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]¥ÎNÍ
nv v,noHkI.iHÏ lÁHxR oú:& [VdHË >ã s¢ñD fI.x<v nhmÂD

fVrVhv kÂD.fHaN , lñN,n fI n,vÍ.iHÏ clHkD ;<jHÍ lNè lD.a<n ;I
S̀ hc >Ë n,fHvÍ v,noHkI oú: lD.=Vnn# gBh iÁæHÊ ,r<ß sÎ±ã&
píL [VdHË nv ̀HdÎK.nsJ& fI u„J k™<b fI föéV v,noHkI& ;HiA
lD.dHfN& ;I hdK ;HiA píL& j„™Hè hkéÆH‰ kHlÎNÍ lD.a<n# nv hdK
.̀|,iA s¶D lD.a<n jH fH j<s¶I l¶HngI.iHÏ iÂäöéæD fVhÏ p<cÍ
>fòÎC rVÍ.r<Ê nv oVhsHË vq<Ï& j„™Hè hkéÆH‰ nv v,noHkI.iHÏ hdK
p<cÍ vh fV>,vn kÂ<n# fVhÏ hdK lÁ§<v& hx±uHè l<[<n nv
hdöéæHÍ.iHÏ >ã.sÁíD , ,d|=D.iHÏ tÎCd¥D v,noHkI.iHÏ
;úT.v,n& ;HvnÍ , ca: nv hdK p<cÍ hséòVhì& jñ„ÎG , l<vn
hsé™HnÍ rVhv =VtéÁN# fI lÁ§<v j<gÎN l¶HngI.iHÏ iÂäöéæD& j„™Hè
hkéÆH‰ nv ;Î„<léV h,‰ hc hféNhÏ iV fHcÍ fI uÁ<hË lé®ÎV ,hföéI l¶HngI
nv k§V =VtéI aN , ]æ<kæD ,hföéæD >Ë fI lé®ÎViHÏ löéÆÌG píL
[VdHË fḦnsJ& clHË jNh,Ê [VdHË& aHoW vx<fJ `ÎúÎK&
iNhdJ iÎNv,gÎ¥D& aÎF , uV° v,noHkI l<vn >clHdA rVhv
=VtJ# nv kéÎíI hdK .̀|,iA lúòW aN ;I lÑeVjVdK lé®ÎV löéÆG
nv fV>,vn j„™Hè hkéÆH‰& píL [VdHË fḦnsJ lD.fHaN# sI l¶HngI
iÂäöéæD )o¢D , yÎVo¢D( fVhÏ ̀ÎA.fÎÁD j„™Hè hkéÆH‰ fV pöF
píL [VdHË fḦnsJ , uV° v,noHkI& hc lÎHË v,hfX l<[<n
j<wÎI lD.a<kN# fH hsé™HnÍ hc hdK v,hfX lD.j<hË j„™Hè hkéÆH‰ vh nv
hkéÈHÏ iV ;Î„<léV hc löÎV v,noHkI& fH nhaéK píL [VdHË nv >yHc >Ë
;Î„<léV& fV>,vn kÂ<n# ]ÁÎK v,hf¢D lD.j<hkÁN j<sX fÈVÍ.fVnhvhË

lÁHfU >ã , xVhpHË sHcÍ iÎNv,gÎ¥D hsé™HnÍ a<kN#
,h\Í.iHÏ .;„ÎNÏ^ j„™Hè .hkéÆH‰& v,noHkI.iHÏ .tû„D&

l¶HngI.iHÏ iÂäöéæD& p<cÍ .>fòÎC .rVÍ.r<Ê , píL. [VdHË
.fḦnsJ# 

lÆNlI
;ú<v lH hc gñH• aVhdX >ã , i<hdD nv clVÍ lÁHxR oú:

