>bobo AmhoV ho

VnmgVm `oVo. nXmWm©V AgUmè`m

aoUy§À`m ~§YZm§Zm {d{eï> bharM

CÔr{nV H$aVmV. CÔrnZm_wio Ë`m

{d{eï> bhatÀ`m à_mUmV \$aH$ nS>Vmo

Vmo dU©nQ>bmV {XgyZ òVmo, Ë`mdê$Z

ßb°pñQ>H$Mo {dKQ>Z hmoVmZm H$moUË`m

nm`arda H$moUVo nXmW© {Z_m©U hmoVmV

ho Z¸$s H$aVm ̀ oB©b Am{U {dKQ>ZmÀ`m

nmVirMr MmMnUr H$aUo eŠ` hmoB©b.

Adaº$ dU©nQ> gmYmaUnUo 900 Vo

1300 Z°Zmo_rQ>a ̀ m Xaå`mZ Ambobm

{XgVmo. ßb°pñQ>H$ nXmWm©Mr aMZm ~XbVo

Ë`mà_mUo H$_rA{YH$ Z°Zmo_rQ>aÀ`m

bhatda n[aUm_ {XgyZ òVmo.

4. nXmWm©da CîUVoZo hmoUmè`m ~XbmMo

{dûcofU W_m}J«°pìh_oQ´>r : _moOŠ`m

à_mUmV nXmW© KoD$Z Vmo Vmndë`mda

Ë`mÀ`m dñVw_mZmV hmoUmam ~Xb `m

narjUmV _m oOVmV. Ë`mdê$Z

nXmWm©À`m amgm`{ZH$ ñdê$nmMo

AZw_mZ H$mT>Vm òVo. ßb°pñQ>H$À`m

{dKQ>Z à{H«$ òVhr hr {dûcofU nÕV

Cn`moJr nSy> eH$Vo.

5. nXmWm©bm Q>ßß`mQ>ßß`mZo CîUVm

{Xë`mZo hmoUmè`m ~XbmMo {dûcofU
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{S>\$apÝe`b W_©b A°Z°{b{gg :

_moOŠ`m à_mUmV nXmW© KoD$Z Vmo

Q>ßß`mQ>ßß`mZo Vmndë`mda Ë`mÀ`m

dñVw_mZmV Xa Q>ßß`mbm hmoUmam ~Xb

`m narjUmV _moOVmV, Ë`mdê$Z

nXmWm©À`m amgm`{ZH$ ñdê$nmMo

AZw_mZ H$mT>Vm òVo. ßb°pñQ>H$À`m

{dKQ>Z à{H«$ òVhr hr {dûcofU nÕV

Cn`moJr nSy> eH$Vo.

6. BboŠQ́>m°Z gyú_Xeu à{V_m ̀ m nÕVrV

BboŠQ´>m°ZMm PmoV gmoÝ`mÀ`m H$Um§Mm

nmViga _wbm_m {Xboë`m nXmWm©da

gmoS>VmV. nXmWm©dê$Z `m H$Um§Mo

namdV©Z hmoVo. Ë`mMr à{V_m KoVbr

OmVo. à{V_oV nXmWm©Mr ~arM gyú_

A§Jo {XgyZ `oVmV. ßb°pñQ>H$n¡H$s

nm°{b{dZmBb ŠbmoamB©S>À`m H$Um§Mm

coIH$ : {dZ` a. a.
{Zd¥Îm àmÜ`mnH$, _amR>r {dkmZ n[afXoMo
nXm{YH$mar, gm_m{OH$ H$m`©H$Vm©.

AmH$ma gw_mao 1000 Z°Zmo_rQ>a BVH$m

AgVmo Vmo ~waerÀ`m à{H«$ ò_wio 50

Z°Zmo_rQ>a BVH$m bhmZ Pmbobm

AmT>ibm.

Aem àH$mao Amnë`m g§emoYZmVyZ EH$

Zdr {Xem àm. g{MZ gmIiH$a `m§Zr

XmIdyZ {Xbr Amho. nwT>rb g§emoYZ

H$aÊ`mgmR>r Ë`m§Zr EH$m ~waerÀ`m {H«$ òÀ`m

EH$ñdmgmR>r noQ>§Q>gmR>r Zm|X Ho$br Amho.

Ë`mgmR>r Ë`m§Zm gÎma hOma én ò IM© Ambm.

ßb°pñQ>H$À`m CËnmXH$m§Zm Amnbo ßb°pñQ>H$

A{dZmer Agë`mMr ImÌr dmQ>V Agë`mZo

Vo `m g§emoYZmgmR>r H$moUË`mhr àH$maMr

_XV H$am`bm CËgwH$ ZmhrV.
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nwT>rc dfu (gZ 2015 _Ü`o) Aë~Q>©

AmB©ÝñQ>mB©ZÀ`m JwéËdmÀ`m {gÕm§VmMr

eVmãXr Amho. Ë`m_wio AZoH$ g§emoYH$

_hm{dÚmc`rZ {dÚmÏ`mªgmR>r H$m`©H«$_

Am`mo{OV H$aUma AmhoV. nU _mÂ`m _Vo

Xhmdr-~mamdrÀ`m {dÚmÏ`mªgmR>r gwÕm Ago

H$m ©̀H«$_ ìhmdoV H$maU - \«±$H$ {dëH$PoH$

`m AmVmÀ`m AmKmS>rÀ`m emókmcmgwÕm

emcò  OrdZmV Ý ẁQ>ZMo JVr {df`H$ {Z`_

{eH$Uo AË §̀V AdKS> dmQ>co hmoVo. Ë`mda

_r e¡j{UH$ g§X ©̂ A§H$ 88, OyZ-Owc¡

2014 _Ü ò g{dñVa {c{hco Amho. {deofV…

JwUm{Y{ð>V àM{cV narjm d JwU{da{hV

àýmdcr ̀ m_Ü ò _wcm§Zr {Xcoë`m CÎmam§_Ü ò

O_rZ Añ_mZmMm \$aH$ nS>Vmo Ago

{ejUjoÌmVrc g§emoYH$m§Zm {XgyZ Amco

Amho. ̀ mda {ejUH$Ë`mªZr J§̂ ranUo {dMma

H$am`cm nm{hO o AÝ`Wm {dÚmWu

^m¡{VH$mVrc _yc ŷV g§emoYZmH$S>o diUma

ZmhrV. Aem àH$maMm {damoYm^mg OmJ{VH$

ñdê$nmMm Amho, ho `oWo cjmV KoUo

Amdí`H$ Amho. Aem àýmdctMm Aä`mg

H$aVmZm Ago {XgyZ Amco Amho H$s

{dÚmÏ`mªZr {Xcocr CÎmao hr Ý ẁQ>ZÀ`m Zìho

Va Ho$ncaÀ`m {gÕm§VmZwgma AgVmV. åhUyZ

`m coImÛmao Ho$ncaÀ`m Cno{jV H$m`m©da

àH$me Q>mH$Ê`mMm à`ËZ H$arV Amho.

Ho$ncaMr H$maU{__m§gm

Ho$ncaÀ`m _Vo àË òH$ J«hmÀ`m _mJo EH$

AÑí` XodXÿV (Angel) AgVmo d Vmo Amnco

n§I \$S>H$m{dV AgVmo. Ë`m_wio J«h Ë`mÀ`m

H$joda nwT>o nwT>o T>H$ccm OmVmo. àm. [aMS>©

\o$Z_mZ ̀ m§Zr Ë`m§À`m ̂ m¡{VH$mdarc gwà{gÕ

nwñVH$mV darc dU©Z {Xco Amho. na§Vw, BVa

nwñVH$m§_Ü ò _mÌ Ago dU©Z AmT>iV Zmhr.

Z§VaÀ`m H$mimV Ý ẁQ>ZZo Ho$ncaÀ`m {Vgè`m

{Z`_mcm Amnë`m JVrÀ`m {Z`_m§dê$Z

OmñV Mm§Jcr g¡Õm§{VH$ ~¡R>H$ {Xcr d

Ho$ncaMo J«h «̂_UmMo H$maU AmnmoAmn _mJo

nS>co.

nU JVremómÀ`m {ejUmVrc

g§emoYZmVyZ _mJrc nÞmg dfmªV EH$

OmJ{VH$ g_ñ`m {Xgcr Amho. {dÚmWu

J«hmMo «̂_U

Ho$ncaMo Cno{jV H$m ©̀
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{Xcrn {d. gmR>o, {Zd¥Îm {dkmZ AÜ`mnH$,
_mo. 9422321669

B©_oc : dvsathe@gmail.com

JwUmYm[aV narjm§_Ü ò Ý ẁQ>Zà_mUo CÎmao XoVmV

nU JwU{dahrV àýmdct_Ü ò Ho$ncagmaIr

CÎmao XoVmV. Aer {damoYm^mgr CÎmao {dÚmWu

H$m XoVmV? `m àýmda _Z H|${ÐV Ho$ë`mda

_cm gÜ`mÀ`m AÜ`mnZmÀ`m nÕVr_Ü ò

H$mhr Vm{H©$H$ ÌwQ>r AmT>ië`m, Ë`m Aem :

Ho$ncaMo {ddoMZ Ý ẁQ>Znojm nyU©nUo

{^Þ Agco Var Vo ~cm_wio hmoUmè`m

{dñWmnZmÀ`m H$m`m©er Vm{H©$H$ ÑîQ>çm

nyU©nUo gwg§JV Amho. Ooìhm ~c d {dñWmnZ

{^Þ {XeoZo AgVmV Voìhm ~cmMo sine d

cosine Ago XmoZ ^mJ H$aVmV. Ë`mVrc

cosine ^mJ _wÔm_ {dñWmnZmÀ`m {XeoZo

KoVmV d åhUyZ H$m`m©Mo g_rH$aU V`ma

hmoVo – W = FScosØ. åhUOo Ho$ncaZo

j{UH$ {dñWmnZmÀ`m {XeoZo XmI{dcoco ~c

ho H$m`m©À`m Vm{H©$H$ ~¡R>H$ser nyU© gwg§JV

Amho. Ë`m_wio, Ho$di {dÚmÏ`mªMo CÎma

Ý ẁQ>Zà_mUo Zmhr åhUyZ Ë`m§Zm Xmof XoUo

MwH$sMo R>aoc. CcQ> Ë`m§Mo CÎma Ho$ncaà_mUo

H$m Amho? `mMm Jm§̂ r`m©Zo {dMma H$am`cm

hdm. ZmhrVa {dÚmWu ^m¡{VH$mÀ`m _yc ŷV

g§emoYZmH$S>o diUma ZmhrV. Am{U ho gË`

g§emoYH$m§Zm gw_mao nÞmg df} OmUdV Amho.

åhUyZ nwT>rc dfm©À`m H$m ©̀H«$_mV ^m¡{VH$

emók d {ejUH$V} `m§Zr Ho$ncaÀ`m

Cno{jV H$m`m©da nwÝhm {dMma H$aUo Amdí`H$

Amho. `m _wÚmda _r nydu AãXþg gcm_,

_m{Q>©Z nc©, dmëQ>a H$moZ d H$mc© {d_Z `m

Zmo~oc {dOoË`m§er MMm© Ho$cr Amho. Ë`mVrc

dmëQ>a H$moZ `m§À`m{df`r Mma eãX gm§JVmo

H$maU \«±$H$ {dëH$PoH$ hm Ë`m§Mm cmS>H$m

{dÚmWu.

àm. dmëQ>a H$moZ d _r qgJmnyaÀ`m

EH$m n[afXoV ̂ oQ>cmo. \«±$H$cm Ý ỳQ>ZMo {Z`_

emioV {eH$Uo AË §̀V AdKS> dmQ>co, `m

{dYmZmda àm. H$moZ ̀ m§Mm {dœmgM ~goZm.

AWm©V ho hmoUma `mMr OmUrd _cm hmoVr.

åhUyZ _r \«±$H$À`m Physics Today _Yrc

{dYmZmMr Poam°Šg H$m°nr gmo~V Zocr hmoVr.

Vr dmMë`mda _mÌ 84 dfmªÀ`m àm. H$moZ

`m§Mm {dœmg ~gcm Am{U {MÌM nmcQ>co.

^maVmZo ZwH$VrM Amncr _§Ji _mohr_

`eñdr Ho$cr. `m KQ>Zo_wio AdH$me

{dkmZmH$S>o {dÚmÏ`mªMm H$c dmT>Ê`mg

Z¸$sM _XV hmoB©c. _mÌ, Ë`mgmR>r `m

{df`mÀ`m {ejUmVrc _yc ŷV ÌwQ>r doirM

Xÿa H$aUo Amdí`H$ Amho. {Okmgw dmMH$m§Zr

gwÕm Ho$ncaÀ`m Cno{jV H$m`m©g Ý`m`

{_idyZ XoÊ`mgmR>r d {dÚmÏ`m ªÀ`m

CÎmam§gmR>r {damoYm^mg H$_r H$aÊ`mgmR>r

Xhmdr-~mamdrÀ`m ñVamda à`ËZerc ahmdo.

`m H$m`m©V _mPo ghH$m ©̀ AgocM.
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H$mi Am{U AdH$me :

AmB©ÝñQ>mB©Z d nwT>o..

boIH$ : àm. A^` Aï>oH$a

àm. A^` Aï>oH$a `m§Zr {b{hboë`m "Space and Time : Einstein and

beyond" øm B§J«Or boImMm _amR>r AZwdmX

boIH$m{df`r WmoSo>go - A^` Aï>oH$a ho nopÝgëdo{Z`m amÁ` {dÚmnrR>m_Ü ò (noZ

ñQ>oQ>) 1994 gmbmnmgyZ {dÚmXmZ H$arV AmhoV. "X B~bu \°${_br'Mo AÜ`j AgyZ

"noZ ñQ>oQ> BpÝñQ>Q>çyQ> \$m°a J«°{dQ>oeZb {\${OŠg E°ÊS> {OAmo_oQ´>r' øm g§ñWoMo Vo

g§MmbH$ AmhoV. AmB©ÝñQ>mB©ZMm JwéËd dmX (Einstein's classical theory of

gravitation) d gmnojVmdmX øm {df`m§Vrb g§emoYZ, VgoM JwéËd-nw§OdmXmÀ`m

(Quantum theory of gravity) {Z{_©VrVrb Ë`m§À`m `moJXmZmgmR>r Vo ZmdmObo

Jobo AmhoV. nXmW©{dkmZ d ^y{_Vr øm_Yrb, {deofV: H¥$îU{ddam§g§X^m©Vrb

nañnag§~§Ym§Mo {dûcofU H$aÊ`m_Ü ò Ë`m§Mm qghmMm dmQ>m Amho. ZdrZ KQ>H$m§Mm

(variables) dmna H$ê$Z Ë`m§Zr gmnojVmdmXmMo nwZgy©ÌrH$aU (reformulation)

Ho$bo d AmVm hr gyÌo Ë`m§Mm ZmdmZo AmoiIbr OmVmV. JwéËd-nw§OdmXmÀ`m

OS>UKS>Ur_Ü ò VgoM àJVr_Ü ò øm gyÌm§Zr _moR>mM hmV^ma bmdbm Amho. ho g§emoYZ

H$mbmdH$memÀ`m aMZoMo EH$ doJio J{UVr ñnï>rH$aU H$aVo. øm ñnï>rH$aUmZwgma,

gyú_V_ A§Vam§À`m loUr_Ü ò (smallest scale) H$mbmdH$memMr (spacetime)

aMZm hr Ym½`m§à_mUo (polymer-like) AgVo. noZ ñQ>oQ> _Ü ò òÊ`mnydu Ë`m§Zr

{gamŠ ỳP {dÚmnrR> (Ý ỳ `m°H©$), \«$mÝg_Yrb n°[ag {dÚmnrR> d S>r Šboa_m±Q>-\o$a±S>

{dÚmnrR>, {eH$mJmo {dÚmnrR>, Am{U ẁZm`Q>oS> qH$JS>__Yrb Am°Šg\$S©> {dÚmnrR>

òWo {d{dY nXo ŷf{dbr hmoVr.
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AdH$me (ñdJ©) Am{U H$mi (CËnÎmr

pñWVr b`) øm~ÔbÀ`m H$ënZm§Zr AmOda

àË òH$ g§ñH¥$Vrbm AmH${f©V Ho$bo Amho.

bmAmo Ëgw Vo E°[añQ>m°Q>b Am{U Aem

AZoH$ {dMmad§Vm§Zr øm {df`mda g{dñVa

{bhÿZ R>odbo Amho. eVH$mZweVHo$ øm

g§H$ënZm§Mo gma Amnë`m OmUrdoMm EH$

^mJ ì`mnyZ Amho. hm ^mJ Amnë`m

OmUrdo_Ü ò AdH$me Am{U H$mimbm EH$

_yV© ñdê$n XoVmo. Ë`mVyZ AdH$me åhUOo

H$m`? H$mi åhUOo H$m`? øm§~ÔbÀ`m

H$ënZm Amnë`m _|Xÿ_Ü ò AmH$ma KoVmV.

AdH$me dm ñWi åhUOo Amnë`m^modVr,

Amnë`mbm bnoQy>Z Agbobr gbJ, {Ì{_V

nmoH$ir. H$mi åhUOo ^{dî`mH$So> gVV

dmhUmar Aer Jmoï>; {OÀ`mda ~mø ̂ m¡{VH$

eº$s¨Mr H$moUVrhr _mÌm MmbV Zmhr.

H$mimMr _mÌm _mÌ gJù`m§Zm bmJy nS>Vo.

ñWi Am{U H$mimMm {_iyZ EH$ a§J_§M

V`ma hmoVmo, Á`mda AÝ`moÝ`{H«$`m§Mo

(interactions) nQ> gVV CbJS>V

AgVmV. øm a§J_§Mmdarb nmÌo H$moU? Va

Amnë`m AmOy~mOybm {XgUmè`m Jmoï>r, J«h

Am{U Vmao, nXmW© Am{U D$Om©, Vwåhr Am{U

Amåhr !