xäÆI.fÁNÏ lD.a<n# nv v,noHkI.iHÏ lÁHxR oú: , kÎÂI oú:&
[VdHË >ã s¢ñD fI.x<v nhmÂD fVrVhv kÂD.fHaN , hy„F fI nkäH‰
fHvkN=D.iHÏ tû„D& [VdHË sÎ±fD vô lD.niN# fI iÂÎK u„J&
föéV v,noHkI ̀ÎA hc sÎ±ã oú: hsJ , oH� kHpÎI cdVdK >Ë nv
aVhdX yÎVhaäHß rVhv nhvn# fÁHfVhdK& clHkD.;I nv v,noHkI.iHÏ
lÁHxR oú:& sÎ±fD vô lD.niN& píL [VdHË fH pV;J fI sÂJ
`HdÎK.nsJ v,noHkI nv heV k™<b fI kHpÎI yÎVhaäHß ;HiA lD.dHfN&
;I hdK ;HiA píL& j„™Hè hkéÆH‰ kHlÎNÍ lD.a<n# fòúD hc hdK
j„™Hè wV́ haäHß kÂ<nË s<hpG v,noHkI lD.=Vnn& lÆNhvÏ hc >Ë
kÎC fI vx<fJ oH� hqHtI lD.a<n , röÂéD hc >Ë lÁíV fI j®BdI >ã
cdVclÎÁD lD.=Vnn# fòA ;<]¥D hc j„™Hè hkéÆH‰ kÎC aHlG jäòÎV hc
s¢P v,noHkI hsJ# hc >kíH ;I j„™Hè hkéÆH‰ fHuE ;HiA píL
sÎ±ã lD.=Vnn& ̈cÊ hsJ jH v,hfX lÁHsäD fVhÏ lñHsäI j„™Hè
hkéÆH‰ j<s¶I dHfN# iÂîÁÎK& fV>,vn j„™Hè hkéÆH‰ lÁíV fI fV>,vn
lÁHsäD hc lÎChË k™<b , j<hkÂÁNÏ j®BdI >ã.iHÏ cdVclÎÁD hc xVdR
v,noHkI.iH lD.=Vnn# 

h=V ]I hiÂÎJ j„™Hè hkéÆH‰ nv lÁHxR oú: hc sHgÎHË n,v l<vn
j<[I f<nÍ hsJ& hlH hx±uHè ]ÁNhkD hc tV>dÁN pH;L fV a¥G.=ÎVÏ
hdK j„™Hè nv nsJ kÎöJ “11”# fI.u±,Í& ,[<n hdK v,noHkI.iH nv
lÁHxR oú: , lñV,Ê ;I hy„F tHrN hdöéæHÍ.iHÏ hkNhcÍ.=ÎVÏ
lD.fHaÁN& fV>,vn j„™Hè hkéÆH‰ nv hdK lÁHxR vh na<hv lD.kÂHdN# nv
iVpH‰ ndN=HÍ.iHÏ lé¶Nn , lé™H,jD nv jñ„ÎG [VdHË , fV>,vn
j„™Hè hkéÆH‰ nv v,noHkI.iHÏ oú: ,[<n nhvn# ;HjHgN, , iÂ¥HvhË
“5”& [ÂU.fÁNÏ lÁHsäD hc hdK v,ù.iH hvhmI nhnÍ.hkN , >kÈH vh nv
rHgF aA v,ù lòé„T xäÆI.fÁNÏ kÂ<nÍ.hkN ;I nv hnhlI fI x<v
o±wI fI >kÈH haHvÍ lD.=Vnn#

- l¶Hn̈è iÂäöéæD sHnÍ^ nv hdK v,ù píL j„™Hè hkéÆH‰ fV
hsHõ d: l¶HngI iÂäöéæD fV pöF lé®ÎViHÏ löéÆG lÑeV fV
j„™Hè hkéÆH‰ fÎHË lD.=Vnn# såS fH hsé™HnÍ hc píL [VdHË.iHÏ

j<s¶I l¶HngI.iHÏ iÂäöéæD fVhÏ fV>,vn j„™Hè hkéÆH‰
nv v,noHkI.iHÏ tû„D p<cÍ >fòÎC rVÍ.r<Ê
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,v,nÏ , oV,[D lVf<£ fI j¶NhnÏ hc voNhniHÏ ̀ÎúÎK );I lé¶„R
fI j¶NhnÏ hc fHcÍ.iHÏ v,noHkI.iH lD.fHaÁN&( fI iÂVhÍ ,d|=D.iHÏ
tÎCd¥D iV d: hc hdK fHcÍ.iH& nv d: lN‰ >lHvÏ qVhdF l¶HngI
iÂäöéæD fV>,vn lD.a<kN# ;HjHgN, , iÂ¥HvhË “4”& gÎK , iÂ¥HvhË
“9”& ,hgéVc “51”& aHvlH , l<vjD “21”& fH hsé™HnÍ hc jñ„ÎG
iÂäöéæD v,hfX rHfG j<[ÈD fÎK j„™Hè hkéÆH‰ , píL [VdHË
,v,nÏ fI.nsJ >,vnÍ.hkN#

- l¶HngI.iHÏ nd™VhköÎG sHnÍ aNÍ^ hdK l¶Hn̈è fVhÏ j<wÎT
j®ÎÎVhè nv boÎVÍ l<vn hsé™HnÍ rVhv lD.=ÎVkN# [<vnË “8”& d:
l¶HngI nd™VhköÎG lVjäI h,‰ fVhÏ j<wÎT j„™Hè hkéÆH‰ hvhmI kÂ<nÍ ;I
rHnv hsJ j„™Hè hkéÆH‰ nv lHdG h,‰ fHcÍ l<vnk§V hc v,noHkI vh fI
w<vè jHf¶D hc [VdHË nv hdöéæHÍ fḦnsJ >Ë fV>,vn kÂHdN# `Îä„C
)1891( hc l¶Hn̈è nd™VhköÎG fV hsHõ l¶HngI ̀Î<séæD)j®ÎÎV nv
boÎVÍ nv ,hpN clHË fVhfV hsJ fH hoé±́ fÎK [VdHË ,v,nÏ ,
oV,[D( hsé™HnÍ kÂ<nÍ hsJ “fI kÆG hc5”#

- v,ù jV;ÎF l¶Hn̈è nd™VhköÎG , iÂäöéæD^ hdK v,ù
tV>dÁNiHÏ tÎCd¥D lVf<£ fI j„™Hè hkéÆH‰ vh nv k§V lD.=ÎVn jH fI
l¢Hg¶I a¥G ;„D l¶Hn̈è fåVnhcn , såS fH hsé™HnÍ hc iÂäöéæD
)dH fÈÎÁI.sHcÏ(& l¶Hn̈è lòû<ü fI lÁ¢ÆI l<vn l¢Hg¶I vh
fI.nsJ lD.>,vn# |̀,iúæVhkD ;I hdK v,ù vh fI.;Hv fVnÍ.hkN nv
,hrU .̀|,iA o<n vh fV ̀HdI ;Hv gÎK ,iÂ¥HvhË “01” fÁH kÈHnÍ.hkN& ;I
hc hdK fÎK u±,Í fV ;HviHÏ hkíHÊ aNÍ j<sX gÎK nv niI 0891
lD.j<hË fI .̀|,iA hkíHÊ aNÍ j<sX aHvlH , l<vjD “31” kÎC haHvÍ
kÂ<n#

- v,ù lúHiNhè , >clHdúÈHÏ lÎNhkD^ nv hdK v,ù fH hkíHÊ
>clHdA.iHÏ lÎNhkD& j„™Hè hkéÆH‰ fV>,vn lD.a<n# gBh fI jíÈÎChè
>clHdA lÎNhkD kÎHc nhvn , fI k<hpD ;<]: lñN,n lD.a<n# v,hfX
fI.nsJ >lNÍ hc hdK v,ù& oHü kHpÎI l<vn >clHdA hsJ# hvcù
.̀|,iA.iHÏ hkíHÊ aNÍ j<sX hdK v,ù nv júòÎW lÁHfU j„™Hè
hkéÆH‰ lD.fHaN ;I kÎHc fI lNgöHcÏ nrÎR.jV j„™Hè hkéÆH‰ vh lúòW
lD.kÂHdN# hc[Â„I l¢Hg¶Hè hkíHÊ aNÍ j<sX hdK v,ù lD.j<hË fI
;Hv hkíHÊ aNÍ j<sX i<=C , sHlD “7” haHvÍ kÂ<n# >kÈH lN‰ oHwD
fVhÏ j„™Hè hkéÆH‰ hvhmI kNhnÍ.hkN , jÁÈH fH j™HqG píL.iHÏ [VdHË
,v,nÏ , oV,[ÌD hkNhcÍ.=ÎVÏ aNÍ& j„™Hè hkéÆH‰ vh fV>,vn
kÂ<nÍ.hkN# iÂîÁÎK& hbuHË nhaéÁN ;I j„™Hè hkéÆH‰ hc föéV
v,noHkI.iHÏ tû„D nv k<hpD oú: , kÎÂI.oú: lD.j<hkN fòA
fCv=D hc lÆNhv ;G v,hkHã j<gÎN aNÍ nv fḦnsJ fI.aÂHv >dN&
fI.x<vÏ.;I %57 [VdHË fḦnsJ nv h,gÎK voNhn , %22 nv voNhn
n,Ê fI nv,Ë lûHgP vs<fD k™<n lD.;ÁN#

- v,ù v,kNdHfD [VdHË^ nv hdK v,ù& v,ù.iHÏ lVs<Ê
v,kNdHfD [VdHË )>ã.aÁHoéD ,dH iÎNv,gÎ¥D( fH l¶HngI.hÏ fVhÏ
lÁ§<v kÂ<nË j„™Hè k™<b fI föéV v,noHkI jV;ÎF lD.a<kN# såS fH
v,kNdHfD d: sÎ±ã nv x<‰ fHcÍ.hÏ hc v,noHkI , fVvsD