øm Am{U Aem àH$maÀ`m

g§H$ënZm§Mm nJS>m {H$_mZ Jobr AS>rM hOma

df} g_mO_Zmda Amho. EH$moUrgmì`m

eVH$mÀ`m _Ü`mda J{UVVkm§Zm ho OmUdy

bmJbo H$s Vwåhr-Amåhr emioV {eH$bmo

Vr ` w pŠbS > r` ^ y {_Vr (Euclid's

geometry) hr AZoH$ ̂ ¡{_{VH$ eŠ`Vm§n¡H$s

Ho$di EH$ eŠ`Vm Amho. Vr {dœmbm

OerÀ`m Ver bmJy hmoV Zmhr. nwT>o 1854

_Ü`o ~Z©hmS©> ar_Z `m§Zr Aer eŠ`Vm

dV©dbr H$s, Amnë`m ̂ m¡{VH$ {dœmMo Aj

ho ̀ wpŠbS>r` ̂ y{_Vr~ahþHy$_ gai ZgmdoV,

Va {dœmVrb nXmWmªÀ`m AmH$f©Um_wio ho

Aj dH«$mH$ma Agbo nm{hOoV. hr eŠ`Vm

Oar Ë`mdoir dV©dbr Jobr, Var Vr {dH${gV

hmoÊ`mgmR>r nwT>o {H$_mZ gmR> dfmªMm H$mi

Omdm bmJbm.

1915 _Ü ò AmB©ZñQ>mB©ZZo _m§S>bobm

"gm_mÝ` gmnojVmdmX' (general theory

of relativity) (ømnwT>o gmnojVmdmX) hm

ømg §X^m ©V _hÎdmMm R >abm.

gmnojVmdmXmZwgma AdH$me Am{U H$mi

{_iyZ V`ma hmoUmao AI§S> H$mbmdH$me

(spacetime continuum) ho MVw{_©V

(four dimensional) Amho. øm AI§S>mMr

^m¡{_{VH$ aMZm hr dH«$mH$ma (curved)

gmnojVmdmX

hr d¡km{ZH$ joÌmVrb

EH$ _m¡ë`dmZ Am{U ~w{Õ_mZ

{Z{_©Vr _mZbr OmVo
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Amh o. EImÚm {R >H $ mUmMr dH « $Vm

(curvature) hr Ë`m {R>H$mUmÀ`m JwéËdmMr

Vrd«Vm (strength) Xe©{dVo. åhUOoM,

EImÚm {R>H$mUr H$mbmdH$memMr dH«$Vm

OodT>r OmñV VodT>r Ë`m {R>H$mUmMr BVam§Zm

AmH${f©V H$ê$Z KoÊ`mMr j_Vm A{YH$.

H$mbmdH$me hr H$mhr ñWmda, {ZpîH«$` Jmoï>

Zìho. Vo nXmWm©da à^md nmSy> eH$Vo; n[aUm_

KS>dy eH$Vo, VgoM H$mbmdH$memdahr BVa

Jmoï>tMm à^md nSy> eH$Vmo; Ë`mV ~Xb KSy>

eH$VmV. A_o[aH$s d¡km{ZH$ Om°Z drbaÀ`m

eãXmV gm§Jm`Mo Va H$mbmdH$memZo H$go

Am{U Hw$R>o dmH$mdo ho nXmW© R>adVmo, Va

nXmWm©Zo Hw$R>o Am{U H$go {dñWm{nV ìhmdo

ho H$mbmdH$me R>adVo. åhUOoM, øm d¡{œH$

Z¥Ë`mÀ`m H$m ©̀H«$_m_Ü ò gJioM H$bmH$ma

AgVmV, Ho$di àojH$ Ago Hw$Ur ZmhrVM.

{edm` H$mbmdH$me Am{U nXmWmª_Yrb

AÝ`moÝ`{H«$`m øm Z¥Ë`mMmM EH$ ^mJ

Agë`m_wio, H$bmH$ma Am{U àojH$m§Zm

doJio H$aUmam Agm a §J_§Mhr Hw$R> o

ApñVËdmV Zmhr. dm, a§J_§M hm ñdV:M

EH$ H$bmH$ma åhUyZ d¡{œH$ Z¥Ë`m_Ü`o

gh^mJr hmoVmo. øm Zì`m H$ënZoMr OmUrd

hmoUo Am{U {VMm ñdrH$ma H$aUo hm

d¡km{ZH$m§gmR>r Am{U g_mOmgmR>rhr EH$

_moR>mM ~Xb hmoVm. gd© ^m¡{VH$ Jmoï>tMm

H$mbmdH$mem_Ü ò g_mdoe hmoV Agë`m_wio

øm Zì`m H$ënZoZo {ZgJm©{df`rÀ`m

VÎdkmZmMm nm`mM _wimnmgyZ hmXadbm.

VoìhmnmgyZ H$mbmdH$memMo Am{U {ZgJm©Mo

{d{dY {Z`_ OmUyZ KoÊ`mgmR>r d¡km{ZH$m§Mo

à`ËZ XeH$mZ wXeH o $ Mmby Amh oV.

Ë`mMdoir, VÎddoÎmohr Amnë`m nma§n[aH$

g_Om §_Ü` o ~Xb KS >dÊ`mgmR > r,

H$mbmdH$membm VËdkmZm_Ü`o g_m{dï>

H$aÊ`mgmR>r à`ËZerb AmhoV.

JwéËd hrM ŷ{_Vr

{ngmÀ`m PwH$Ë`m _Zmoè`mdê$Z Ho$boë`m

à{gÕ à`moJm_YyZ JwéËdmH$f©UmMm n[aUm_

hm d¡{œH$ Agë`mMo J°{b{bAmoZo {gÕ Ho$bo.

_Zmoè`mdê$Z \o$H$boë`m gd© dñVy §da

JwéËdmH$f©UmMo EH$_od ~b H$m ©̀aV Agob

Va Ë`m dñVy {H$Vrhr hbŠ`m dm OS> AgmoV,

EH$mM nÕVrZo Imbr nS>VmV. JwéËdmH$f©U

ho Zoh_rM AmH${f©V H$aUmao (attractive)

AgVo. øm XmoZ Vem gmÜ`mM ^mgUmè`m

{ZarjUm§Zr AmB©ÝñQ>mB©Zbm à^m{dV Ho$bo.

JwéËdmH$f©UmMo ~b ho BVa ~bm§nojm IynM

doJio Amho H$maU Vo Ho$di AmH$f©UmË_H$

Amho. CXmhaUmW© {dÚwV~bmer (electric

force) JwéËdmH$f©U ~bmMr VwbZm H$ê$.

{dÚwV~b ho AmH${f©V VgoM à{VH${f©Vhr

H$aVo. XmoZ {dê$Õ à^mam§_Ü ò AmH$f©U Va

Xm oZ gma»`m à^mam §_Ü`o à{VH$f ©U

(repulsion) AgV o. Aem àH$ma o

{dÚwVà^mam§_Ü`o EH$_oH$m§Mm à^md aÔ
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(cancel) dm Zï> (null) H$aÊ`mMr j_Vm

AgVo. {dÚwV~bmÀ`m øm nañna{damoYr

JwUY_mªMm dmna H$ê$Z {dÚwV~ba{hV

joÌmMr {Z{_©Vr H$aUo eŠ` AgVo.

{dÚwV~bmnmgyZ ñdV:Mm ~Mmd H$aUo

Ë`m_wio eŠ` hmoVo. JwéËdmH$f©UmMo _mÌ Vgo

Zmhr. à{VH${f©V H$aUmao JwéËd ApñVËdmVM

ZgVo. JwéËdmH$f©U ho {ZË` (omnipresent)

Amho. JwéËdmMm à^md gd©Ì AgVmo,

Ë`mnmg yZ ~Mmd H o $di AeŠ`.

JwéËdmH$f©UmH$So > Amnna ^md Zmhr

(nondiscriminating), àË òH$ Jmoï>rdaMm

Ë`mMm à^md gmaImM AgVmo. øm XmoZ

JwUY_mª_wio JwéËdmH$f©UmMo ~b ho BVa

_yb ŷV ~bm§nojm doJio Am{U EH$_odm{ÛVr`

R>aVo. H$mbmdH$mehr JwéËdmH$f©Umà_mUoM

{ZË` Am{U Amnna ̂ md Zgbobo Agë`mZo

AmB©ÝñQ>mB©Z JwéËdmH$f©UmH$So> EH$ ~b åhUyZ

nmhÊ`mEodOr Ë`mH$So> "H$mbmdH$memMr

ŷ{_Vr' (spacetime geometry) åhUyZ

nmhV Ago.

gmnojVoMo H$mbmdH$me ho bdMrH$

(supple) Amho. ho H$mbmdH$me a~ar

H$mnS>mà_mUo Amho Ago _mZy. VmUyZ Yaboë`m

é_mbmda JmoQ>çm R>odë`m AgVm JmoQ>çm§À`m

dOZmZo é_mbmda IiJo {Z_m©U ìhmdoV,

Vgo H$mbmdH$memÀ`m øm a~ar H$mnS>mda

_moR>çm IJmobr` dñVy§_wio IiJo {Z_m©U

hmoVmV. CXmhaUmW©, Amnbm gỳ © hm OS>

Agë`m_wio H$mbmdH$membm _moR>çmà_mUmV

dmH$dVmo. n¥ÏdrgmaIo gỳ m©̂ modVr {\$aUmao

J«h ho øm dmH$boë`m ̂ y{_VrdaM (curved

Geometry) {\$aVmV. J{UVr ^mfoV

gm§Jm`Mo, Va dH«$ H$mbmdH$memda {\$aVmZm

ho J«h gdm©V gmonr H$jm {ZdS>VmV, Á`m§Zm

^ yn ¥ð > {_Vr` a ofm dm {OAm oS o > {gŠg

(geodesics) Ago åhUVmV. gnmQ>

n¥ð>mdarb ẁpŠbS>r` aofoMo énm§Va ar_ZÀ`m

dH«$ n¥ð>mdarb aofo_Ü ò Ho$ë`mg Omo AmH$ma

{_ioV Vmo åhUOo {OAmoSo >{gH$. dH«$

H$mbmdH$memÀ`m g§X ©̂ Mm¡H$Q>rVyZ nm{hë`mg

n¥Ïdr AJXr gai _mJm©dê$Z {\$aVo. _mÌ

H$mbmdH$me ñdV:M dH«$ Agë`m_wio

`wpŠbS> Am{U Ý`yQ>ZÀ`m gnmQ> g§X^©

Mm ¡H$Q>r_Ü`o hm _mJ© b§~dVw ©imH$ma

(elliptical) ^mgVmo.

~mo[ag ñQ>mamoñQ>m

http://www.starosta.com

{MÌH$mamÀ`m H$ënZoVyZ gmH$mabobo gy`m©_wio

dmH$boë`m H$mbmdH$mem_Ü`o n¥ÏdrMo {\$aUo.
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øm (Zì`m) g§H$ënZm§Mo énm§Va

gmnojVmdmXmMr OmXÿ dmnê$Z nŠŠ`m J{UVr

gyÌm§_Ü ò H$aVm òVo. Ë`m§À`m dmnamZo øm

^m¡{VH$ {dœmÀ`m ñd^mdmMr {dñ_`H$maH$

^m{H$Vo brb`m H$aVm `oVmV. _w§~B©nojm

H$mR>_m§Sy>_Ü`o KS>çmimMo R>moHo$ ObX

nS>m`bm hdoV, ømgmaIr N>moQ>r ̂ m{H$Vo Oer

gmnojVmdmX H$ê$ eH$Vmo VerM _moR>_moR>r

^m{H$Vohr H$ê$ eH$Vmo. CXmhaUmW©,

Xr{K©H$m§Mo Jm ô (active galactic nuclei)

_hmH$m` JwéËd q^Jmà_mUo (giant

gravitational lenses) H$m ©̀ H$ê$ eH$VmV

Am{U Ë`m`m oJ o X ÿañW qH$Vmè`m §À`m

(quasars) AZoH$ {dbmo^Zr` à{V_m

nhmd`mg {_iy eH$VmV; XmoZ Ý ẁQ´>m°Z Vmao

EH$_ oH $ m §^m odVr {\ $aV Agë`mg

^modVmbÀ`m dH«$ H$mbmdH$mem_Ü`o

Ë`m§À`m_YyZ bmQ>m§À`m ñdê$nmV D$Om© ~mhoa

Q>mH$br OmV Agbr nm{hOo, {edm`, ho

Vmao EH$_oH$m§̂ modVr g{n©bmH$ma H$jo_Ü ò

{\$aV Agbo nm{hOoV, dJ¡ao. øm ̂ m{H$Vm§Mm

IaonUm nS>VmiÊ`mgmR>r Joë`m H$mhr

XeH$m§_Ü ò {d{dY àH$mao _mnZZm|Xr (astute

measurements) KoVë`m Joë`m Am{U

àË òH$doir gmnojVmdmX øm nS>VmiÊ`m§À`m

H$gmoQ>çm§da Iam CVabm. ømVrb H$mhr

{ZarjUm §Mr AMyH$Vm ¹$ m § Q >_

Bb oŠQ ´ > m oS > m`Z ° {_Šg _Yë`m à{gÕ

MmMÊ`m§nojmhr gag hmoVr. Aem àH$mao

gmnojVmdmXmì`{V[aº$ g§H$ënZmË_H$

gIm obVm (conceptual depth),

J{UVmVrb A{^OmV gm ¢X` ©

(mathematical elegance) Am{U

{ZarjUm§_Yrb `e (observational

success) øm {VÝhtMm g§J_ Agbobr Xþgar

Jmoï> {daimM ! Ë`m_wioM, gmnojVmdmX hr

d¡km{ZH$ joÌmVrb EH$ _m¡ë`dmZ Am{U

~w{Õ_mZ {Z{_©Vr _mZbr OmVo.

gmn ojVmdmXmZ o  AmY w {ZH$

{dœemómÀ`m (modern cosmology)

ẁJm_Ü ò àdoe Ho$bm Amho. _moR>çm A§Vam§À`m

loUrZwgma (at large scale) nm{hë`mg ho

{dœ EH$gmaIo (isotropic) Am{U

EH${OZgr (homogeneous) ^mgVo.

Amnbo {dœ H$moUË`mhr EH$m ñWmZmbm d

{Xeobm àmYmÝ` XoV Zmhr, gd© ñWmZo d

{Xem øm {dœmÀ`m Ñï>rZo gma»`mM

_hÎdmÀ`m AmhoV Ago H$mon{Z©H$gMo VÎd

gm§JVo. AmB©ÝñQ>mB©ZÀ`m gyÌm§Mm dmna H$ê$Z

a{e`Z d¡km{ZH$ AboŠPm§S>a \«$mB©S>_ZZo Ago

{gÕ Ho$bo H$s Ago (H$moUVohr EH$ ñWmZ

Am{U {Xeobm àmYmÝ` Z XoUmao) {dœ ho

pñWa amhÿM eH$V Zmhr. Vo AmHw§$MZ dm

àgaU nmdV Agbo nm{hOo. 1929 _Ü ò

A_o[aH$s d¡km{ZH$ ES>{dZ h~bÀ`m Ago

bjmV Ambo H$s {dœ IamoIarM àgaU

nmdV Amho. ømMmM AW© Agm hmoVmo, H$s

{dœ H$YrVar g§Hw${MV hmoVo Am{U øm
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àgaUmMm CJ_ Hw$R>oVar Pmbobm Agbm

nm{hOo. åhUOoM, øm CJ_mnmer {dœmVrb

gd© nXmW© EH$m q~Xÿ_Ü`o gm_mdbobo

AgUma. {VWo nXmWm©Mr KZVm Am{U

H$mbmdH$memMr dH«$Vm hr AZ§V AgUma.

H$mhr H$maUmZo øm AZ§V KZVoÀ`m nXmWm©Mm

{dñ\$moQ> Pmbm AgUma. hmM Vmo _hmñ\$moQ>

(big bang). Joë`m H$mhr XeH$mVrb

H$miOrnyd©H$ Ho$boë`m {ZarjUm§Zwgma

_hmñ\$moQ> {H$_mZ 14 AãO (billion)

dfmªnydu Pmbm Agmdm. VoìhmnmgyZ Xr{K©H$m

EH$_oH$s¨nmgyZ Xÿa OmV AmhoV Am{U

{dœmVrb nXmW© A{YH$m{YH$ joÌm_Ü`o

ngaV Agë`m_wio {dœ {dai hmoV Amho

({dœmMr KZVm H$_r hmoVo Amho).

gmnojVmdmX Am{U à`moJemio_Yrb

{ZarjUo ̀ m§À`m gmhmæ`mZo Amnë`mbm AZoH$

H$moS>r CbJS>Vm òD$ eH$VmV. {dœmVrb

AZoH$ KQ>Zm§Mo Vnerbdma ñnï>rH$aU

Ë`m_wio H$aVm òD$ eH$Vo. Aer AZoH$

CXmhaUo XoVm ̀ oVrb _hmñ\$moQ>mZ§Va Ad¿`m

VrZ {_{ZQ>m§_Ü ò Á`m hbŠ`m _ybÐì`m§Mr

(light chemical elements) H|$ÐHo$

(nuclei) V`ma Pmbr, Ë`m§Mo {dœm_Ü ò

Agbobo gamgar à_mU emoYyZ H$mT>Vm òD$

eH$Vo. Am{Xà^oMo (primal glow)

ApñVËd VgoM Ë`mMo JwUY_© _mhrV H$ê$Z

KoVm `oVmV. Am{Xà^m åhUOo {dœmÀ`m

nmœ©^y_rda gVV Agbobr gyú_bhar

(microwave) àmaUo. hr àmaUo {dœmMo

d` gmYmaUV: 400,000 df} hmoVo Voìhm

{Z_m©U Pmbr. VgoM, {dœ gw_mao EH$ AãO

d`mMo AgVmZm n{hë`m Xr{K©H$m§Mr {Z{_©Vr

Pmbr Agmdr Agm A§XmO AmnU gm§Jy

eH$Vmo. øm ^m{H$Vo H$aÊ`mÀ`m j_VoMm

AmdmH$m \$ma _moR>m Amho. AZoH$ Am{U

{d{dY KQ>Zm §À`m ^m{H$Vm§Mm {dMma

Amnë`mbm H$aVm ` oVm o . H o $di

{dkmZOJVmbmM Zìho Va VÎdkmZmÀ`m

OJmbmhr gmnojVmdmXmZo {dœmoËnVr gma»`m

gZmVZ àým§Mr CÎmao emoYÊ`mgmR>r EH$

doJir {dMmagaUr, EH$ doJim Am`m_

Am{U EH$ doJim Ñ{ï>H$moU nwadbm.