>fÁÂ<niHÏ pHwG nv kÆH£ lòé„T ̀HdÎK.nsJ& lÎChË j„™Hè hkéÆH‰
lúòW lD.=Vnn# Ìh‰-iHlS , vdîHvnc “6”& , aHvlH , l<vjD
“41” hc v,ù v,kNdHfD fVhÏ fV>,vn j„™Hè hkéÆH‰ hsé™HnÍ kÂ<nÍ.hkN#

- v,ù fÎ±Ë >ã.aÁHoéD^ nv hdK v,ù fH hsé™HnÍ hc l¶HngI
fÎ±Ë& j®ÎÎVhè nv boÎVÀ d: fHcÍ fI w<vè [ÂU [äVÌÏ [VdHË
,v,nÏ& [VdHË oV,[D& jäòÎV& [VdHË uVqD& boÎVÍ s<hpG
,### nv k§V =VtéI lD.a<n , ̀S hc fV>,vn iV d: hc hdK h[ChM fI.x<v
[Nh=HkI& lÎChË j„™Hè hkéÆH‰ hc l¶HngI fÎ±Ë lúòW lD.=Vnn#
=<nvd} , iÂ¥HvhË )4002(& , uäNhgVch� , s<vlK )4991( fH
hsé™HnÍ hc hdK v,ù fI fV>,vn j„™Hè hkéÆH‰ ̀VnhoéI.hkN “fI kÆG hc5”# 

fVvsD l¢Hg¶Hè `ÎúÎK kúHË lD.niN ;I fÎúéV .̀|,iA.iHÏ
hkíHÊ aNÍ nv clÎÁI j„™Hè hkéÆH‰ nv k<hpD oú: ;ú<viHÏ
hséVhgÎH& hlVd¥H& >tVdÆH& uVföéHË , iÁN,séHË hkíHÊ aNÍ hsJ#
fÁHfVhdK hkíHÊ ]ÁÎK .̀|,iA.iHdD nv hdVhË qV,vÏ fI.k§V lD.vsN#
iŃ hc hdK .̀|,iA& dHtéK v,aD sHnÍ , rHfG ;HvfVn fVhÏ fV>,vn
j„™Hè hkéÆH‰ nv v,noHkI.iHÏ tû„D p<cÍ >fòÎC rVÍ.r<Ê nv oVhsHË
vq<Ï hc xVdR j<s¶I lN‰.iHÏ iÂäöéæD fV ̀HdI lúHiNhè lÎNhkD
lD.fHaN#

l<hn , v,ù.iH
1# v,ù l¢Hg¶I
nv hdK .̀|,iA hc v,ù l¶Hn̈è iÂäöéæD sHnÍ fVhÏ fV>,vn

j„™Hè hkéÆH‰ hsé™HnÍ lD.a<n# nv hdK v,ù& jÇeÎV d: dH ]ÁN lé®ÎV
löéÆG fV v,Ï d: lé®ÎV ,hföéI l<vn fVvsD rVhv lD.=ÎVn# fI x<v
;„D j„™Hè hkéÆH‰ , =HiD píL [VdHË oV,[D fI uÁ<hË lé®ÎV
,hföéI lNgöHcÏ lD.a<kN , lé®ÎViHdD ;I fI.k§V lD.vsN fV v,Ï
j„™Hè hkéÆH‰ lÑeV iöéÁN fI uÁ<hË lé®ÎViHÏ löéÆG nvk§V =VtéI
lD.a<kN# såS fH hsé™HnÍ hc píL [VdHË.iHÏ ,v,nÏ , oV,[D
lVf<£ fI j¶NhnÏ hc voNhniHÏ `ÎúÎK );I lé¶„R fI j¶NhnÏ hc
fHcÍ.iHÏ v,noHkI.iH lD.fHaÁN&( fI iÂVhÍ ,d|=D.iHÏ tÎCd¥D iV
d: hc hdK fHcÍ.iH& nv d: lN‰ >lHvÏ qVhdF l¶HngI iÂäöéæD
fV>,vn lD.a<kN#

nv .̀|,iA pHqV& píL j„™Hè hkéÆH‰ )ssolV( fI uÁ<hË lé®ÎV
,hföéI› , píL [VdHË fḦnsJ )puV(& aHoW vx<fJ `ÎúÎK
)IcnA(& clHË jN,hÊ [VdHË )D(& iNhdJ iÎNv,gÎ¥D föéV )K(&
uV° )W( , aÎF v,noHkI )S( fI uÁ<hË lé®ÎViHÏ löéÆG nv
jñ„ÎG iÂäöéæD nv k§V =VtéI aNkN , l¶Hn̈è iÂäöéæD fH n,
sHoéHv o¢D , yÎVo¢D cdV l<vn hsé™HnÍ rVhv =VtéÁN^