Ho$di nXmW©M Zìho Va ñdV:

H$mbmdH$mehr _hmñ\$moQ>mÀ`mdoir OÝ_mbm

gm_mÝ` gmnojVmdmXmMm emoY

bmJë`mda _hmZ J{UVk Am{U

nXmW©{dkmZVk h_©Z dob `m§Zr

{b{hbo, "Amnë`mbm gË`mnmgyZ

doJio H$aUmar q^VM OUy

H$mogibr Amho. AmnU H$Yr

{dMmahr Ho$bm Zmhr Aem Zì`m

XmbZm§Vrb {dñVm[aV AZŵ d

Am{U dmT>bobr Imobr AmVm

{Okmgy§Mr dmQ> nmhVo Amho.'
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Ambo. AJXr H$mQ>oH$moa gm§Jm`Mo Pmë`mg,

_hmñ\$moQ> hr EH$ Aer gr_m Amho {OWo

H$mbmdH$memMm A§V hmoVmo. gmnojVmdmX

gm§JVmo H$s øm gr_onmer nXmW©{dkmZ Wm§~Vo.

gr_ onma nmhÊ`mMr j_Vm Amnë`m

nXmW©{dkmZm_Ü ò Zmhr.

H ¥ $ îU{ddam §À`m _mÜ`_mV yZ

gmnojVmdmXmZo kmZmMr nydu H$Yrhr Z

{Xgbobr XmbZo Iwbr Ho$br. n{hë`m

_hm`wÕmÀ`m H$mimV AmKmS>rda bT>V

Agboë`m H$mb© œmP©MmBëS> øm O_©Z

d¡km{ZH$mZ o AmB ©ÝñQ >mB ©ZÀ`m gyÌmMo

H¥$îU{ddam§g§X^m©Vrb J{UVr {ZagZ (the

first black-hole solution to Einstein's

equation) emoYbo hmoVo. _mÌ øm {ZagZmMo

ì`mdhm[aH$ ñnï>rH$aU nMZr nS>Ê`mgmR>r

H$mhr H$mi Omdm bmJbm. XþX £dmZo

AmB©ÝñQ>mB©Z ñdV:M H¥$îU{ddam§Mo ApñVËd

ZmH$maUmè`m§n¡H$s hmoVm. 1939 _Ü ò "E°Zëg

Am°\$ _°Wo_°{Q>Šg' _Ü ò AmB©ÝñQ>mB©ZZo EH$

emoY{Z~§Y (research paper) àH$m{eV

Ho$bm. ñdJwéËdmÀ`m à^mdmZo H$mogiyZ

Vmè`mMo H¥$îU{ddam_Ü ò énm§Va hmoUo AeŠ`

Amho, Agm gya øm emoY{Z~§Ym_Ü ò hmoVm.

øm Xmì`mnwï²>`W© AmB©ÝñQ>mB©ZZo Ho$bobr

AmH$So>_moS> Oar ~amo~a Agbr Var Vr

AdmñVd J¥{hVH$mda AmYm[aV hmoVr. hm

emoY{Z~§Y àH$m{eV Pmë`mda Ad¿`m H$mhr

_{hÝ`mVM am°~Q>© AmonZhm`_a d hmQ>©b§S>

ñZm`S>a øm A_o[aH$s nXmW©{dkmZVkm§Zr

H¥$îU{ddam§Mo ApñVËd {gÕ H$aUmam

A{^OmV emoY{Z~§Y àH$m{eV Ho$bm.

H$mbmdH$mem_Ü ò H$mhr ñWmZo Aer AmhoV

{OWo H$mbmdH$memMr dH«$Vm EdT>r Vrd«

AgVo H$s Ë`mVyZ àH$me{H$aUohr gwQy> eH$V

ZmhrV. Ë`m_wio ~mhoê$Z ~KUmè`m§Zm hr

ñWmZo AJXr A§Ymabobr, H$mir^moa

{XgVmV. nwÝhm a~ar H$mnS>mMo CXmhaU

¿`m`Mo Pmbo, Va øm H¥$îU{ddam§À`m

{R>H$mUr H$mbmdH$memMo a~ar H$mnS> BVHo$

VmUbo OmVo, H$s Vo \$mQ>VoM Am{U {VWo

EH$ pñW{V_mÌVm (singularity) V`ma hmoVo

Am{U {VWo dH«$VoMr qH$_V AZ§V hmoVo.

_hmñ\$moQ>mÀ`m doirhr Aer n[apñWVr hmoVr.

{VWo H$mbmdH$memMr gr_m {Z_m©U hmoVo

Am{U gr_onmer gmnojVmdmX g§nVmo.

Varhr, {dœm_Ü ò H¥$îU{ddao AJXr

ghO gmnS>VmV. gmnojVmdmX Am{U

gmnojVmdmXmMr OmXÿ Aer H$s,

Vmo gmÜ`m H$ënZm Am{U

g§H$ënZm§Mo énm§Va nŠŠ`m J{UVr

gyÌm§_Ü ò H$aVmo Am{U Ë`m§À`m

dmnamZo øm ^m¡{VH$ {dœmÀ`m

ñd^mdmMr {dñ_`H$maH$ ^m{H$Vo

brb`m H$aVmo.
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VmaH$m §À`m CËH« $m §Vr{df`r (stellar

evolution) Amnë`mbm Agbobr _m{hVr

`m§Mm EH${ÌV {dMma H$aVm Amnë`m

gỳ m©À`m gw_mao 10 nQ> dñVw_mZ Agbobr

AZoH$ H¥$îU{ddao øm {dœm_Ü`o Agbr

nm{hOoV. H¥$îU{ddao hr Vmè`m§Mr Ë`m§À`m

_¥Ë ỳZ§VaÀ`m AdñWm§n¡H$s EH$ AdñWm Amho.

AmYw{ZH$ IJmobemóm_Ü`o H¥$îU{ddam§Mo

ApñVËd dmXmVrV Am{U _hÎdnyU© Amho.

J°_m {H$aUm§À`m CÐoH$mgma»`m (gamma-

ray bursts) AZoH$ KQ>Zm§gmR>r bmJUmè`m

àM§S> D$O}Mm nwadR>m H¥$îU{ddam§_m\©$V hmoVmo.

J°_m {H$aUm§Mm CÐoH$ hmoVodoir hOma gỳ mªZm

Am`wî`^amgmR>r n wa ob EdT>r D$Om ©

{Z{_fmYm©V ~mhoa \o$H$br OmVo. {dœm_Ü ò

amoO Agm EH$Var CÐoH$ hmoV AgVmo. AZoH$

b§~dVw©imH$ma Xr{K©H$m§À`m (elliptical

galaxies) Ho$ÝÐmnmer bjmdYr gỳ mªEdT>o

dñVw_mZ Agbobr H¥$îU{ddao AmhoV.

Amnë`m AmH$meJ§JoÀ`m (Milky Way)

Ho$ÝÐmnmerhr gw_mao Vrg bmI gỳ mªEdT>çm

dñVw_mZmMo H¥$îU{dda Amho.

AmB©ÝñQ>mB©ZÀ`m nwT>o

AmO{_Vrg JwéËd Am{U H$mbmdH$memÀ`m

g§X^m©V gmnojVmdmX hmM gdm©V ̀ mo½` Am{U

CÎm_ {gÕm§V Amho. gmnojVmdmXmMr AZoH$

d {d{dY g_ñ`m gmoS>dÊ`mMr j_Vm

pñV{_V H$aUmar Amho. _mÌ øm KQ>Zm _moR>çm

A§Vam§À`m loUr_Yë`m (large scale)

AgVmV. nw§OdmXmÀ`m nmVirdarb gyú_

AmpÊdH$ OJVm_Ü ò -{OWo nw§OdmX bmJy

hmoVmo VoWo Ë`m- nw§OdmXg_ñ`m§da _mÌ

gmnojVmdmXmH$So> CÎmao ZmhrV. gmnojVmdmX

Ë`m§À`mH$So> gm\$ Xþb©j H$aVmo. nw§OdmX Am{U

gmnojVmdmX ho EH$_oH$m§nmgyZ A{Ve` {^Þ

AmhoV. gmnojVmdmXmMo OJ ^m¡{_{VH$

(geometrical) Amho, Ë`mbm ^m¡{_{VH$

Zo_Ho$nUm (precision) Amho, Vo {Z:g§{X½Y

^m{H$Vo H$ê$ eH$Vo (deterministic) Va

nw§OdmXmMo OJ ho _yb^yV A{Z{üVVoda

(uncertainity) Am{U eŠ`meŠ`Voda

(probabilistic) AmYm[aV Amh o .

nXmW©{dkmZVk øm XmoÝhr {gÕm§Vm§Mm

JOaoZwgma dmna H$aVmV. _moR>çm loUrVrb

(large scale) IJmobr` Am{U d¡{œH$

KQ>Zm§À`m ñnï>rH$aUmgmR>r gmnojVmdmX Va

gyú_ loUrVrb AmpÊdH$ Am{U _yb^yV

H$Um§~m~VrVrb KQ>Zm§À`m ñnï>rH$aUmgmR>r

nw§OdmX dmnaVmV. hr {d^mJUr AmOda

`eñdr R>abr, H$maU IJmobr` Am{U

AmpÊdH$ OJm§Mr AdñWm ~è`mM A§er "XmoZ

_hmñ\$moQ> Am{U H¥$îU{ddao hr

Amnë`mbm gmnojVmdmXmÀ`m

n{bH$S>rb nXmW©{dkmZmH$So>

KoD$Z OmUmar Ûmao AmhoV.
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S>moio eoOmar AZ² ôQ> Zmhr g§gmar' Aer

AgVo. _mÌ g¡Õm§{VH$ Ñ{ï>H$moUmVyZ {dMma

H$aVm hr {d^mJUr g_mYmZH$maH$ Zmhr.

VÁkm§À`m _Vo øm XmoÝhr OJm§Vrb KQ>Zm§Mo

ñnï>rH$aU XoD$ eH$Umam Agm gd©g_mdoeH$

{gÕm§V Agm`bm hdm. gmnojVmdmX Am{U

nw§OdmXmgmaIo R>amdrH$ Jmoï>tZm bmJy nS>Umao

dmX ho Ë`mMo {deof KQ>H$ AgVrb. hm

Agm gd©g_mdoeH$ dmX åhUOo JwéËdnw§OdmX

dm quantum theory of gravity. hm

{gÕm§V Amnë`mbm AmB©ÝñQ>mB©ZÀ`m nwT>o

KoD$Z OmB©b.

_hmñ\$moQ> Am{U H¥$îU{ddam§gma»`m

pñW{V_mÌVm§nmer (singularities) _moR>o

Am{U gyú_ OJ EH$Ì ̀ oVo. Ë`m_wio ~hþVm§er

doim hr OJVo nañna{^Þ Am{U H$Yrhr Z

ôQ>Umar ^mgbr Var øm pñW{V_mÌVm XmoZ

OJm§Zm EH$_oH$m§er OmoS>VmV. åhUyZM, øm

pñW{V_mÌVm§Mr Xmao CKS>Vm Ambr H$s

gmnojVmdmXmÀ`m nwT>rb OJVm_Ü ò àdoe

H$aU o gmÜ` hm oB ©b. øm Xmam §nmer

gmnojVmdmX Wm§~bm Var Iao nXmW©{dkmZ

_mÌ Xmam§nmer g§nV Zmhr, Vo nwT>ohr AgVo,

Agm`bm hdo. øm Xmam§_YyZ nwT>o Om`Mo

Agob Va Amnë`mbm Amnë`m H$mi Am{U

AdH$mem~ÔbÀ`m g§H$ënZm§Mm nwZ{d©Mma

H$ê$Z Ë`m Zì`mZo KS>{dÊ`mMr JaO Amho.

Joë`m XeH$^amV øm joÌmÀ`m Zì`m

KS>Ur_Ü ò noZ ñQ>oQ> _Yrb "BpÝñQ>Q>çyQ> Am°\$

J«°{dQ>oeZb {\${OŠg E°ÊS> {OAmo_oQ´>r' À`m

d¡km{ZH$m§Zr ^ard H$m_{Jar Ho$br Amho.

Eo{Vhm{gH$ H$maUm§gmR>r Ë`m§À`m øm KS>Urbm

"byn ¹$m§Q>_ J«°{dQ>r' Ago Zmd {_imbo Amho.

gmnojVmdmXm_Ü ò H$mbmdH$memMo AI§S>Ëd

J¥hrV Yabo OmVo. Va ZdrZ KS>Ur_Ü ò Ago

_mZbo OmVo H$s gmnojVmdmX ho g§nyU© gË`

ZgyZ gË`mÀ`m Odi OmUmao Ho$di EH$

J ¥hrVH$ Amh o . ZdrZ KS >UrZ wgma

gmnojVmdmXmMo J¥hrVH$ ho ßb±H$À`m

loUrnmer (Planck's scale) _moSy>Z nSo>b.

ßb±H$Mr loUr åhUOo Ago A§Va Oo Ý ỳQ>ZMm

JwéËd pñWam§H$, nw§OdmXmVrb ßb±H$Mm

pñWam§H$ Am{U àH$memMm doJ øm§Mm dmna

H$ê$Z H$mT>Vm òVo.

ßb±H$ loUr AJXr gyú_ A§Vao {dMmamV

KoVo. àmoQ>m°ZÀ`m {ÌÁ òÀ`m gw_mao drg KmVm§Zr

(order of magnitudes) bhmZ Agboë`m

A§Vam§Mm øm loUr_Ü`o g_mdoe hmoVmo.

n¥Ïdrdarb gdm©V gj_ "^m[aV H$U

ËdaUH$m § '_Ü` o (energy particle

accelerators) gwÕm EdT>çm gyú_ A§Vam§Mm

{dMma H$aÊ`mMr JaO nS>V Zmhr. Ë`m_wio

{VWo H$mbmdH$memMo AI§S>Ëd bmJy hmoVo

Am{U gmnojVmdmXhr bmJy hmoVmo. BVa H$mhr

n[apñWVt_Ü ò _mÌ ho AI§S>Ëd bmJy H$aVm

òV Zmhr. CXmhaUmW© _hmñ\$moQ>mAmYrÀ`m

q~Xÿnmer Am{U H¥$îU{ddam§nmer (AmnU

AmYr nm{hë`mà_mUo) ho AI§S>Ëd \$mQ>bobo
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AgVo. Ë`m_wio Aem {R>H$mUr nw§OdmXmVrb

H$mbmdH$me dmnamdo bmJVo, åhUOoM byn

¹$m§Q>_ J«°{dQ>r {VWo bmJy hmoVo.

n w §O H$ mbmdH$me (quantum

spacetime) åhUOo H$m`? CXmhaUmW©,

Vwåhr dmMV Agbobm hm H$mJXM ¿`m. hm

H$mJX AJXr AI§S > ^mgVm o. _mÌ

Amnë`mbm _mhrV Amho H$s hm H$mJX

AUy§Mm ~Zbobm Amho. Ë`m_Ü`o AUy§Mr

{d{eï> Aer ~m§YUr Amho, Am{U AJXr

BboŠQ´>m°Z gyú_Xe©H$ dmnabm VaM Vr {Xgy

eH$Vo. AmB©ÝñQ>mB©ZZo Amnë`mbm {eH$dbo

H$s ŷ{_Vr hr Ho$di EH$ g§H$ënZm Zmhr

Va {Vbm nXmWm©~amo~aM ̂ m¡{VH$ ApñVËdhr

Amho. Ë`m_wio øm ŷ{_Vr_Ü òhr AUy§Mr

EH$ R>amdrH$ ~m§YUr Agm`bm hdr. øm

~m§YUrMm Aä`mg H$aÊ`mgmR>r "noZ ñQ>oQ>

BpÝñQ>Q>çyQ> Am°\$ J«°{dQ>oeZb {\${OŠg E°ÊS>

{OAm o_ oQ ´ > r' øm g§ñWo_Yrb, VgoM

OJ^amVrb BVa d¡km{ZH$m§Zr gmnojVmdmX

Am{U nw§OdmX EH$Ì AmUbm Am{U Ë`mVyZ

nw §O-^y{_VrMr (quantum gravity)

{Z{_©Vr Pmbr. hr nw§O-^y{_Vr nw§O-

H$mbmdH$memMo {dûcofU d ñnï>rH$aU H$aVo.

nw§O- ŷ{_Vr hm EH$ AË §̀V Zo_H$m

Agm {gÕm §V (theory) Amh o. øm

{gÕm§VmVrb _w»` KQ>H$ Á`m§Zm " ŷ{_VrMo

_ yb^ yV CÎm oOH$' (fundamental

excitations of geometry) Ago åhUVmV

Vo EH${_V (one dimentional) AmhoV.

nmVi H$mnS> Oar {Û{_V Am{U AI§S>

^mgbo Var Vo EH${_V YmJo C ô-AmS>do

Jw§\y$Z V`ma Pmbobo AgVo. gmnojVmdmXmMo

H$mbmdH$me ho MVw{_©V ^mgV Agbo, Var

Vo nw§O ̂ y{_VrÀ`m EH${_V Agboë`m _yb ŷV

CÎmoOH$m§À`m {d{eï> Jw§\$UrZo (coherent

superposition) ~Zbobo AgVmV. hr

_yb ŷV CÎmoOHo$ åhUOo H$mbmdH$memÀ`m

H$mnS>mVrb _w»` nw§OYmJo (quantum

threads). pñW{V_mÌVm§nmer øm nw§OYm½`m§Mo

H $ m` hm oV o? pñW{V_mÌVm §nmer

H$mbmdH$memMo AI§S>Ëd ^§JVo. {VWo

nw§OYm½`m§Mr {d{eï> Jw§\$Urhr §̂JVo (_mÌ

nw§OYm½`m§Mo ApñVËd {e„H$ AgVo). {VWo

H$mbmdH$memMo H$mnS> \$mQ>bobo Agë`m_wio

AI§S>mbm bmJy hmoUmao nXmW©{dkmZ {VWo

H$_r nS>Vo. _mÌ, nw§OYmJo {VWo ApñVËdmV

Agë`m_wio Ë`m§Zm bmJy hmoUmao {dkmZ {VWo

H$m_ H$aV amhVo. AmB©ÝñQ>mB©ZÀ`m gyÌm§_Ü ò

nw§OYm½`m§gmR>r ~Xb Ho$bm H$s Vr gyÌo Aem

{R>H$mUrhr dmnaVm òVmV. hr gyÌo Aem

{R>H$mUr H$m` KS>Vo Ë`mMo {dûcofU Am{U

ñnï>rH$aU H$ê$ eH$VmV. H$mbmdH$memMo

H¥$îU{ddam§À`m {R>H$mUr

H$mbmdH$me BVHo$ VmUbo OmVo,

H$s Vo \$mQ>VoM
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AI§S>Ëd AmnU ~aoMXm J¥hrV YaVmo.

Ë`m_wio Ë`mgmR>rMo {dkmZ dmnaÊ`mMr

Amnë`mbm gd` Pmb obr AgV o.

pñW{V_mÌVm§nmer _mÌ Amnë`mbm øm

gd`r ~Xbmì`m bmJVmV, H$maU {VWo

H$mbmdH$memMo AI§S>Ëd ZgVo. {VWo Zì`m

g§H$ënZm A§{JH$mamì`m bmJVmV, Zdo {dkmZ

bmJy H$amdo bmJVo. øm Zì`m gmhgm_Ü ò

nw§OdmXmMr gyÌo Amnë`mgmR>r _mJ© {Z_m©U

H$aÊ`mMo, Amnë`mbm _mJ© XmI{dÊ`mMo

H$m_ H$aVmV.

øm Zì`m {dkmZmÀ`m ~m§YUrMm dmna

H$aV Jobr VrZ df} noZ ñQ>oQ> d O_©ZrVrb

Aë~Q>© AmB©ÝñQ>mB©Z g§emoYZ g§ñWo_Ü`o

_hmñ\$moQ>mMo {dûcofU H$aÊ`mMo H$m_ gwê$

Amho. H$mbmdH$memMo AI§S>Ëd _mZUmar

AmB©ÝñQ>mB©ZMr ^mJe: {dH$bH$ gyÌo

(partial differential equations) ~XbyZ

VoWo JwéËd-nw§OdmXm_Yrb nw§O ŷ{_VrMr I§S>

(discrete) aMZm _m§S>Umar \$aH$ gyÌo

(difference equations) KmbÊ`mMr JaO

Agë`mMo Ë`mVyZ AYmoa opIV Pmbo.

_hmñ\$m oQ >À`m AJXr OdiMm ^mJ

gmoS>ë`mg BVaÌ gmnojVmdmXmMr gyÌo hr

_yb ŷV gyÌm§nojmhr A{YH$ Mm§Jë`m àH$mao

H$m_ H$aVmV. _hmñ\$m oQ>mÀ`m AJXr

OdiÀ`m ^mJm_Ü ò _mÌ Vr H$m_ H$aoZmer

hmoVmV. ßb±H$À`m àm§Vm_Ü ò H$mbmdH$memMr

dH«$Vm hr Iyn Vrd« Pmbr Var Vr AZ§V

(infinite) hmoV Zmhr. VoWo JwéËd ho

à{VH$f©H$ (repulsive) ~ZVo Am{U

gmn ojVmdmX H$ m ob_S >Vm o . _mÌ

AmB©ÝñQ>mB©ZÀ`m gyÌmVrb nw§OdmXmgmR>r

Ho$bobm ~Xb Amnë`mbm AI§S>mH$Sy>Z

pñW{V_mÌVoÀ`m _mJ} ^y{_Vr Am{U

nXmWm©À`m nw§OaMZoH$So> KoD$Z OmVmo. ßb±H$

àm§Vm~mhoa, _hmñ\$moQ>mÀ`m Xþgè`m ~mOybm

_mÌ gmnojVmdmXmVrb AI§S>Ëd bmJy hmoVo.

_hmñ\$moQ>mMo Ho$bobo ho {dûcofU Oa `mo½`

Agob Va {dœmÀ`m CJ_m~m~VMr Amnbr

g§H$ënZm Am{U {dœmMm CJ_ Z¸$s H$Yr

Pmbm, øm àýmMo CÎma Amnë`mbm WmoSo>

~Xbmdo bmJob. AmB©ZñQ>mB©ZZo Amnë`mbm

{eH$dboë`m H$mbaMZoZwgma {dœmMr gwédmV

Pmbr Vr _hmñ\$moQ>mÀ`m doir Zìho, Va

qH${MV Z§Va. _hmñ\$moQ>mZ§Va Ooìhm H$mb

Am{U AdH$me {dbJ Z amhVm Ë`m§Mo

AI§S>Ëd {Z_m©U Pmbo Voìhm {dœmMr gwédmV

Pmbr. _mÌ, gwédmV Pmbr åhUOo H$m`?

Va {dœ ho q~XþdV Z amhVm {dœmbm gr_m

{Z_m©U Pmbr Aer gr_m, {OÀ`mn{bH$So>

nXmW©{dkmZ H$m_ H$arZmgo Pmbo Aer Oa

Amnbr gwédmVrMr ì`m»`m Agob Va _mÌ

gmnojVmdmX XoB©b Ë`mnojm doJioM CÎma

Amnë`m hmVr ̀ oB©b. A{YH$ n[anyU© Aí`m

{gÕm§Vm_Ü ò _mÌ {dœmbm gwédmV Aer

ZgobM. (H$maU _hmñ\$moQ>mÀ`m nyduÀ`m

q~XþdV dñVw_mZ Am{U AZ§V KZVm
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Agboë`m {dœmMo ñnï>rH$aU AmnU

JwéËdnw§OdmXmÀ`m gmhmæ`mZo H$ê$ eHy$.

åhUOoM _hmñ\$moQ>mnyduhr nw§OYm½`m§À`m

ñdê$nmV {dœ ApñVËdmV hmoVo Ago åhUVm ̀ oB©b.)

WmoS>Š`mV gm§Jm`Mo, Va {dgmì`m

eVH$m_Ü ò H$mb Am{U AdH$mem~ÔbÀ`m

Amnë`m AmH$bZm_Ü ò _moR>oMo pñWË §̀Va

Pmbo. EH${dgmì`m eVH$m_Ü ò AgoM EH$

_moR>o pñWË §̀Va òD$ KmVbo Amho. _hmñ\$moQ>

Am{U H¥$îU{ddam§_Yrb pñW{V_mÌVm§Mo

{dkmZ OmUyZ KoUo hr H$mhr AmVm AmKmS>rda

R>odÊ`mMr Jmoï> am{hbobr Zmhr, Am{U

Ë`mgmR>r nw§O ŷ{_VrMo Am^ma _mZmdoV VodT>o

WmoSo>M. gmnojVmdmXmZo Amnbr Or H$ënZm

H$ê$Z {Xbr hmoVr Ë`mnojm àË`j (^m¡{VH$)

nw§O - H$mbmdH$memMm ngmam IynM _moR>m

Amho. H¥$îU{ddam§Mo {dûcofU Am{U

ñnï>rH$aU H$aÊ`mÀ`m {Z{_ÎmmZo gwê$

Pmboë`m Am{U nydu H$Yr Z nm{hboë`m

øm Zì`m Am{U gj_ g§H$ënZm§À`m

_mÜ`_m§V yZ Joë`m VrgoH$ dfm ªnmgyZ

{nS>Umè`m H$mhr g_ñ`m øm _wimnmgyZ

gmoS>dUo gwH$a hmoUma Amho. VgoM, Ë`m§_YyZ

Zdo àýhr C ô amhVrb. Ë`m àým§Mr CÎmao

{_idÊ`mVyZ, Ë`m§VyZ {Z_m©U hmoD$ eH$Umè`m

n[apñWVt_YyZ øm {dœemómÀ`m Xþ{Z òV

AmUIr H$mhr {dbjU Jmoï>tMm OÝ_ hmoD$

eHo$b. ^{dî`mV `oD$ KmVboë`m øm

{dbjU Jmoï>r Amnë`mbm IwUmdV AmhoV.

_yi boI `oWo dmMVm `oB©b -
http://www.science.psu.edu/journal/
Summer2005/AshtekarFeature.htm
_amR>r AZwdmX: daXm d¡Ú, Am°ŠQ>mo~a 2007.
hm AZwdmX _amR>r {dkmZ n[afXoÀ`m n{ÌH$m øm
_m{gH$mÀ`m \o$~«wdmar 2007 À`m A§H$m_Ü ò à{gÕ
Pmbm Amho.
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cT>m`m Am{U ẁÕo -
dZñnVtMr

coIH$ : A. qM. BZm_Xma

g§ajUmMr àoaUm gd© gOrdm§Zm AgVo.

Fright, flight and fight åhUOo ^`

dmQ>ë`mda ncm`Z H$aUo qH$dm cT>mB© H$aUo

`m _mJmªZr àmUr dmJVmV. h„m hmoD$ Z ò

åhUyZ à{V~§YmË_H$ Jmoï>r Am{U h„m

Pmë`mda g§ajUmË_H$ Cnm` Aem XmoÝhr

nÕVtZr dZñnVr Amnco ajU H$aÊ`mMm

à`ËZ H$aVmV.

Ë`m §Zm Amdí`H$ AgUmè`m

gy`©àH$me, OmJm - O_rZ d nmUr hr

g§gmYZo {_iÊ`mV Ooìhm AS>MUr òVmV

Voìhm BVa dZñnVter ñnYm© H$ê$Z,

Ë`m§À`mda _mV H$ê$Z Ë`m VJyZ amhVmV.

g§ajUmMm hm Xþgam _mJ©M Zmhr H$m? dmam,

nmUr, àmUr, njr `m§À`m _XVrZo Amnë`m

{~`m Xÿa nmR>dyZ Oer ñnYm© amIcr OmVo,

VgoM {d{dY agm`Zo AmOy~mOycm hdoV,

EImXm IQ>çmi _wcJm añË`mZo OmVmOmVm CJrM PmS>mMr nmZo
Amoa~mS>Vmo. AmOmo~m nyOocm \w$co VmoS>VmV. OiUmgmR>r qH$dm BVa
Ad¡Y H$m_mgmR>r PmS>o VmoS>cr OmVmV. `m Am{U Aem Jmoï>r AmnU
amoOM nmhVmo - dZñnVr Amnë`mdarc hëë`m§Mm à{VH$ma H$ê$ eH$VmV
H$m? Ë`m Vgo H$aVmV H$m? Ë`mgmR>r Ë`m§Mr gmYZo H$m` AgVmV.
`mMm {dMma Ho$cm Va _Zmoa§OH$ Jmoï>r g_moa òVmV.
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O{_ZrV _wº$ H$ê$Zhr Xþgè`m dZñnVtda

Hw$aKmoS>r H$aÊ`mMm à`ËZ Ho$cm OmVmo.

g § ajU Am{U AmH « $_UmgmR > r

dZñnVtH$Sy>Z dmnaë`m OmUmè`m {d{dY

gmYZm§Mm AmnU AmT>mdm KoD$ `m.

chmZ_moR>o, gai qH$dm dicoco

Q>moH$Xma, H$R>rU H$mQ>o hm g§ajUmMm gdm©V

gmonm Cnm`. H$mQ>o àW_ àmÊ`m§À`m A§Jmcm

Q>moMVmV d Ë`mVyZhr ̂ mJco Zmhr Va Ë`m§À`m

{O^m§Zm Q>moMVmV. ~m^i, Sw>am§Q>mÀ`m _moR>çm

H$ mQ >çmnmg yZ a oer_ H$ mQ > m qH$dm

Mw~wH$H$mQ>mÀ`m Hw$gim§n ©̀V H$mQ>çm§Mo AZoH$

AmH$ma d àH$ma AgVmV, Vo AZoH$ ̂ mJm§Mr

ê$nm§VaUo (Modifications) AgVmV.

Sw>am§Q>m, ~moJZpìhcm, H$ad§X ̀ mV Vo nmZm§À`m

~oMŠ`mV AgUmè`m _wHw$cm§Mo (Buds)

ê$nm§Va AgVo, Va ~oc, qc~y `m§Mo H$mQ>o

{d{eï> nmZm§Mo ê$nm§VaU AgVo. ~m ŷi,

~moa `m§Mo H$mQ>o åhUOo CnnU} (stipules)

AgVmV Va \$S>çm {ZdSw>§J, eVmdar `mV

Vr ê$nm§V[aV nmZo AgVmV. qeXrMo H$mQ>o

åhUOo nmZmMr Q>moHo$ Va S>mqi~mMo H$mQ>o

åhUOo nmZmMo XoR>. Jwcm~mMo H$mQ>o N>moQ>o Va

H$mQ>ogmdarda _moR>o H$mQ>o gmcrda Am{U

dadaMo AgVmV. a oer_H$mQ>m qH$dm

Mw~wH$H$mQ>mMo H$mQ>o åhUOo \$m§Úm AgVmV.

Aem H$mQ>çm§_wio MaUmè`m àmÊ`m§nmgyZ

g§ajU {_iVo. AWm©V {Oam\$ qH$dm C§Q>m§Zm

`m H$mQ>çm§Mm gm_Zm H$aV nmoQ> ̂ amdo cmJVo,

H$maU Ë`m§À`m A{YdmgmV AZoH$ dZñnVr

Aem H$mQ>oarM AgVmV.

ImOHw$`cr `m docmÀ`m \$im§da

EH$noer` Ho$gmMo XmQ> AmdaU AgVo. àË òH$

Ho$gmMo Q>moH$ JmocmH$ma d {g{cH$mMo ~Zcoco

AgVo. Ho$gmV {dfmar Ðd ^acocm AgVmo.

àmÊ`m§À`m earamÀ`m g§nH$m©V Amë`mda
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Ho$gmMo Q>moH$ VwQ>Vo d {dfmar ÐdmMo àmÊ`mÀ`m

earamV B§OoŠeZ {Xco OmVo. Aem Ag§»`

H o $gm_ wi o àmÊ`mcm d oXZm hm oVmV.

_hm~ioœagma»`m {R>H$mUr ZoQ>ëgÀ`m OmVr

AmhoV, Ë`mhr `mM _mJm ©Z o g§ajU

{_i{dVmV.

{dfmar nXmW© (Amåco) dmnaÊ`mEodOr

nmZo, \$io, ImoS>m§da {MH$Q> nXmW© Agcoco

Ho$g - {MÌH$, nwZZ©g, OQ´>mo\$m, V§~mIy

BË`mXtV AgVmV. `m_wio ImÊ`mMm à`ËZ

H$aUmè`m àmÊ`mÀ`m Vm|S>mcm ̀ m dZñnVtMo

^mJ {MH$Q>VmV Am{U Ë`m§Mr "^rH$ ZH$mo

nU Hw$Ìm Amda' Aer AdñWm hmoVo. ê$B©À`m

nmZm§da-ImoS>mda _oUmMm Wa AgVmoM,

{edm` AË §̀V XmQ> Ho$g AgVmV. àmÊ`m§Zm

ho AmdS>V ZmhrV.

{H$Ë òH$ PmS>m§À`m gmcrV H$m°H©$ hr

D$Vr AgVo. `mÀ`m noerV ñ`w~[aZ hm

_oUmà_mUo AgUmam nXmW© AgVmo. BVa

PmS>m§À`m gmcrV Q>°{ZZ, AëH$cm°BS>g²

AgVmV Vr H$Sy> d VrúU MdrMr Agë`mZo

Aem WmoS>çm OyZ ^mJm§Mo ajU hmoVo.

ê$B©, {ZdSw>§J, {~Å>r, H$Êhoa BË`mXr

AZoH$ dZñnVrV XþYmà_mUo nm§T>am qH$dm

nmÊ`mà_mUo nU WmoS>m {MH$Q> Agm MrH$

c°Q>oŠg AgVmo. dZñnVtZm ZH$mo AgUmao

Anm`H$maH$ nXmW© (CXm. Q > ° {ZÝg,

AëH$cm°BS>g²) Ë`mV AgVmV. dmB©Q>

Mdr~amo~a Ë`m§À`m_wio BVahr Ìmg hmoVmV

(CXm. eoa CVVmo.) dZñnVrÀ`m gd©̂ mJmV

MrH$ dmhV AgVmo.Ago ^mJ d Aem

dZñnVr ImUo àmÊ`m§H$Sy>Z Q>mico OmVo.
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ao{PÝg, Q>°{ZÝg², ~mînZerc Voco Am{U

AëH$cm°BS>g² hr goH§$S>ar _oQ>°~mocmBQ>g²

åhUOo dZñnVtÀ`m M`mnM`mVyZ V`ma

hmoUmao Xþæ`_ nXmW© AgVmV. dZñnVrV

CËgO©H$ g§ñWm Zgë`mZo Vo OyZ nmZo, gmc,

e|Jmgma»`m \$im§Mo H$dM `mV gmR>{dco

OmVmV. ̀ m_wio dZñnVtZm Ë`m§Mm Ìmg hmoV

Zmhr. `mVrc AëH$cm°BS>gMo d¡{eîQ>ç

åhUOo _mÌoà_mUo (ImÊ`mV `oUmè`m

à_mUmà_mUo) Ë`m§Mo n[aUm_ CÎmoOH$,

Am¡fYr qH$dm {dfmar Ago hm oVmV.

V§~mIyVrc {ZH$mo{Q>Z, A\y$Vrc _m°{\©$Z Vo

WoQ> Hw$Më`mVrc pñQ´>H${Q>Z Aer Ë`m§Mr

AZoH$ CXmhaUo AmhoV. àmUr Aem dZñnVr

ImUo nyduÀ`m AZŵ dmZo qH$dm CnOV àoaUoZo

Q>miVmV.

H$S y > Md Am{U

ÌmgXm`H$ X þJ ªY

AgUmè`m dZñnVrhr

àmÊ`m §H$S y >Z Q > mië`m

OmVmV. H$Sy>qc~, H$maco

`m§Mr Md H$Sy> AgVo Va

gwaUmÀ`m \w$cmoè`mMm dmg

àmÊ`m§Zm Xÿa R>ody eH$Vmo.

Aiy "ImOao' AgVo

H$maU Ë`mV H°$pëe`_

H$m~m }Z oQ >M o g wB ©gmaIo

Ag§»` ñ\${Q>H$ AgVmV.

H$Êh o a rÀ`m nmZmV

Ðmjm§À`m KS>mgmaIo, XoR>mcm cQ>H$coco

g§` wº$ ñ\${Q>H$ AgVmV. a~a, dS>

BË`mXtÀ`m nmZmV AgoM ñ\${Q>H$ AgVmV.

Aer nmZo ImÊ`mV Amcr Va àmÊ`m§Zm Ìmg

hmoVmo. Ë`m_wio dZñnVtZm g§ajU {_iVo.

D$g, JdV, `m§À`m nmZm§À`m H$S>ocm

{g{cH$mMo YmaXma ñ\${Q>H$ AgVmV. Ë`mZo

àmÊ`m§À`m {O^m H$mnyZ Ë`m§Zm BOm hmoVo.

H$iH$, _H$m ̀ m§À`m nmZm§À`m H$S>mhr YmaXma

AgVmV.

g§ajUmMm AmUIr EH$ n[aUm_H$maH$

_mJ© åhUOo ^jH$ àmUr Á`mcm Km~aVrc

AemMr Z¸$c H$aUo. gmnH$m§X (A°[a{g_m)

`m n{ü_ KmQ> Am{U Xm{O©qcJ, {ecm±J

`oWo AmT>iUmè`m dZñnVrMo CXmhaU

_Ooera Amho. ̀ m dZñnVrda {R>nHo$ AgVmV
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Am{U {VÀ`m \w$cmoè`mMm

a§J {hadm - Om§̂ im AgyZ

Vm o V §Vm oV §V ZmJmÀ`m

\$S>çmà_mUo AgVmo -

AJXr nQ ² >Q >çm Am{U

{R >nŠ`m §g{hV. AJXr

Xþê$Zhr \w$cmoam ̂ r{VXm`H$

dmQ >Vm o, AWm ©V ² Aem

dZñnVrÀ`m dmQ>çmcm

H$moU H$emcm OmB©c?