)1(                                             nxnb+...+2x2b+1x1b+a =ssolV

,
)2(                                                            n

nbx...2
2bx1

1bx1a =ssolV

;I nv hdK v,hfX& ssolVpíL j„™Hè hkéÆH‰& nxiH )...,2,1=n(
lé®ÎViHÏ löéÆ„D iöéÁN ;I hké§Hv lD.v,n nv fV>,vn j„™Hè hkéÆH‰
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lÑeV .fHaÁN , a& 1a , ibiH qVhdF iÂäöéæD lD.fHaÁN# nv hnhlI
kñ<Í fV>,vn iV d: hc hdK lé®ÎViH j<wÎT lD.=Vnn#

píL [VdHË fḦnsJ )puV( uäHvè hc píL [VdHË nv hdöéæHÍ
fḦnsJ fHcÍ l<vnk§V hc v,noHkI lD.fHaN ;I fH hkéæVh‰.=ÎVÏ
uNnÏ hc >fÁÂ<niHÏ ,v,nÏ fHcÍ fI hchÏ iV voNhn lñHsäI .=VndN#
píL [VdHË fḦnsJ nv ,hrU lÁäU j®BdI ;ÁÁNÍ fVhÏ j„™Hè hkéÆH‰
lD.fHaN& gBh fI uÁ<hË d¥D hc lé®ÎViHÏ hw„D jÇeÎV=Bhv fV j„™Hè
hkéÆH‰ lñö<ã lD.a<n#

aHoW vx<fJ ̀ÎúÎK )IcnA(1fI uÁ<hË aHoûD hc vx<fJ
`ÎúÎK föéV v,noHkI fI.;Hv lD.v,n# vx<fJ ̀ÎúÎK v,noHkI fI ,d|Í
nv hféNhÏ sÎ±ã fV kVô k™<b jÇeÎV lD.=Bhvn ;I lD.j<hkN j<sX
aHoW cdV fÎHË .=Vnn “51”^

)3(                                                                                t9.0-1 =IcnA

nv hdK vhf¢I& t j¶Nhn v,ciHÏ =BaéI hc sÎ±ã rä„D nv hdöéæHÍ
fḦnsJ lD.fHaN# aHoW IcnA fN,Ë f¶N f<nÍ , nv ,hrU fÎHkæV
lÎChË j<hkHdD oH� fVhÏ [Bã >ã lD.fHaN# fNdK w<vè ;I iV ]I
lÆNhv IcnA hc w™V fI d: kCnd:.jV a<n& j<hkHdD oH� fVhÏ [Bã
>ã fÎúéV lD.=Vnn#

clHË jN,hÊ [VdHË )D( nv ,hrU fÎHkæV lNè clHkD hsJ ;I
sÎ±ã nv fHcÍ l<vnk§V [VdHË nhvn , nv hdK tVwJ j„™Hè hkéÆH‰
vô lD.niN# nv .̀|,iA pHqV& clHË ̀HdI >fÁÂ<n [VdHË nv hdöéæHÍ
fḦnsJ iV fHcÍ fI uÁ<hË jN,hÊ [VdHË nv >Ë fHcÍ lÁ§<v =VndN#
h=V]I n,hÊ [VdHË nv kÆH£ ̀HdÎK.nsJ lé™H,è o<hiN f<n hlH nv iV
w<vè n,hÊ [VdHË nv iV d: hc kÆH£ `HdÎK.nsJ jHf¶D hc n,hÊ
[VdHË nv hdöéæHÍ fḦnsJ lD.fHaN& gBh `ÎA.fÎÁD.;ÁÁNÍ lÁHsäD
fVhÏ jñ„ÎG iÂäöéæD o<hiN f<n#

[ÁS lûHgP föéV fI x<v löéÆÎL fV v,Ï kVô k™<b , nv kéÎíI
j„™Hè hkéÆH‰ jÇeÎV lD.=Bhvn& S̀ fHdN fI =<kI.hÏ nv jñ„ÎG
iÂäöéæD ,hvn .a<n# nv hdK .̀|,iA fVhÏ ,hvn kÂ<nË jÇeÎV [ÁS
föéV hc l™È<Ê iNhdJ iÎNv,gÎ¥D haäHß lûHgP föéV v,noHkI )K(&
;I hvjäH£ löéÆÎÂD fH nhkI.fÁNÏ oH� , kVô k™<b >ã fI nhoG oH�
nhvn& hsé™HnÍ aN# =V]I hdK l<q<ß kÎC rHfG fñE hsJ ;I nv clHË
a¥G.=ÎVÏ sÎ±ã fI x<v uÂ„D d: iNhdJ iÎNv,gÎ¥D lÑeV
lé™H,è fH iNhdJ iÎNv,gÎ¥D sH;K föéV a¥G lD.=ÎVn#

uV° v,noHkI )W( kÎC lHkÁN x<‰ fHcÍ v,noHkI fV v,Ï lÎChË
j„™Hè hkéÆH‰ jÇeÎV lD.=Bhvn# hlH uVqD hc v,noHkI ;I nv.fV.=ÎVkNÍ
[VdHË hsJ fI hchÏ sÎ±ã.iHÏ lòé„T , kÎC nv d: sÎ±ã
lúòW& nv clHË.iHÏ lé™H,è hc uä<v sÎ±ã lé®ÎV o<hiN f<n#
gBh fV>,vn uV° lVx<ã ;HkH‰ fI x<v ;„D hl¥HË B̀dV kÂD.fHaN#
iNlK , h,séV;Â~ )2891( uV° t¶H‰ ;HkH‰ nv aVhdX lé<sX
vh fI uÁ<hË aHoûD hc uV° lVx<ã ;HkH‰ hsé™HnÍ kÂ<nÍ.hkN “fI
kÆG hc51”#

aÎF v,noHkI )S( lD.j<hkN fV v,Ï uÂR& n,hÊ , s¢P >ã
=VtéæD [VdHË jÇeÎV =Bhvn# iÂîÁÎK lD.j<hkN fÎHkæV hkNhcÍ lûHgP
föéV ;HkH‰ fHaN& fI hdK w<vè ;I fI x<v uHÊ nv aÎF.iHÏ jÁN
lûHgP nvaJ.jV , nv aÎF.iHÏ l±dL lûHgP vdCjV ,[<n nhvkN#

hc >Ë [H ;I nhnÍ.iHÏ j„™Hè hkéÆH‰ hc j¶NhnÏ fHcÍ v,noHkI fH
x<‰.iHÏ lé™H,è [ÂU.>,vÏ lD.a<kN& kÂD.j<hË nhnÍ.iHÏ j„™Hè
vh ̀ÎA hc hséHkNhvn ;VnË ,hvn d: jñ„ÎG iÂäöéæD kÂ<n cdVh iV ]I
x<‰ fHcÍ fÎúéV fHaN& fI x<v xäÎ¶D lÎChË j„™Hè hkéÆH‰ fÎúéV
o<hiN f<n# gBh fHdN fI =<kI.hÏ nhnÍ.iHÏ j„™Hè vh hc x<‰ fHcÍ löéÆG
kÂ<n# fI.u±,Í ;HiA píL [VdHË nv x<‰ fHcÍ v,noHkI kÎC
yÎV.o¢D hsJ& d¶ÁD kVô j„™Hè nv h,hdG x<‰ fHcÍ fÎúéV hc h,hoV
>Ë o<hiN f<n# fÁHfVhdK kÂD.j<hË fH jÆöÎL píL ;G j„™Hè fV x<‰
fHcÍ& >Ë vh nv ,hpN x<‰ fI w<vè d¥Á<hoJ fÎHË kÂ<n# d: v,ù
fVhÏ hséHkNhvn kÂ<nË nhnÍ.iH& lñHsäI j„™Hè hkéÆH‰ fVhÏ ;Î„<léV
h,‰ fHcÍ v,noHkI lD.fHaN ;I fH j<[I fI vhf¢I cdV lñHsäI lD.=Vnn
“8”^