Am§~m, Om§~ BË`mXr

dZñnVr Amnë`m

g§ajUmgmR>r _w§½`m§Mr \$m¡O ~miJVmV.

X{jU A_o[aHo$V dmT>Umè`m ~m^irÀ`m EH$m

OmVrV CnnU} (pñQ>ß ỳëg) nmoH$i Am{U

Q>moH$Xma AgVmV, Ë`m§À`m nmoH$irV _w§½`m

amhVmV. AmVm `m _w§½`m§Zm AÞ åhUyZ hr

dZñnVr H$mhr ImÚH$Um§Mr {Z{_©Vr H$ê$Z

Vo g§̀ wº$ n{U©H$m§À`m Q>moH$mer R>odVo Aem

arVrZo amoQ>r - _H$mZmMr gmò  Pmë`mda

(H$nS>m Ë`m§Zm cmJV Zmhr) naV\o$S> åhUyZ

_w§½`m ~m^irMo g§ajU H$aVmV !

g§ajUmMm dZñnVtZr dmnacocm

AmUIr EH$ _mJ© åhUOo amgm`{ZH$ nXmW©

dmnaU§. h„oImoa Q>moim§Mm à{VH$ma H$aÊ`mMo

EH$ CXmhaU 1988 _Ü`o Zm|Xco Joco.

cìhmù`mÀ`m EH$m OmVrda OJUmè`m

Q>moim§Mr A§Vòmdr (hmo_m}Zc) g§aMZm

CcQ>rnmcQ>r Pmcr, VgoM n§I _wS>nco,

Ë`m§Mr aMZm ~Xccr Am{U nwZéËnmXZcm

Vo Ag_W© Pmco.

Aem àH$mao dZñnVr Am{U Ë`m§À`mda

OJUmao H$sQ>H$ `m§Mm PJS>m Xhm H$moQ>r

dfmªnmgyZ gwê$ Amho. XmoKm§Zrhr g§ajU Am{U

AmH«$_U `m§À`m nÕVr AZoH$Xm ~Xcë`m

AmhoV. ̀ mV H$moUmMm {dO` hmoUma ho H$miM

R>adoc (qH$dm Vgohr Zmhr, H$maU gnwîn

dZñnVr Am{U H$sQ>H$ ̀ m§Mr CËH«$m§Vr g_m§Va

Pmcr Amho.).

àË`oH$ dZñnVrcm OJÊ`mgmR>r

R>amdrH$ OmJm, nmUr, gỳ ©àH$me cmJVmV.

`mgmR>r hmoUmè`m ñnY}V {Q>Hy$Z amhÊ`mgmR>r

H$mhr agm`Zo hdoV, O{_ZrV _wº$ Ho$cr

OmVmV, ̀ m à{H«$ òcm "A°{ccmon°Wr' åhUOo

EH$ gOrdmMm Xþgè`m gOrdmda hmoUma

n[aUm_ Ago åhUVmV.
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EH$mM àOmVrÀ`m dZñnVr Ooìhm

_`m©{XV OmJoV dmT>VmV Voìhm A°{ccmon°Wr

dmnacr OmVo, VgoM Ooìhm {^Þ dZñnVrV

ñnYm© AgVo, CXmhaUmW© _moR>çm d chmZ

dZñnVr, Voìhmhr. dmid§Q>r àXoemV g§gmYZo

AmYrM _`m©{XV AgVmV, VoWo hr ñnYm©

AmUIr Vrd« hmoVo. ~mînZerc Voco,

\$sZm°{iŠg qH$dm BVa {dfmar agm`Zo

n[agamV _wº$ Ho$cr OmVmV. 1948 _Ü ò

J«o Am{U ~m°Za `m§Zr Ago nm{hco agm`Z

emoYyZ H$mT>co. dmid§Q>mV dmT>Umè`m EH$m

PwS>nmÀ`m nmZm§VyZ nmÊ`mV {daKiyZ Vo

Imcr nS>V hmoVo, Ë`m_wio AmOy~mOyÀ`m

O{_ZrV BVa PmS>o ê$Oy qH$dm dmTy> eH$V

ZìhVr. nmÊ`mMr AmUIr ~MV H$aÊ`mgmR>r

H$m±J«og JdVmÀ`m EH$m àH$mamZo (nmW}{Z`_

AO]Q>°Q>_) Q́>mÝg - {gÞ°{_H$ A°{gS> ho {dfmar

agm`Z _wim§_m\©$V Odinmg ngaco. Ë`m_wio

BVa PmS>o dmTy> eH$cr ZmhrV.

H°${c\$mo{Z©`mV 5 Vo 6 Xecj

hoŠQ>ada, CVma d Xè`m§À`m àXoemV M°nmaoc

ZmdmMr n[ag§ñWm Amho. H$R>rU, OmS>,

gXmh[aV nmZm§À`m d¥j d PwS>wnm§Zr Vr ~Zcr

Amho. Zmoìh|~a Vo _o hm VoWrc PmS>m§À`m

dmT>rMm H$mi AgVmo. VoWo R>amdrH$ H$mim§Zr

AmJr cmJyZ PmS>m§Mo ZwH$gmZ hmoVo. Ë`m_wio

VoWo dmT>Umè`m dZñnVtV gw_mao 25 dfm©V

MH«$s` ~Xc hmoVmV. g§emoYH$m§Zm M°naoc

n[ag§ñWoV XmoZ Jmoï>r {deof AmT>ië`m.

n{hcr åhUOo H$mhr {d{eï> PwSy>nm^modVr

_moH$ir OmJm hmoVr. Xwgar Aer H$s AmJr

cmJë`mZ§Va AmJrZ§Va EH$dfu` dZñnVtMr

hmoUmar ^anya dmT>. PwSw>nm§Mr nwÝhm dmT>

hmoB©n ª̀V EH$dfu` dZñnVtMr dmT> Mmcy

amhVo. n[apñW{VH$s_Ü ò ~XcUmè`m BVa

n`m©daUr` KQ>H$m§Mm `mV hmV Zmhr `mMr
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coIH$ : A. qM. BZm_Xma,  dZñnVremómMo {Zd¥Îm àmÜ`mnH$.

ImÌr H$ê$Z KoVë`mda `mV A°{ccmon°Wr

H$m_ H$aVo ho Z¸$s H$ico. PwSw>nm§̂ modVrÀ`m

O{_ZrMo n¥W¸$aU Ho$ë`mda {VÀ`mV

{g{ZAm°c d H$mnya `mgh BVa ~mînZerc

Q>nuÝg _moR>çm à_mUmda AmT>iyZ Amcr.

`mM_wio VoWo JdVm§À`m EH$dfu` OmVr CJdy

eH$V ZmhrV ho Z§Va {gÕ Ho$co Joco.

Ë`mMo H$maU AmJt_wio O{_ZrVrc ̀ m

Q>nuÝgMm Zme hmoVmo, VgoM Vr ~ZdUmè`m

PwS>wnm§Mmhr hmoVmo. AmJrZ§VaÀ`m H$mhr dfm©V

Q>nuÝgMm AS>Wim Zgë`mZo BVa dZñnVr

dmTy> eH$VmV. Z§Va _mÌ PwS>wnm§Mr Am{U

n`m©̀ mZo Q>nuÝgMr dmT> Pmë`mZo ghm -

gmV dfm©Z§a PwSw>nm§̂ modVr dZñn{V{da{hV

JmocmH$ma OmJm {XgVmV. `m Jmoï>r H«$_mZo

KS>V Joë`mZo M°naoc n[ag§ñWoV ~Xc hmoVmV.

Q>nuÝgà_mUo A~w©{Q>Z, \o$H${cH$ A°{gS>

BË`mXr \$sZm°{cH$ agm`Zo _wº$ H$ê$Z n[aga

BVa H$mhr dZñnVr Amnë`m dmT>rgmR>r

amIrd R>odVmV.

"nrM'À`m _wim§Zr _wº$ Ho$coco

àwZm{gZ, H$mo~r Zo ~Z{dcoco {g{Z{J«Z,

V§~mIyVrc {ZH$mo{Q>Z, dm°cZQ>_Yrc Ow½cmoZ

BË`mXr A°{ccmon°Wrcm H$maUr ŷV Agcoë`m

agm`Zm§Mmhr Q>nuÝg Am{U \$sZm°{cŠg à_mUo

n[aUm_ hmoVmo. (gXa coImgmR>r S>m°. _§Xma XmVma
`m§Zr g§X^© CncãY H$ê$Z {Xco.)

A°{ccmon°WrgmaIrM {VMr AOyZ EH$

~mOy cjmV Amcr Amho, Vr åhUOo ñd-

{Z §̀ÌU. åhUOo EH$ àOmVr ñdV…À`mM

dmT>rda n[aUm_ H$aVo.

dZñnVr - g_yhmMr dmT> hmoVmZm Vr

EH$m H«$_mZo hmoVo åhUOo cm`Ho$Ýg, h[aVm,

EH$dfu` N>moQ>çm dZñnVr, PwSw>no Am{U

Z§Va ~hþdfu` d¥j `mcm "ßc±Q> gŠgoeZ'

åhUVmV. `mV àË òH$ àH$maÀ`m dZñnVr

R>amdrH$ H$mi dmT>VmV d Aer pñWVr

{Z_m©U H$aVmV H$s Z§VaÀ`m àH$maÀ`m

dZñnVr VoWo dmT>mì`m åhUOo AmYr

dmT>Umè`m dZñnVr ñdV…À`m dmT>rda {Z~ªY

AmUVmV. gỳ ©\w$cmV ho AmT>iyZ Amco Amho.

ZdrZ àXoemV dmT>VmZm Ë`m§Mr ^anya

(g§»`mË_H$) dmT> hmoVo nU Ë`mZ§Va Vr

ñdV…À`m dmT>rda {Z`§ÌU AmUVmV.

H$Xm{MV g§gmYZm§Mm _`m©{XV dmna ìhmdm

åhUyZ Ago hmoV Agoc.

g§ajUmgmR>r Am{U AmH«$_UmgmR>rhr

dmnaë`m OmUmè`m ̀ m doJdoJù`m gmYZm§Mr

Am{U nÕVtMr _m{hVr Pmë`mdahr AmnU

n¥Ïdrdarc `m n{hë`m a{hdmem§Zm Jar~ -

{ZénÐdr åhUy H$m?
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AdH$me g§emoYZ
coIm§H$ - 4

CnJ«hm§Mo àH$ma

coIH$ : gwaoe ZmB©H$

àË òH$ CnJ«hmMo AdH$memVrc Or{dV H$m ©̀

(life-time mission) nyd©{Z`mo{OV

AgVo. AdH$memVrc CnJ«hm§Mm Cn`moJ

H$ê$Z cmoH$m§Mo OrdZ_mZ gwYmaÊ`mgmR>r

doJdoJù`m godm nwa{dUo hm AdH$me -

V§ÌkmZmMm _w»` CÔoe Amho. n¥ÏdrÀ`m

n¥ð>^mJmnmgyZ Iyn C§Mrda CnJ«hm§Zm {\$aVo

R>odë`mZo Ë`m§Mr ŷàXoemMr ì`már àM§S>

AgVo. ̀ m_wio CnJ«h - V§ÌkmZmMm Cn`moJ

doJdoJù`m H$m`m©gmR>r H$ê$Z KoUo eŠ` hmoVo.

CnJ«hm§À`m H$m`m©Zwê$n Ë`m§Mo dJuH$aU

Imcrcà_mUo H$aÊ`mV òVo.

1. Xÿag§Mma qH$dm g§XoedhZ

(Telecommunication)

`m àH$mamVrc CnJ«hm§Ûmao Q>r.ìhr. Q>o{c\$moZ
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qH$dm g§JUH${Z{_©Vr g§Xoe ̀ m§Mo WoQ> àjonU

OJm_Ü ò H$moR>ohr H$aUo eŠ` Amho. Ho$di

nm{W©d Omù`mÛmao nmR>{dco OmUmao g§Xoe

Zoh_r gai aofoV àdmg H$arV AgVmV.

n¥Ïdr Jm ocmH$ma Agë`mZo R>amdrH$

A§VamZ§VaÀ`m n¥ð>^mJr` dH«$Vo_wio Ë`m

g§XoemMo J«hU H$aUo AeŠ` hmoVo. `mgmR>r

C§M Q>m°dada ~g{dcoë`m nwZ… àgmaH$mMm

(Repeater station) Cn`moJ H$amdm

cmJVm o. CnJ «h åhUOo EH$ àH$ma o

AdH$memVrc AYm§Var (Q>m°da {da{hV)

[anrQ>g©M AmhoV. ̀ m àH$maMo CnJ«h _w»`Ëdo

ŷpñWa H$joV AgVmV. H$maU ŷH|$Ðm§À`m

A±Q>oZm§Mo CnJ«hmer EH$Xm EH$aofrH$aU

(Alignment) Ho$co H$s Z§Va nwÝhm Ë`m§Mr

hcdmhcd H$aÊ`mMr JaO ^mgV Zmhr.

`mMo EH$ CXmhaU åhUOo Kam~mhoa

~g{dcoë`m CnJ«hm§H$Sy>Z àgm[aV H$aÊ`mV

Amcoë`m Q>r.ìhr. g§Xoem§Mo WoQ> J«hU

H$aUmè`m {S>e A±Q>oZm.

2. hdm_mZ _m{hVr godm

(Meteorological)

n¥ÏdrÀ`m n¥ð>^mJmMo Am{U dmVmdaUmVrc

KS>m_moS>tMo {ZarjU Am{U Ë`m{df`rMr

Jmoim Ho$cocr _m{hVr ŷH|$ÐmH$S>o nmR>{dUo

ho `m àH$maÀ`m CnJ«hm§Mo H$m_ AgVo. `m

_m{hVrÀ`m AmYmao hdm_mZ {df`H$ A§XmO

~m§YUo eŠ` hmoVo. T>Jm§Mr ì`már d g§~§{YV

ŷàXoe, gmJam§Mo {ZarjU VgoM gmJamÀ`m

n¥ð>̂ mJmÀ`m Vmn_mZmMo _moO_mnZ ̀ m~ÔcMr

_m{hVr, ho CnJ«h gmVË`mZo nwady eH$VmV.
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3. _mJ©Xe©H$ (Navigation) CnJ«h

àUmcr

nydu Icmer d n ©̀Q>H$ H§$nmg, gỳ ©, M§Ð d

Vmao ̀ m§À`m gmømZo {XeoMm emoY KoV AgV.

AmVm \$º$ EH$m _mo~mB©c \$moZgma»`m

{XgUmè`m "OmJ{VH$ ñWmZ{Z{üVr àUmcr

(Global Positioning System)

[a{gìhaMr Vwåhmcm JaO Amho. ̀ m àH$mamVco

CnJ«h _Ü`_ C§MrÀ`m 20,100 {H$._r.

^yH$joMm Cn`moJ H$aVmV. `m àUmcrMm

Cn`moJ OhmOo, {d_mZo, AdH$me `mZo,

_moQ>mar d n ©̀Q>H$ `m§Zm Ë`m§Mo n¥Ïdrdarc

ñWmZ {Z{üV XmI{dÊ`mgmR>r hmoVmo.

4. Xyag§doXH$ (Remote Sensing)

Xÿa A§Vamdê$Z (700 Vo 800 {H$._r.)

n¥ÏdrMo {ZarjU H$aUmao ho CnJ«h Ë`m§À`mda

~g{dcoë`m H°$_oè`m§À`m gmømZo g§~§Y

n¥ÏdrMr N>m`m{MÌo KoD$Z Vr {MÌo gmVË`mZo

ŷH|$ÐmH$S>o nmR>dVmV. ho CnJ«h Y¥dr` H$joV

{\$aVmV.

5. IJmoc emór` CnJ«h

(Astronomical)

`m§Zm g§emoYH$ CnJ«h Agohr åhUVmV.

IJmocr` qnS>m§Mo JwUY_© _mnZ H$aUo hm

Ë`m §À`m H$m`m ©Mm EH$ ^mJ AgVmo.

n¥Ïdrdarc Xþ{~©UtÀ`m gmømZo ho H$m_

H$aVmZm, dmVmdaUm_wio AS>MUr òVmV.

VgoM {XdgmÀ`m àH$memV ho H$m_ eŠ`

ZgVo. AdH$memVrc Xþ{~©UrÛmao ̀ m àH$maÀ`m

g_ñ`m§da _mV H$aVm ̀ oVo. "h~c' d Aem

àH$maÀ`m CnJ«hm§Mm `m àH$mamV g_mdoe

hmoVmo.
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coIH$ : gwaoe ZmB©H$
Á òð> AdH$me emók, XoemÀ`m 15
hÿZ A{YH$ CnJ«h _mo{h_m§V _mocmMr
H$m_{Jar.
_mOr g_ yh g §MmbH$, Bòm o.
{Zd¥ÎmrZ§Va {dÚmÏ`mª_Ü`o AdH$me
g §em oYZm~Ôc AmñWm CËnÞ
hmoÊ`mgmR>r ^anya coIZ Am{U
ì`m»`mZo.

6. cîH$ar CnJ«h

ho Xÿag§doXH$ àH$maMo CnJ«h Ë`m§À`mnojm

H$_r C§Mrdê$Z (gmYmaUnUo 300 {H$._r.)

{\$aUmao AgyZ Ë`m§À`m_Ü`o à^mdemcr

H°$_oè`m§À`m gmømZo n¥Ïdrdarc chmZmV

chmZ dñVy AmoiIÊ`mMr Hw$dV (superior

resolution) AgVo. Xþgam \$aH$ åhUOo

Ë`m§À`mdarc XiUdiUmÀ`m CnH$aUm§_Ü ò

gm§Ho${VH$ (encrypted) ̂ mfoMm Cn`moJ

Ho$cocm AgVmo. n¥ÏdrÀ`m hì`m Ë`m ̂ mJmMr

Q>ohoiUr H$ê$Z {dcjU AMyH$VoZo N>m`m{MÌo

Jmoim H$aUmao Ajae… eoH$S>mo

CnJ«h n¥Ïdr^m odVr {\$aV

AmhoV.
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nmR>çnwñVH$
H$emgmR>r

Amnë`mH$S>À`m {ejU ì`dñWoV

nmR>çnwñVH$mMr \$maM _hÎdmMr ŷ{_H$m

Amh o . dJm ©V hm oUma o  {ejU

nmR>çnwñVH$m^modVr {\$aVo, Ë`mÀ`mM AmYmao

narjm KoVbr OmVo. Ë`mM _mÜ`_mVyZ

amÁ`H$V} dJm©V MmbUmè`m {ejU à{H«$ òda

{Z §̀ÌU R>ody eH$VmV.