)4(     

;I nv hdK vhf¢I& 1V j„™Hè hkéÆH‰ nv ;Î„<léV h,‰&  puV píL
[VdHË nv hdöéæHÍ fḦnsJ , xV píL [VdHË nv tHw„I xhc hdöéæHÍ
fḦnsJ lD.fHaÁN# fH hsé™HnÍ hc hdK vhf¢I lD.j<hË j„™Hè hkéÆH‰
fVhÏ iV ;Î„<léV hc ;HkH‰ vh fH lñHsäI píL [VdHË nv hféNhÏ >Ë
;Î„<léV& ;I hc j™HqG j„™Hè hkéÆH‰ hc píL [VdHË nv ;Î„<léV rä„D
fI.nsJ lD.>dN& fV>,vn kÂ<n# fÁHfVhdK nv jñ„ÎG iÂäöéæD& fI [HÏ

ssolVnv v,hfX )1( , )2( hc 1V fI uÁ<hË lé®ÎV ,hföéI hsé™HnÍ
lD.a<n#

vhf¢I )4( fV hsHõ l¶HngI nd™VhköÎG cdV fI.nsJ >lNÍ hsJ ;I
kVô j„™Hè nv iV kÆ¢I fÎK n, hdöéæHÍ hkNhcÍ.=ÎVÏ vh fV pöF píL
[VdHË nv >Ë kÆ¢I fÎHË lD.;ÁN#

)5(                                                                                   xVk- = xVd ____
xd

nv hdK vhf¢I& x lñ<v löHtJ fÎK n, fHcÍ hsJ& ;I nv [ÈJ
`HdÎK nsJ lêäJ lD.fHaN& xV píL [VdHË nv tHw„I x, k d:
uNn eHfJ lêäJ lD.fHaÁN# hc pG l¶HngI )5(& d: jHfU j<hkD fVhÏ
píL [VdHË fI.nsJ lD.>dN ;I [<vnË “8” fH j<s¶I >Ë vhf¢I )4( vh
fI.nsJ >,vnÍ hsJ# 

`ÎA hc hkíHÊ jñ„ÎG iÂäöéæD ̈cÊ hsJ jH hféNh lé®ÎViHÏ löéÆG
, ,hföéI vh fV>,vn kÂ<n# gBh nv hnhlI hféNh fI lÁ¢ÆI l<vn l¢Hg¶I ,
hx±uHè [ÂU.>,vÏ aNÍ fVhÏ hdK lÁ§<v haHvÍ lD.=Vnn , såS
kñ<Í hkíHÊ jñ„ÎG iÂäöéæD aVó nhnÍ lD.a<n# 

2# ,d|=D.iHÏ lÁ¢ÆI l<vn l¢Hg¶I
p<cÍ >fòÎC rVÍ.r<Ê fH ,s¶J 56144 ;Î„<léVlVfU fÎK x<‰ 1- Antecedent Condition Index



[®VhtÎHdDÒ 94¬ 75 jHÒ 71¬ 16 , uV° aÂHgDÒ 32¬ 43 jH Ò 25¬ 73
,hrU aNÍ hsJ# hdK p<cÍ j<sX v,noHkI.iHÏ ;úT.v,n&
[HÊ.v,n& v,õ.v,n );I jÆVdäÚH fI l<hchè iL hc aÂH‰.yVã fI xV́
[Á<ã.aVØ hléNhn nhaéI& fI `HdHã v,noHkI iVdV,n ;I hc ;ú<v
ht®HköéHË nv lVc `ÎA.vfH£ ,hvn hdVhË lD.a<n& lD.vdCkN#( ,
j¶NhnÏ v,noHkI.iHÏ ;<]:.jV );I nv [ÈJ [Á<ã.yVã-
aÂH‰.aVØ [VdHË nhaéI& löéÆÎÂÚH hc lVc =BaéI ,hvn naJ rVÍ.r<Ê
nv ;ú<v jV;ÂÁöéHË lD.a<kN#(& ci¥úD lD.a<n# hr„ÎL hy„F
k<hpD p<cÍ rVÍ.r<Ê hc k<ß kÎÂI oú: jH oú: lD.fHaN , lÎChË
fHvkN=D p<cÍ hc aÂH‰ yVã fI [Á<ã aVØ ;HiA lD.dHfN# hdK
p<cÍ l¢HfR a¥G )1( aHlG lñN,nÍ.iHÏ l¢Hg¶HjD lúÈN&
sÁ+.föJ& kVdÂHkD , >Ø.nvfÁN fV läÁHÏ xäÆI.fÁNÏ aV;J sÈHlD
>ã lÁ¢ÆI.hÏ oVhsHË vq<Ï lD.fHaN “2”# 