{ejU ì`dñWoMo ê$nm§Va Ooìhm

Am¡nMm[aH$ {ejU ì`dñWoV Pmbo Voìhm

nmR>çnwñVH$mÀ`mM _mÜ`_mVyZ EH$ àH$maMo

{Z §̀ÌU {Z_m©U Pmbo. _mÝ`Vm Agbobo kmZ

nmR>çnwñVH$mVyZ XoUo hoM {ejH$mMo H$m_

hmoD$Z Jobo. Ë`mH$[aVm {ejH$ à{ejUmMr

gwédmV Pmbr. _J {ejH$m§Mr {Z ẁº$sM

OUy nmR>çnwñVH$ {eH${dÊ`mH$[aVm hmoD$

bmJbr.

2005 Z§VaMr EZ.gr.B©.Ama.Q>r.Mr

nmR>çnwñVH§$ amï´>r` Aä`mgH«$_ AmamIS>m

2005 Zwgma V`ma H$aÊ`mV Ambobr AmhoV.

Ë`m§Mm CÔoeM {ejUmV _wbm§À`m OrdZmMo

à{Vq~~ {Xgmdo Am{U _wbm§À`m OrdZmMo

g§X ©̂ dJm©V OmoSy>Z KoUo {ejH$mbm eŠ`

ìhmdo, Agm Amho. AWm©V ho H$m_

^maVmgma»`m {d{dYVoZo gOboë`m Xoem§V

Q>mQ>m gm_m{OH$ g§ñWoÀ`m {ejU {d^mJmVrb Agmo{gEQ> àmÜ`mnH$ {Xem
ZdmZr `m§Zr nmR>çnwñVH$m§À`m {d{dY n¡by §da {ejUVk _mZZr`
lr.H¥$îUHw$_ma `m§À`mer g§dmX gmYbm. Ë`mMm g{dñVa d¥Îmm§V qhXrVrb
e¡j{UH$ g§X ©̂À`m OmZo.-\o$~«w.2014 A§H$mVyZ à{gÜX Pmbm Amho. Ë`mMo
gwhmg H$moëhoH$a `m§Zr Ho$coco g§nm{XV _amR>r ê$nm§Va.
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CnpñWV H$aÊ`mMr eŠ`Vm {XgUo.

nwñVH$m§Vë`m Ame`mÀ`m AmYmao dJm©V

g§dmX H$gm gmYcm OmD$ eH$Vmo ho emoYUo

_hÎdmMo Amho. Vmo g§dmX gm§àXm{`H$VoMo

dmVmdaU ngadUmam Zgmdm; Á`m

Cn^moJdmXr dmVmdaUmV _wb§ dmT>V AmhoV

Ë`mbm àmoËgmhZ XoUmam Zgmdm; _{hbm,

Jar~ Am{U {ZgJ© ̀ m§À`m emofUmbm CÎmoOZ

XoUmam Zgmdm. ̀ m gd© dmVmdaUmV OJVmZm,

_wbm§À`m _Zm§V `m~Ôb àý {dMmaÊ`mMr

BÀN>m, Ë`m§Mr CÎmao emoYÊ`mMr j_Vm CËnÞ

hmoVo H$m, hm Iam àý Amho. µ̀ m gJù`mMm

CÔoe _wbm§Mr g_O Am{U H$ënZmeº$s

{dH${gV H$aUo hm Amho.

amï´>r` Aä`mgH«$_ AmamIS>m 2005

_Ü`o g_rjmË_H$ {ejUmMm ({H«$Q>rH$b

noS>mJ°mOr) C„oI Amho. g^modVmcÀ`m

n[apñWVrH$S>o VQ>ñWnUo ~Ky eH$Uo åhUOo

g_rjmË_H$ {ejU hmò . Ë`m

ì`dñWm Hw$Ry>Z Amë`m? Ë`m

Mm§Jë`m AmhoV H$s dmB©Q>

AmhoV? Y_m ©da AmYm[aV

^oX^mdmgma»`m Á`m Jmoï>r

H$ënZmeº$s Am{U {dMma `m

Xmohm|Zm EH${ÌV AmUVmV, Ë`m

gdmª~Ôb àý CnpñWV H$aUo

Iyn Amdí`H$ Amho. emim

EH$Q>r hr gd© H$m_§ H$ê$ eH$Uma

Zmhr, nU {H$_mZ {VWo {dMma

gmono Zmhr, H$maU BWo {Za{Zamù`m ^mJmV

_wbm§À`m OrdZmMo g§X ©̂ doJdoJio AmhoV.

gd© _wbm§À`m OrdZmMo à{Vq~~ {Xgob Ago

EH$M nmR>çnwñVH$ AgUo eŠ` Zmhr. nwñVH$

Va \$º$ EH$ gmYZ Amho. Ë`mÀ`m _XVrZo

EH$ nmœ©^y_r V`ma hmoB©b d _wbm§À`m

JaOoZwgma Am{U {ejH$mÀ`m j_VoZwgma nwT>o

OmVm òB©b.

Ia§ Va H$moUË`mhr {df`mH$aVm EH$M

nmR>çnwñVH$ AgyM Z ò. AZoH$ nmR>çnwñVHo$

AgmdrV. Ë`m Ë`m {df` KQ>H$mH$aVm ̀ mo½`

Aer gm_J«r emoYyZ Ë`mMm Cn`moJ dJm©V

H$aÊ`mBVH$s ñdV§Ì d¥Îmr d g_O {ejH$m§V

hdr.

nmR>çnwñVH$ OrdZmer OmoS>bobo

AgUo `mMm AW©, Oo H$mhr KS>V§ Amho Vo

gd© VgoM XmIdm`bm gwédmV H$aUo Agm

Zmhr.. CbQ> Oo KS>V Amho, Ë`m~Ôb àý
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H$aÊ`mbm àmoËgmhZ {_iob, {VWo ~wÜXrMm

{dH$mg hmoB©b. BWo MmbV Amboë`m

ê$T>rna§namM \$º$ Omonmgë`m OmD$ Z òV.

amï´>r` Aä`mgH«$_ AmamIS>`mMr

ŷ{_H$m {b{hVmZm àm. `enmb åhUVmV,

""OrdZmMm AW© "àË`oH$ ZdrZ {nT>rZo

Amnb§ OrdZ Zì`m nÜXVrZo OJU§' EdT>mM

Zmhr, Va OrdZmMr Zì`mZo ì`m»`m

H$aÊ`mMr, AW© emoYÊ`mMr Vr EH$ g§Yr

Amho. _mÌ AmnU Oa _wbm§Zm Amnë`mM

nmdbmda nmD$b R>odV Mmbm`bm bmdbo,

Va {ZgJ© Ë`mMo à`ËZ Wm§~dob.'' h~r~

VZdra ̀ m à{gÜX ZmQ>H$H$mamZr åhQ>b§ Amho,

""njr ñdV: CS>mbm, Va gmVm AmH$mem§Mr

~mV_r KoD$Z òB©b... nU

Oa Vwåhr CS>db§V Va

N >Vmda OmD$Z ~g yZ

amhrb.''

{eH$dVmZm _wbm§À`m

OrdZmVbo EHy$U EH$ {df`

_hÎdmMoM AmhoV. Oo

gm{hË` Am_À`m Amgnmg

KS>Umè`m KQ>Zm§H$So> Am_M§

bj doYVo Am{U _J

Ë`mVyZM Amåhmbm EImÚm

gmd ©^m ¡_ _ wÚmn` ªV

nm ohMdV o, V o CÎm_

e¡j{UH$ gm{hË`.

EImÚm am onmÀ`m

dmT>rÀ`m {ZarjUmVyZ H$iV§ H$s Ë`mbm

dmT>Ê`mH$aVm gỳ m©H$Sy>Z D$Om© {_iVo Amho.

"PmS> gỳ m©nmgyZ nmofU {_idV§ Am{U AÞ

~ZdV§' `m~Ôb {eH$Ê`mgmR>r H$_rVH$_r

EH$m amonmM§ {ZarjU H$aVm òU§ Amdí`H$

Amho. Vo amon H$Yr H$mo_oOV§ Am{U H$Yr

Omo_mZ§ dmT>V§... hr àË`j ~KÊ`mMr Am{U

AZŵ dÊ`mMrM Jmoï> Amho.

gd© {gÜXm§V ZwgVo gm§JyZ Q>mH$bo Va

_wbm§_Ü ò {ZarjUmMr JmoS>r H$er {Z_m©U

hmoUma? Ë`m§Zm CËgwH$Vm H$er dmQ>Uma?

AmgnmgÀ`m Jmoï>r hmVmiV Jobmo, VaM

AmUIrZ _moR>çm aMZoMm {dMma Am_À`m

S>moŠ`mV V`ma hmoD$ bmJVmo. "AmgnmgÀ`m
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OrdZmVyZM _wbm§À`m CËgwH$VoM§ ê$nm§Va

é{MV hmoD$ eH$V§,' hm {dkmZ {ejUmVbm

_mÝ`Vmàmá {gÜXm§V Amho.

{eH$Umar Or n{hbr {nT>r Amho, Ë`m

_wbm§gmR>r nmR>çnwñVH$mbm Am{U {b{hVm-

dmMVm òÊ`mbm EH$ {deof _hÎd Amho.

Ë`mMo AmB©d{S>b qH$dm Ë`mÀ`m AmgnmgMr

_moR>r _mUg§ Ë`mbm Aä`mgmV H$mhr _XV

H$ê$ eH$V ZmhrV EdT>çmM AWm©Zo Zmhr,

Va Ë`mMr ~wÕr Á`m gmja g§ñH¥$VrZo à^m{dV

hmoB©b Vr {dMmagaUr Ë`mÀ`m AmgnmgÀ`m

_moR>çm _mUgm§À`m ~KÊ`mÀ`m, {dMma

H$aÊ`mÀ`m, g_OyZ KoÊ`mÀ`m nÜXVtnojm

EH$X_ {Zamir Agob. {eH$boë`m Hw$Qw>§~mV

dmT>bob§ _yb Am{U Amgnmg {b{hU§-

dmMU§ A{O~mV Zgbob§ _yb `mV ~amM

\$aH$ AgVmo. nmR>çnwñVH$ V`ma H$aVmZm

Ago ~aoM _wÔo {dMmamV ¿`m`bm hdoV. Á`m

Kam§V BVa H$moUV§hr nwñVH$ Zmhr, {VWo

nmR>çnwñVH$mMr \$maM _hÎdmMr

^y{_H$m AgVo. {VWo Ë`m

nmR>çnwñVH$mMm dmna \$º$

gmYZ åhUyZ hmoV Zmhr Va Vo

ñdV…M EH$ àVrH$ ~ZV§...

emim, AmH$m§jm, EH$m g§nyU©

Zì`m OrdZe¡brM§ àVrH$. Vo

gm§^miU§, ZrQ> R>odU§ \$maM

_hÎdmM§ R>aV§.

_mÌ Á`m _wbm§À`m Kam§V

d emioV AZoH$ VèhoVèhoMr nwñVH§$ AmhoV,

{VWo nwñVH$m§M§ \$mag§ ZmdrÝ` Zmhr.

nmR>çnwñVH§$ ~è`mM {Xdgm§nmgyZ dmMbr

OmVmV, {VWo nmR>çnwñVH$ AZoH$mVb§ EH$

AgV §. åhUO oM EImÚm _ wbmM §

nmR>çnwñVH$mer ZmV§ ho EH$m ì`mnH$

gm_m{OH$ n[agamer g§~§{YV KQ>H$m§da

Adb§~yZ AgV§.

åhUyZM EZ.gr.B©.Ama.Q>r.Z§ ZdrZ

nmR>çnwñVH§$ V`ma H$aVmZm AÜ`mnH$ Am{U

{df`VÁk `m§À`m{edm` {Vgè`m JQ>mbm,

J¡agaH$mar g§KQ>Zm§Zm (EZ.Or.Amo.) gh^mJr

H$ê$Z KoVb§. `m g§KQ>Zm {deofV: d§{MV

g_mOmV H$m_ H$aVmV. Ë`m§Mo AZw^d

{dkmZ, ̂ mfm, J{UV Hw$R>bmhr {df` Agmo,

{df`VÁkmH$S o >h r ZgVmV, AZ

AÜ`mnH$mH$S o >hr ZgVmV. Ë`m §À`m

gh^mJmVyZ EZ.gr.B©.Ama.Q>r.bm EH$ Zdm

Ñ{ï>H$moZ {_imbm.
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g§nm{XV _amR>r ê$nm§Va : gwhmg H$moëhoH$a

_wbm§Mr {dMma nÜXVr, _Zmo{dkmZ

Am{U _Z:pñWVr {dMmamV Z KoVm Oo gm{hË`

{b{hbo OmB©b Vo \$º$ _wbm§ZmM Zmhr Va

_moR>çm§Zmhr g_Om`bm AdKS> dmQ>ob. Á`m

nwñVH$m§V H$mhrM VH©$g§JVr Zmhr, Hw$R>br

Var Jmoï> Hw$R>oVar OmoS>br Amho, H$ê$Z

~KVmM òUma ZmhrV Ago à`moJ {XboV

qH$dm gJi§ ZwgV§ gm§JyZ Q>mH$b§ Amho, Ë`mMm

H$m` Cn`moJ? H$mhrVar ñdV: emoYyZ

~Km`bm {e„H$M am{hb§ Zmhr Va Ë`m

nwñVH$mbm Mm§Jb§ H$g§ åhUm`M§? {ejUmMm

CÔoe Agm Amho H$s Vwåhr H$mhr Var emoYyZ

H$mT>md§. nmR>çnwñVH$mV gJi§ gm§JyZ Q>mH$b§

AZ² _wbm§Zm Ag§ dmQ>m`bm bmJb§ H$s

"emoYÊ`mgmaI§ H$mhr {e„H$M Zmhr' Va Vo

nwñVH$ e¡j{UH$ Ñï>rZ§ A{Ve` {ZH¥$ï> Zmhr

H$m?

Mm§Jbo {ejH$ nmR>çnwñVH$mÀ`m

nbrH$S o >  OmÊ`mM o _mJ © em oYVmV.

nmR>çnwñVH$mV {Xboë`m _wÚmer g§~§{YV

g§X ©̂ Am{U CXmhaU§ Vo dJm©Vrb MM}V

AmUVmV. _mÌ {ejH$ OwÝ`m nÜXVrMm

Agob Va Vmo nmR>çnwñVH$ {eH$dU§ hoM,

Amnb§ H$m_ _mZob AZ Ë`mMm Jwbm_ Agob

Va _J Jwbm_rÀ`m g§ñH¥$Vrbm nwT>o ZoB©b.

Ia§ Va nmR>çnwñVH$mMrhr g_rjm {ejH$mZ§

H$am`bm hdr. Vr j_Vm {ejH$m§_Ü ò {Z_m©U

H$aUo ho {ejH$-à{ejUm§M§ H$m_ Amho.

Amnë`mH$So> _yë`m§H$Z àm_w»`mZ§

qhXr g§X^© - OmZo.\o$~ «w.2014 _YyZ

nmR>çnwñVH$mdaM AmYm[aV AgV§.

nmR>çnwñVH$mVbr _m{hVr nmR> H$ê$Z nonamV

{b{hU§ EdT>§M Ë`mV nwaog§ _mZb§ OmV§.

{eH$Ê`mM§ d g_OyZ KoÊ`mM§ H$m¡eë` {H$Vr

{dH${gV Pmb§ `mbm Ë`mV \$mag§ ñWmZ

ZgV§. {dûcofU, {ddoMZ, {ZU©̀  KoU§, H$mhr

_m§S>Ur H$aU§ qH$dm Agboë`m _m{hVrÀ`m

AmYmao H$mhr ZdrZ Jmoï> {eH$Ê`mM§ H$m¡eë`

`m§M§ H$Yr _yë`m§H$Z Ho$b§ OmV Zmhr. nmR>m§Va

H$aU§ d {Xboë`m doimV Vo _m§S>U§, hoXoIrb

EH$ H$m¡eë` Amho nU Vo \$maM _`m©{XV

Amho. Ë`m_wio _|XÿVë`m ZdrZ pIS>Š`m

CKS>V ZmhrV qH$dm ~m¡{ÕH$ j_Vm§Mm

{dH$mghr hmoV Zmhr.

EH$ åhU Amho, ""_¡§Zo gwZm, ̂ yb J`m,

_¡§Zo XoIm, `mX ahm, _¡§Zo H$aHo$ XoIm, _¢

g_P J`m'' {H$emoa^maVrZo (EH$bì`Mr

_mV¥g§ñWm) 1970À`m XeH$mV ho nmoñQ>a

{dV[aV Ho$b§ hmoV§. ̀ mVnU nmR>m§VamMm C„oI

Amho. Or Jmoï> Amnë`mbm g_Obobr AgVo

Vr `mo½`doir AmR>dVo. nU Z g_OVmM

nmR> Ho$b§V Va WmoS>çmM {Xdgm§V AmnU

{dgê$Z OmVmo. Ë`mMm Cn`moJ _`m©{XVM

AgVmo. {ejU ho _mÌ _`m©{XV Cn`moJmM§

Agy Z ò, Ë`mMr ŷ{_H$m ì`mnH$ Am{U

gImob Agm`bm hdr.
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{Z{_©Vr B§{O{ZA[a¨J dŠg©

amO|Ð grVmam_ H$m|S>o

g.Z§. 34, em°n Z§. 4, B§Jio dñVr, Zèho, nwUo

hm{X©H$ ew^oÀN>m

Hw§$^ma gwYra {XZH$a

F$VwJ§Y

g_Vm ZJa, g.Z§. 23/2/4, Am§~oJmd ~w.
nwUo - 411 046
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gwa{jVVm Am{U ñW¡̀ © øm Ñ{ð>H$moZmVyZ

YaUmÀ`m A{^H$ënmgmR>r ̀ mo½` OmJm {ZdS>,

YaUmMm àH$ma, nm`m, C§Mr, AmH$ma ho à_wI

_wÔo {dMmamV KoVbo OmVmV. _mJrb

boIm§_YyZ AmnU YaUmMr OmJm {ZdS>rMo

{ZH$f Am{U YaUm§Mo {d{dY àH$ma nm{hbo.

nm`mVrb IS>H$m§Mr JwUdÎmm R>adÊ`mgmR>r

H$moUË`m nÜXVr dmnaë`m OmVmV, nm`mVrb

IS>H$m§Mr pñWVr Am{U YaUmMm àH$ma

ømVrb g§~§Y hohr AmnU nm{hbo. YaUmMm

A{^H$ën V`ma H$aVmZm ObA{^`§Vm

(Hydraulic Engineer), g§aMZmË_H$

A{^`§Vm (Structural Engineer),

ŷemók (Geologist), ̂ ŷ m¡{VH$s emók

(Geo-Physicist) dJ ¡a o  AZ oH $

g§emoYH$m§À`m g_Ýd`mMr JaO AgVo.

YaUmMr OmJm Am{U àH$ma R>abm H$s àË`j

YaUmMr C§Mr d AmH$ma H$gm R>adbm OmVmo

h o  AmnU øm b oImV nmh ÿ `m.

A{^H$ënmgmR>r YaUmÀ`m {d{dY àH$mamV

H$moUH$moUVo _wÔo {dMmamV KoVbo OmVmV Vohr

nmhÿ `m.

YaUmMr C§Mr

YaU ~m§YUrMm IM© YaUmÀ`m C§Mrda

Adb§~yZ AgVmo. {OVH$s C§Mr OmñV {VVH$m

IM© OmñV. Ë`m_wio OmñVrV OmñV \$m`Xo

Am{U H$_rV H$_r IM© ho XmoÝhr hoVy gmÜ`

hmoVrb Aer C§Mr R>admdr bmJVo. øm

C§Mrbm YaUmMr Am{W©H$ C§Mr (economic

depth) åhUVmV. YaUmÀ`m nmUbmoQ>

joÌmV {H$Vr nmUr òB©b Am{U Ë`mVrb

{H$Vr nmUr {d{dY Cn`moJm§gmR>r dmnabo

OmB©b ømMm A§XmO hr C§Mr R>adÊ`mgmR>r

¿`mdm bmJVmo. Á`mdoiog EH$mM hoVyZo YaU

~m§Ybo OmVo V|ìhm Ë`mMm O_mIM© qH$dm

{H$Vr nmUr Ambo d {H$Vr dmnabo ho H$mT>Uo

gmono AgVo. na§Vw ~hþCÔoer` àH$ënmV XmoZ

YaU A{^H$ën
coIm§H$ - 4

coIH$ : d¡O §̀Vr e|S>o
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qH$dm OmñV \$m`Xo, CXm. : nya{Z §̀ÌU, eoVr,

KaJwVr dmna, drO{Z{_©Vr Ago AgVrb

Va nyan[apñWVrV Obme`mV OmñVrMo nmUr

gm_mdyZ KoVm ̀ oB©b BVH$sM nmÊ`mMr nmVir

R>odmdr bmJVo. CÝhmù`mV d {hdmù`mVhr

eoVrbm nmUr {_iob, VgoM OmñV

_mJUrgmR>r drO nwadVm `oB©b Aer

Obme`mMr nmVir R>odmdr bmJVo. øm gd©

Jmoï>tgmR>r Obme`mV nwaogo nmUr Agm`bm

bmJVo. Ë`mgmR>r YaUmÀ`m n[agamV {H$Vr

nmD$g nS>Vmo ømMm A§XmO KoUo JaOoMo

AgVo. _mJrb AZoH$ dfm©Vrb nmdgmÀ`m

AmH$S>çm§Mm Aä`mg H$ê$Z AmJm_r

dfm©Vrb nmdgmMo A§XmO ~m§Ybo OmVmV.

VgoM nwamMr nmVir, nwamMr dma§dm[aVm

(frequency), Imoè`mMm AmH$ma, joÌ\$i

åhUOoM Obme`mMr j_Vm øm gJù`mMm

Aä`mg H$ê$Z AZoH$ n`m©̀ m§Mo Vºo$ d H$moï>Ho$

~Zdbr OmVmV. Aem AmdH$ OmdH$mÀ`m

Aä`mgmdê$Z YaUmMr C§Mr R>adVmZm Ë`m

C§Mr_wio gmR>boë`m àË òH$ Xebj KZ_rQ>a

(mllion cubic meter) nmUrgmR>çmgmR>r

bmJUmam IM© H$_rV H$_r AgUo Ano{jV

AgVo. Ë`mgmR>r doJdoJù`m C§MrgmR>r YaU

~m§YUrMm IM© H$mT>bm OmVmo. YaUmMr C§Mr

(_rQ>a) Am{U g§~§{YV nmUrgmR>m (KZ_rQ>a)

ømMm g§~§Y "A' AmboImV XmIdbm Amho.

"~' AmH¥$VrV YaUmMm IM© Am{U C§Mr

øm§Mm g§~§Y XmIdbm Amho. øm XmoZ

AmH¥$Vrdê$Z àË òH$ C§MrgmR>r IM© / gmR>m

ømMo JwUmoÎma H$mTy>Z y Ajmda IM©/gmR>m

Am{U x Ajmda C§Mr KoD$Z H$mT>boë`m

AmboImda H$_rVH$_r IM© / gmR>m

AgUmar C§Mr hr Am{W©H$ ÑîQ>çm `mo½`

(economic) C§Mr Yabr OmVo.

YaUmMm AmH$ma

YaUmMr C§Mr R>aë`mZ§Va Ë`mMm AmH$ma

R>adbm OmVmo. YaUmMm N>oX nm{hbm AgVm

_mÏ`mH$So> H$_r é§Xr Am{U Ogo Ogo nm`mH$So>

OmVmo Vgo Vgo é§Xr dmT>VmZm {XgVo.

Obme`mÀ`m ~mOybm (åhUOoM à{Vàdmh

upstream) Am{U Xþgè`m ~mOybm

(åhUOoM AZwàdmh downstream) H$_r

OmñV nU `mo½` CVma {Xbobo AgVmV.

YaUmMm AmH$ma d CVma R>adÊ`mgmR>r

J{UVr gyÌo dmnê$Z YaUmMo ñW¡̀ © Vnmgbo

OmVo (stability analysis).

A{^H$ënmgmR>r bmJUmar _m{hVr:

• YaUmMr JwUdÎmm CÎm_ R>odÊ`mgmR>r

bmJUmè`m ~m§YH$m_ gm{hË`mMr

VmH$X (strength), Am¡pîUH$ VgoM

J{VH$s` JwUY_© (Thermal and

Dynamic properties) .

• nm`mÀ`m IS>H$m§Mr g§nyU© _m{hVr

• YaUm§darb ^ma : YaUmMo ñdV…Mo

dOZ, Obme`mVrb nmÊ`mMm ^ma,

Vimer gmR>Umè`m JmimMm ^ma;
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A : YaUmMr C§Mr Am{U gmR>m  `m§Mm g§~§Y Xe©dUmam AmboI

~ : YaU ~m§YUrMm IM© Am{U YaUmMr
C§Mr `m§Mm g§~§Y XmIdUmam AmboI

y axis C§Mr (_r).

x axis

Am{W©H$ÑîQ>çm `mo½` C§Mr

y axis IM©

x axis
C§Mr (_r)

j_Vm (KZ_rQ>a)

H$ : AmboI A Am{U ~ dê$Z H$mT>bobm IM©/
gmR>m Am{U C§Mr `m§Mm g§~§Y XmIdUmam AmboI

y axis IM©/gmR>m

x axis
C§Mr (_r)
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dmè`mMm d YaUmda AmXiUmè`m

bmQ>m§Mm ^ma; YaUmÀ`m q^VrVyZ,

YaU Am{U nm`m øm§À`m OmoS>m_YyZ

VgoM nm`mÀ`m OmoS>, ^oJm ømVyZ

{PanUmè`m nmÊ`m_ wi o ` oUma o

D$Üd©Jm_r Xm~ (uplift forces);

YaU n[agamVrb ̂ yH§$n àdUVm Am{U

Ë`m_ wi o {Z_m ©U hm oUma o  ~b;

Vmn_mZmVrb \$aH$m_wio òUmam Xm~.

darb _m{hVrMm dmna H$ê$Z EH$m

àm`mo{JH$ AmH$mamgmR>r (tentative

profile) ñW¡̀ © {dûcofU Ho$bo OmVo Am{U

YaUmVrb à{V~bm§Mm (stresses) A§XmO

H$mT>bm OmVmo. Oa Vr `mo½` /Ano{jV

_`m©Xonojm (permissible limit) OmñV

AgVrb Va CVma d AmH$ma ~XbyZ nwÝhm

nwÝhm {dûcofU Ho$bo OmVo Am{U ̀ mo½` AmH$ma

R>adbm OmVmo. {d{dY àH$maÀ`m YaUmÀ`m

A{^H$ënmV H$moUVr I~aXmar ¿`mdr bmJVo

Vo AmVm nmhÿ `m.

^mañWm`r YaU

^mañWm`r YaUmÀ`m A{^H$ënmMr nÕV

\$ma pŠbï> ñdê$nmMr ZgVo. ^mañWm`r

YaUmdaMm A{^H$ën H$aVmZm H$mhr ^ma

gmoß`m J{UVr gyÌm§Zr ghOnUo H$mT>Vm ̀ oVmV.

H$m±H«$sQ> YaUm§À`m ~m~VrV {g_|Q> Am{U

nmUr øm§Mr amgm`{ZH$ à{H«$`m hmoD$Z CîUVm

{Z_m©U hmoVo Am{U H$m±H«$sQ>Mo Vmn_mZ

~mhoaÀ`m dmVmdaUmnojm OmñV hmoVo. H$m±H«$sQ>

YaUm §Mr OmS > r OmñV Agë`m_ wi o

dmVmdaUmÀ`m g§nH$m©Vrb ~mhoarb ̂ mJmVyZ

CîUVoMm nQ>H$Z {ZMam hmoVmo na§Vw AmVrb

^mJmVrb CîUVm hiyhiy ~mhoa nS>Vo.

Ë`m_wio H$m±H«$sQ> AmHw§$MZ nmdVo Am{U

H$m±H«$sQ>bm VSo> OmVmV. ho Q>miÊ`mgmR>r erV

H$m±H«$sQ>Mm dmna H$aÊ`mV ̀ oVmo. ̀ m_Ü ò IS>r

Am{U dmiy erVJ¥hmV AmYrM W§S> H$ê$Z

_J {_lUmV dmnaVmV Ë`m_wio H$m±H«$sQ>Mo

Vmn_mZ amgm`{ZH$ à{H«$ ò_wio dmT>bo Var

Vo dmVmdaUmÀ`m Vmn_mZmEdT>o hmoVo Am{U

nwT>o H$m±H«$sQ> AmHw§$MZ nmdyZ ôJm nS>Ê`mMm

YmoH$m amhV Zmhr.

YaUmMo A{^H$ën H$aVmZm H$mhr

{Z`_m§Mo nmbZ H$aUo _hÎdmMo Amho.

YaUmÀ`m ñW¡`m©gmR>r, YaUmMm AmH$ma,

nm`mMr é§Xr, CVma Ago `moOmdo bmJVmV

H$s doJdoJù`m ^mam§_wio {Z_m©U hmoUmar

à{V~bo `mo½` _`m©XoV amhVrb. Hw$R>ë`mhr

nmVirdarb g§H$moMr (compression)

à{V~bo `mo½` _`m©Xonojm H$_r AgVrb.

H$m±H«$sQ> VmU (Tension) noby eH$V Zmhr.

Ë`m_wio YaUmÀ`m H$moUË`mhr nmVirV VmU

òUma Zmhr ømMr I~aXmar ¿`mdr bmJVo.

ømgmR>r YaUmda `oUmè`m gd© ^mam§Mm

\${bV ^ma (resultant force) hm,

YaUmÀ`m nm`mMo Oa VrZ gmaIo ^mJ Ho$bo

Va _Yë`m 1/3 ^mJmVyZ OmUmam Agbm
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nm{hOo. ømgmR>r _mÏ`mH$Sy>Z nm`mH$So> Omdo

Ver é§Xr dmT>dV ZoVmV. ̂ mañWm`r YaUmMm

àm{V{Z{YH$ N>oX darb AmH¥$VrV XmIdbm

Amho.

_mVrMo YaU

_mVrÀ`m YaUmMm AmH$ma g_b§~

Mm¡H$moZmgmaIm AgVmo. YaUmÀ`m ~mOyMo

CVma 1 (C^m) : 2.5 (AmS>dm) øm

à_mUmV qH$dm ømhÿZ OmñV AgVmo.

_mVrÀ`m YaUmdê$Z nmUr OmUo A{Ve`

YmoŠ`mMo Agë`m_wio A{^H$ënmV doJù`m

gm§S>ì`mMr ì`dñWm Ho$bobr AgVo. _mVrÀ`m

YaUmV nmUr {PanUo An[ahm`© AgVo.

YaUmÀ`m à{Vàdmh (u/s) ~mOyH$Sy>Z

AZwàdmh (d/s) ~mOyH$So> gVV nmUr {PanV

AgVo. øm YaUmVë`m àdmhmÀ`m daÀ`m

aofobm g§n¥º$ aofm åhUVmV. åhUyZ _mVrÀ`m

YaUmÀ`m A{^H$ënmV YaUmMm H$_rVH$_r

^mJ g§n¥º$ aofoImbr amhÊ`mgmR>r `moOZm

AmImdr bmJVo. ømgmR>r {Panboë`m

nmÊ`mMm {ZMam hmoÊ`mgmR>r ~mø ^mJmV

aoVr{_{lV _mVr Am{U Jmä`mV H$_r

{PanUmar {MH$U_mVr dmnaVmV. {edm`

{Panboë`m nmÊ`mMm {ZMam hmoÊ`mgmR>r

{Zñ §̀XH$mMr `moOZm Ho$br OmVo.

YaUmÀ`m ~mOyMo CVma J{UVr gyÌm§Zr

VnmgyZ _J `mo½` CVma R>adbo OmVmV.

h = YaUmMr C§Mr

b = nm`mMr é§Xr

T = _mÏ`mMr é§Xr

Sc = ~m§YH$m_ gm{hË`mMm {d{eï> JwéËd
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coIH$ : d¡O`§Vr e|So>, H|$Ðr` Oc{dÚwV AZwg§YmZ emcm `oWyZ _w»` AZwg§YmZ A{YH$mar åhUyZ
{Zd¥Îm, YaUmÀ`m ~m§YH$m_mÀ`m ñW¡`m©g§~§YrÀ`m {d{dY Aä`mgmV g§emoYZ.
vjshende@yahoo.co.in

H$_mZr YaU

H$_mZr YaUmMm AmH$ma YZwî`mgmaIm Am{U

Cä`m N>oXmV {Z_wiË`m q^VrgmaIm AgVmo.

H$_mZr YaUmda ̀ oUmam nmÊ`mMm ̂ ma ~è`mM

à_mUmV H$_mZr JwUY_m©à_mUo ~mOyÀ`m

IS>H$m§da (abutment) Am{U WmoS>m àË`j

YaUmda gmondbm OmVmo. øm YaUmMo ñW¡̀ ©

YaUmÀ`m q^VrÀ`m dOZmda Adb§~yZ

ZgVo. Ë`m_wioM YaUmMr é§Xr H$_r R>odVm

òVo. Hw$R>ë`mhr YaUmMo A{^H$ën H$aVmZm

Ë`mda òUmè`m gd© g§̂ mì` ^mam§Mm A§XmO

H$mT>Uo JaOoMo AgVo. Ë`m_wio H$_mZr

YaUmÀ`m ~m~VrV {H$Vr ^ma ~mOyÀ`m

IS>H$m§da OmVmo Am{U {H$Vr YaUmda òVmo

ho AO_mdUo JaOoMo AgVo. H$_mZr YaUmMr

à{V~bo H$mT>Ê`mMr nÕV pŠbï> Amho. na§Vw

g§JUH$mMm Cn`moJ H$ê$Z ho eŠ` hmoVo.

H$_mZr YaUmda òUmè`m ^mam§Mm A§XmO

H$mT>bm H$s Ë`m ^mam§gmR>r YaU gwa{jV

Amho H$s Zmhr ho Vnmgbo OmVo.

Q>oHy$ YaU

Q>oHy$ YaUmV H$m±H«$sQ>Mr bmXr (slab) {Vanr

C^r Ho$bobr AgVo Am{U bmXrbm Q>oHy$

q^VrZo AmYma {Xbobm AgVmo. øm àH$maÀ`m

YaUmV nmÊ`mMm Xm~ àW_ bmXrda òVmo

Am{U Z§Va Vmo Q>oHy$ q^Vrda OmVmo. nmÊ`mÀ`m

Xm~m_wio bmXrda òUmam VmU nobÊ`mgmR>r

gi`m KmbyZ bmXr à~{bV Ho$br OmVo

Am{U Q>oHy$ q^VrV g§H$moMr à{V~bo {Z_m©U

hmoVrb Aer A{^H$ën nÜX{V dmnabr

OmVo.

YaUmÀ`m àË`j ~m§YH$m_m~Ôb

nwT>rb boImV WmoSo> OmUyZ KoD$ `m.

g§X ©̂Mr do~gmB©Q> nm{hcrV H$m?

sandarbhsociety.org
`m_Ü ò g§X ©̂Mr _wIn¥ð>o Am{U

AmYrÀ`m H$mhr A§H$mVco dmMZr` coI.
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^mñH$amMm`mªMo  J{UV

loT>r ì`dhma
coIm§H$ - 3

^mñH$amMm`mªÀ`m _ñV nÕVrZo nm`WmJmoag à_ò mMr {gÕVm _wbm§Zr Ë`m§À`m {_Ìm§Zm,

_¡{ÌUrZm gm§{JVbr. gJù`m§ZmM AmdS>br VgoM AOyZ EH$ aMZm H$ê$Z AemM àH$maMr

{gÕVmhr Ë`m§Zr WmoS>çm à`ËZm§Zr Ho$br.

AmVm ZdrZ H$mhr EoH$m`bm, g_OyZ ¿`m`bm Vr O_br. (Mm§Jbo {ejH$, XmXm

Am{U CËgwH$ {dÚmWu Ago {_iyZ H$er Y_mb H$aVmV ho AmnU ~KVmoM AmhmoV,

AmnUhr Ago CnH«$_ H$ê$ eH$mb.)

H$mH$m§Zr AVwbbm {dMmabo, "_r Vwbm AmO EH$ noê$ {Xbm, CÚm 2 noê$ {Xbo, nadm

3 {Xbo AgmM H«$_ Mmby am{hbm Va Va AmO nmgyZ 10 ì`m {Xder {H$Vr noê$ XoB©Z?'

AVwb åhUbm, "Xhm Úmb, nU AmO EH$ {XbmV Va.' H$mH$m§Zr nwT>o {dMmabo, "g_Om

Aem àH$mao AmO 1, CÚm 2, {Vgè`m {Xder VrZ Ago noê$ {Xbo, Xhmì`m {Xder 10

{Xbo Va _r EHy$U {H$Vr noê$ {Xbo gm§Jy eH$mb H$m?' _wbm§Zr nQ>mnQ> ~oarO Ho$br Am{U

gm§{JVbo 55. eoIa XmXm hmoVmM {VWo Vmo åhUbm, "~amo~a Amho nU g_Om H$mH$m§Zr Aem

àH$mao 100 {Xdg Vwåhmbm noê$ {Xbo Va EHy$U {H$Vr noê$ {Xbo?' ho Oam H$R>rUM dmQ>bo

_wbm§Zm, Ë`mV naV àË`jmV H$mhrhr Z XoVm. _mÌ ømV H$mhrVar _oI Amho, Am`{S>`m

Amho ho Va gdmªÀ`m bjmV Ambo. H$mH$m§Zr gm§{JVbo, "Aer J{UVo gmoS>dÊ`mMr gyÌo

^mñH$amMm`mªZr brbmdVr Am{U ~rOJ{UV nwñVH$m§V {Xbr AmhoV. Vw_À`m n¡H$s 10 drV

AgUmè`m§À`m nwñVH$mVgwÕm {h gyÌo {Xbobr AmhoV. Ë`m doiMr Zmdo, nÕVr, gyÌo _mhrV

H$ê$Z KoVmZmM eŠ` V|ìhm AmOMr Zmdo, gyÌo AmnU Ë`mgmo~V ~Ky.' AVwb åhUmbm,

coIH$ : {H$aU ~d}
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"Mbm nwñVH$mVbm VodT>m ^mJ Zmhr dmMbm Var Mmbob.' {h_m§JrZo Ë`mbm gwZmdbo,

"Amnbr nmR>çnwñVHo$ Oê$a dmMm`bmM hdr Am{U Ë`mVbr J{UVo Amnë`mbm òV

AgVrb Va øm kmZmMm Cn`moJ H$ê$Z AOyZ doJir, AdKS> Aer J{UVo V`ma H$am`bm

hdr. hmo {H$ Zmhr H$mH$m?' H$mH$m§Zr {Vbm em~mgH$s {Xbr. eoIa XmXmZo naV {dMmabo

Ago 100 {Xdg noê$ {Xbo Va EHy$U {H$Vr {Xbo? AmO 1, CÚm 2, nmMì`m {Xder 5,

Vo{dgmì`m {Xder 23 Ago e§̂ amì`m {Xder 100 {Xbo Va EHy$U {H$Vr noê$ {Xbo.

Ë`mZo _wbm§Zm gm§{JVbo Mbm AmnU gJio {_iyZ emoYy `m. àW_ AmnU 10 {Xdg

noê$ XoV Jobo Va EHy$U {H$Vr ho gd© nXm§Mr ~oarO Z H$aVm H$mT>Vm ̀ oB©b H$m ho ~Ky. EH§$Xa

noê$ H$go R>ady, n{hë`m {XderMo noê$ A{YH$ Xþgè`m {XderMo åhUOo 1 + 2 + 3 + 4

+ 5 + 6 + 7 + 8 + 9 + 10 = EHy$U noê$ "H$' g_Om hrM gd© nXo CbQ>r {bhÿZ

_moObr åhUOo n{hë`m§Xm 10 ì`m {Xder {H$Vr {_imbo A{YH$ Zdì`m {XderMo 9

A{YH$ AmR>ì`m {XderMo 8 eodQ>r n{hë`m {XderMo 1 Ago Ho$bo Va H$m` hmoB©b. gd©

EH$_wImZo CÎmabo EHy$U EH$M Aer CbQ>r ~oarO Ho$br H$m` Am{U gwbQ>r ~oarO Ho$br

H$m`, Ë`mM AmH$S>çm§MrM ~oarO AmnU H$aUma, Ago {h CÎma H$, Am{U Agohr H$.

H$ = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10

H$ = 10 + 9 + 8 + 7 + 6 + 5 + 4 + 3 + 2 + 1 øm XmoÝhr g_rH$aUm§Mr

~oarO H$ê$ _J ~Ky.

2H$ = (1 + 10) + (2 + 9) + (3 + 8) + (4 + 7) + ..............

+ (9 + 2) + (10 + 1)

2H$ = 11 + 11 + 11 + 11 + 11 + 11 +11 + 11 + 11 + 11 åhUOo

10 doi|bm 11 Mr ~oarO Ambr 110. J§_V ~Km 2H$ = 110, åhUOoM H$ = 55. Vwåhr

~oaOm H$ê$Z H$mT>bobo CÎma. _mÌ Aem ~oaOm H$aV H$aV 100 n ª̀V _Ob _maUo \$maM

H$R>rU Amho. nU Vwåhmbm Va Ago CÎma H$mT>m`Mo Amho. ~Km O_V§̀  H$m.

{h_m§Jr Zo {dMma _m§S>bm, Ogo AmÎmm Ho$bo Vgo H$ê$ `m åhUOo EH$Xm gwbQ> Am{U

EH$Xm CbQ> {bhÿZ ~oarO H$ê$. AVwb åhQ>bm "Aao ~mn ao AmVm ~mB©gmho~ EH$nmgyZ

e§̂ an ª̀V AmH$So> {b{hUma Am{U Ë`mÀ`m Imbr CbQ> Ho$dT>m \$im bmJob.' gJio hgbo

{h_m§JrgwÕm. gwöX _mÌ Oam {dMmamVM hmoVm. Vmo WmoS>çm doimZo gm§Jy bmJbm g_Om Vgo

{b{hbo Va n{hë`m§Xm 1 Imbr 100 òUma Ë`m§Mr ~oarO hmoUma 101 , Z§Va òUma 2

Imbr 99 ~oarO òUma 101, 3 Imbr 98 ~oarO naV 101 _Om Amho Zm. eoIa XmXmZo
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Q>moH$bo eodQ>À`m ~oaOm nU H$ê$Z ~Km. eodQ>r 100 À`m Imbr 1 ~oarO 101, 99

Imbr 2 = 101.

H$ = 1 + 2 + 3 + ......................... + 45

+ ............................... + 99 + 100

H$ = 100 + 99 + 98 + 97 + .......... + 46

+ ................................+ 2 + 1

2H$ = 101 + 101 + 101 + 101

+ ................................................ + 101

101 Mr ~oarO 100 doim åhUOo 2H$. 2H$ = 100 x 101, H$ = 5050.

AVwbZo AmO {damoYr njZoVm ~Zm`Mo R>adbo hmoVo. gwédmVrbm Am{U eodQ>r R>rH$ Amho

nU 45 Imbr 46 H$m? Amnë`mbm 101 ~oarO hdr åhUyZ? gwöXZo g_Omdbo Aao

BH$Sy>Z 45 n ª̀V AmnU OmUma Va CbQ>r H$Sy>ZgwÕm 45 doiobm 100 _YyZ A§H$ H$_r

H$aV ̀ oUma. n{hë`m§Xm 100 VyZ 0 dOm, Xþgè`m nXmV 1 dOm åhUyZ, _J 45 ì`m nXmV

100 _YyZ 44 H$_r åhUyZ 46. AemM nÕVrZo nXo _m§S>V Jobmo H$s ~oarO 101 òV

amhVo.

H$mH$m§Zr em~mgH$s {Xbr _ZmnmgyZ. AmVm bjmV òV Amho Zm MQ>H$Z CÎmao

~KÊ`mEodOr Amnbo AmnU à`ËZ Ho$bo EH$_oH$m§er ~mobV e§H$m H$mT>V gmoS>dV nwT>o Jobmo

H$s$_Om òVo Am{U H$m`_ ñdê$nr Jmoï>r g_OVmV. AmnU gÜ`m ^mñH$amMm`mªZr J{UV

H$go _m§S>bo Vo ~Km`Mo Amho, brbmdVrV 112 ì`m ûcmoH$mV Ë`m§Zr 1, 2, 3 .. Vo Z n ª̀V

g§»`m§Mr ~oarO H$er H$mT>m`Mr Ë`mMm \$moå ẁ©bm, gyÌ {Xbobo Amho

~oaOobm Ë`m§Zr g§H${bV Ago Zmd {Xbo Amho, nX åhUOo g§»`m§Mr g§»`m AmVm Z.

g§H${bV = Z x (Z + 1 )/2. Am{U ømgmR>r Ë`m§Zr hrM nÕV dmnabr.

g§H${bV = 1 + 2 + 3 + 4 + .......................+ Z -1 + Z

g§H${bV = Z + Z-1 + Z-2 + ..................+ 2 + 1

2 g§H${bV = (Z + 1) + (Z + 1) + (Z + 1) + ...........

+ (Z + 1) + (Z + 1)

2 g§H${bV = Z (Z + 1), g§H${bV = Z (Z+1)/2.

nwT>À`m ûcmoH$m§V ^mñH$amMm ©̀ EH$ A{YH$ {R>H$mUr dmnaVm òB©b Am{U Á`mVyZ

darb CÎma gwÕm {_iob Ago gyÌ gm§JVmV. åhUOo AmOÀ`m ^mfoV Generalisation
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(gm_mÝ`rH$aU, Ago åhQ>bo OmVo nU hm eãX {VVH$m Mm§Jbm dmQ>V Zmhr ò) H$aVmV.

Ë`m§Zr Ë`mgmR>r {ZdS>bobo CXmhaU AmnU gmoS>dỳ m. EH$m J¥hñWmZo n{hë`m {Xder 4

Ðå_ (Ë`m doiMo MbZ), nwT>o àË òH$ {Xder 5 Ðå_ A{YH$ øm à_mUo 15 {Xdg Vmo XmZ

XoV hmoVm. Va Ë`mZo EHy$U {H$Vr Ðå_ XmZ {Xbo.

AmnU Xa {Xder {Xbobr XmZo {bhÿ Am{U _J ^mñH$amMm`mªMo gyÌ g_OmdyZ KoD$.

4, 4 + 5 = 9, 9 + 5 = 14 = 4 + 5 + 5, 4 + 5 + 5 +5 = 19 ...

OgOgo AmnU nwT>rb {XdgmMo XmZ {H$Vr ho H$mTy>Z {bhÿ VgVer Imbrb g§»`m§Mr

_m{bH$m {_iob.

4, 9, 14, 19, ....., 39, .......

Amnë`m J{UVmà_mUo AemàH$mao Xa {Xder H$mbÀ`m nojm 5 Ðå_ OmñV XmZ,

AWm©V _m{bHo$Vrb g§»`m AmYrÀ`m g§» ònojm 5 Zo OmñV AmhoV. hr _m{bH$m Amnë`mbm

15 ì`m nXmn ª̀V {bhmdr bmJob Am{U _J Ë`m§Mr ~oarO H$amdr bmJob. Mbm H$am ~ao

{_ÌmZmo. _wbm§Zr gm§{JVbo "Amåhr T>moa _ohZV H$aUma Zmhr gyÌmZo H$ê$.' "nU Vwåhmbm gyÌ

Hw$R>o _mhrV Amho?' _wbo åhUmbr "AJmoXaÀ`mgmaIo H$mhrVar AgUma.' H$mH$m§Zr Ë`mbm

hmoH$ma ^abm Am{U gyÌ {eH$dm`bm gwédmV Ho$br.

J{UVo hr CXmhaU åhUyZ KoVbr OmVmV, Á`m `moJo H$m` {eH$m`Mo Amho ømMr

CËgwH$Vm dmT>Vo. _mÌ gyÌ gd©gmYmaU, Aem àH$maÀ`m H$moUË`mhr n[apñWVrgmR>r, àýmgmR>r

Cn`moJr nSo>b Ago hdo. øm J{UVmVrb _w»` _m{hVrMm Aä`mg H$ê$Z nwT>o Om`bm

bmJVo. øm CXmhaUmV gwédmVrMr g§»`m Am{U {Z`{_V EH$gmaIr dmT> hm _hÎdmMm

^mJ Pmbm.

hm EH$ {d{eï> g§»`m§Mm H«$_ Amho. ømV gwédmVrÀ`m g§» òV EH$ R>amdrH$ g§»`m

dmT>dbr OmVo. Z§Va AJmoXaÀ`m g§» òV Vr R>amdrH$ g§»`m {_idyZ nwT>Mr g§»`m {_iVo.

Or gwédmVrMr g§»`m Amho {Vbm AmXr Ago Zmd Amho, Or R>am{dH$ g§»`m Xa nXmV

dmT>dbr OmVo {Vbm M` åhUVmV, {OVH$s nXo øm H«$_mV AmhoV Ë`mbm JÀN> Ago

g§~moYbo Amho. Am{U Aem g§»`m§À`m {Z`_~Õ H«$_mbm J{UV loT>r åhUVmV.

nX 1 = AmXr, nX 2 = AmXr + M`, nX 3 = AmXr + 2 M` ... nX 10 =

AmXr + 9 M`

nX H$ = AmXr + (H$ - 1) M`,

CXm. Amnë`m CXmhaUmV O|ìhm H$ = 4, Ë`mdoiobm
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AmXr = 4, M` = 5, nX 4 = AmXr + (H$ - 1) M` = 4 + (4 - 1) x 5

= 19

nXm§À`m g§» òbm JÀN> åhUm`Mo. JÀN>Mm AW© {OVHo$ Om`Mo {VVH$m Agmdm.

Va Vo loT>rVrb JÀN> do nX = AmXr + ( JÀN> - 1) x M` Ago gyÌ Amho.

Va _J gyÌmà_mUo H$ = 6 do nX AmXr + (H$ - 1) M` = 4 + (6 - 1) x 5

= 19.

15 do nX 4 + (15 - 1) x 5 = 74 Agob. AmVm g§H${bV H$mT>m`Mo Amho

Ë`mMo gyÌ _m§S>bo Amho Vo Ago

g§H${bV = (JÀN> / 2 ) x (2 x AmXr + (JÀN> - 1) x M`);

Amnë`m J{UVmV, JÀN> = 15

g§H${bV = JÀN> (2 AmXr + (JÀN> - 1) M`) / 2 = 15 (2 x 4 + (15 -

1) x 5) / 2

(15 /2) (2 x 4 + 14 x 5) = 15 x 39 = 585

AmVm CÎma = EHy$U 585 Ðå_ XmZ {Xbo.

AmO hoM gyÌ first term = a (AmXr), common difference = d (M`),

no. of terms n (JÀN>)

n th term = a + (n -1) d , and sum = n/2 (2a + (n -1) d).

Ago AmnU {eH$Vmo.

ho {gÕ H$am`Mr nÕV 1 + 2+ 3 + ... + Z Mr ~oarO H$mT>Ê`mgmaIrM Amho.

J{UV loT>r n{hbr g§»`m AmXr, eodQ>Mr AmXr + (JÀN> - 1) x M`, n{hë`m nXmbm

Am{X nX åhQ>bo Va eodQ>Mo A§Ë` nX., XmoKm§Mr ~oarO òVo 2 x AmXr + (JÀN> - 1) x

M`, Xþgao nX AmXr + M`, eodQy>Z Xþgao nX AmXr + (JÀN> - 2) x M`, Ë`m§Mr ~oarO

2 x AmXr + (JÀN> - 1) x M`. AemM àH$mao nwTy>Z H$ do nX AmXr + (H$ - 1) x

M`, Am{U eodQy>Z H$ do nX AmXr + (JÀN> - H$) x M`, AmXr + AmXr = 2 x AmXr,

VgoM ( JÀN> - H$) M` + (H$ - 1) M` = M` (JÀN> - H$ + H$ - 1) = M` (JÀN>

- 1 ~oaOoVrb Xþgao nX Ambo M` (JÀN> - 1). H$ do nX Am{U eodQy>Z H$ do nX `m§Mr

~oarO òVo naV EH$Xm 2 x AmXr + (JÀN> - 1) x M`. XmoZ g§H${bVm§À`m ~oaOoV Aer

EH§$XarV JÀN> BVH$s nXo AmhoV. Am{U XmoZ g§H${bV {_idbr Va àË òH$ nX òV Amho

2 x AmXr + ( JÀN> - 1) x M`,
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2 g§H${bV = JÀN> x (2 x AmXr + (JÀN> - 1) x M`) åhUyZ

g§H${bV = (JÀN> / 2) x (2 x AmXr + ( JÀN> - 1) x M`), _wbm§Zr {J„m

Ho$bm ho A{YH$ general gyÌ AmnU {gÕ Ho$bo.

øm gyÌmVrb (2 AmXr + (JÀN> -1) M`)/2 hm AmXr Am{U eodQ>Mo nX, A§Ë`

nX `m§Mr gamgar òVo. ^mñH$amMm`mªZr øm gyÌmdê$Z {d{dY J{UVo V`ma H$ê$Z {dMmabr

AmhoV. Ë`mV H$Yr AmXr, g§H${bV Am{U JÀN> {Xbo Va M` H$mT>m`bm gm§{JVbo Amho Va

H$Yr M`, g§H${bV Am{U JÀN> {Xbo Va AmXr H$mT>m`bm gm§{JVbo Amho, AmXr, M`

Am{U JÀN> _m{hV AgVmZm g§H${bV AmnU H$mT>boM Amho. ZohmZo nwT>Mm àý Ho$bmM Oa

gyÌ Mma Jmoï>rZm OmoS>Umao Agob Va H$moUË`mhr VrZ {Xë`m Va Cabobr H$mT>Vm òVo AgoM

Z, Va _J AmXr, M` Am{U g§H${bV {Xbo Va JÀN> H$mT>Ê`mMo H$m`, Ë`mMm C„oI Amho

H$m? eoIa XmXm åhUmbm, N>mZ Ago bj hdo, JÀN> H$mT>Vm òUma Zmhr Ago Zmhr nU

~maH$mB©Zo ~{KVbo, gyÌ gwQ>o Ho$bo Va gyÌmV JÀN>Mm dJ© ̀ oVmo. åhUOoM JÀN> H$mT>m`Mo Va

dJ© g_rH$aU gmoS>dm`bm bmJVo . Vohr Vwåhmbm ̀ oVoM. ̂ mñH$amMm`mªZr JÀN> H$mT>Ê`mgmR>r

dJ© g_rH$aU AmOMo gd© gm_mÝ` gyÌ                  dmnê$Z gmoS>dbo Amho.

coIH$ : {H$aU ~d}, J{UV {eH$dÊ`mMr AmdS>, _mo. - 94230 12034

−b ±  
√b2 − 4ac

2a
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