v,noHkI.iHÏ l<vn l¢Hg¶I nv hdK .̀|,iA& v,noHkI.iHÏ
;úT.v,n& ;HvnÍ , ca: hc p<cÍ >fòÎC rVÍ.r<Ê lD.fHaÁN# u„J
hkéòHã hdK v,noHkI.iH ,[<n n, hdöéæHÍ >ã.sÁíD fV v,Ï iV d:
hc hdK v,noHkI.iH lD.fHaN& cdVh fVhÏ hkíHÊ d: jñ„ÎG iÂäöéæD
¨cÊ hsJ jH >fÁÂ<niHÏ lúHiNhjD ,v,nÏ , oV,[D fV v,Ï d:
fHcÍ hc v,noHkI& lúòW fHaÁN# fH j<[I fI hdK lñN,ndJ& jÁÈH
]ÈHv fHcÍ nv p<cÍ >fòÎC rVÍ.r<Ê rHfG fVvsD lD.fHaÁN ;I uäHvè hc
fHcÍ.iHÏ h,gÁ+.hsNÏ- >Ø.nvfÁN , >Ø.nvfÁN- ̀G.oHj<Ë hc v,noHkI
;úT.v,n& fHcÍ [Á+-;HvnÍ hc v,noHkI ;HvnÍ , fHcÍ ca:-
sV>sÎHã hc v,noHkI ca: lD.fHaÁN# l<r¶ÎJ hdK fHcÍ.iH nv p<cÍ

>fòÎC rVÍ.r<Ê nv a¥G )1( kÂHdA nhnÍ aNÍ hsJ#
3# hx±uHè [ÂU.>,vÏ.aNÍ
hx±uHè eäJ aNÍ lVf<£ fI fHvkN=D , sÎ±ã nv cdVp<cÍ.iHÏ

rVÍ.r<Ê& fI lÁ§<v nséÎHfD fI voNhniHÏ v,hkHã lÁHsF fVhÏ
jòÂÎK j„™Hè hkéÆH‰& jñ„ÎG =VndN# voNhniHdD hkéòHã aNkN ;I nv
iV n, hdöéæHÍ >ã.sÁíD fḦnsJ , ̀HdÎK.nsJ [VdHË nhaéI fHaÁN
, kÎC nhnÍ.iHÏ eäJ aNÍ lVf<£ fI >kÈH fVhÏ vsL ;HlG >fÁÂ<niHÏ
,v,nÏ , oV,[D fHcÍ ;HtD fHaÁN# fH j<[I fI hdK aVhdX& 08
voNhn hkéòHã aNkN# hlH k¥éI lÈL ndæVÏ ;I nv fV>,vn j„™Hè hkéÆH‰
nv d: fHcÍ fHdN l<vn j<[I rVhv =ÎVn& [VdHË.iHÏ uVqD ,
hkú¶HfHè v,noHkI nv >Ë fHcÍ lD.fHaÁN# fÁHfVhdK voNhniHdD ;I hc
fVvsD j<cdU fHvkN=D , v,hkHã.iHÏ eäJ.aNÍ& lúòW aN ;I
lÎChË j„™Hè hkéÆH‰ nv >kÈH fI lÎChË rHfG j<[ÈD jñJ jÇeÎV v,hkHã
pHwG hc s¢P ci¥úD fÎK hdöéæHÍ.iHÏ >ã.sÁíD rVhv nhvkN& hc
líÂ<uI voNhniH pB́ aNkN )nv fòA4 fI hdK l<q<ß ̀VnhoéI
aNÍ hsJ(# fNdK jVjÎF j¶Nhn voNhniHÏ l<vn hsé™HnÍ nv jñ„ÎG
iÂäöéæD fI 06 voNhn vsÎN# nv a¥G )2( ]ÁN kÂ<kI hc
>fÁÂ<niHÏ ,v,nÏ , oV,[D lVf<£ fI voNhniHÏ l<vn hsé™HnÍ nv
iÂäöéæD hvhmI aNÍ.hkN#

fI lÁ§<v lñHsäI píL [VdHË fḦnsJ , `HdÎK.nsJ fVhÏ iV
voNhn& hc >fÁÂ<niHÏ [VdHË& hkéæVh‰.=ÎVÏ aN# píL j„™Hè hkéÆH‰
kÎC hc j™HqG píL [VdHË fḦnsJ , `HdÎK.nsJ fI nsJ >lN ,
j<sX vhf¢I )4( píL j„™Hè hkéÆH‰ fVhÏ ;Î„<léV h,‰ lñHsäI .aN#
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a¥G 1- l<r¶ÎJ lñN,nÍ.iHÏ l¢Hg¶HjD , fHcÍ. v,noHkI.iHÏ l<vn .̀|,iA nv p<cÍ >fòÎC rVÍ.r<Ê



clHË jN,hÊ [VdHË kÎC lé®ÎV ndæVÏ hsJ ;I fH fVvsD >fÁÂ<niHÏ
[VdHË lñHsäI lD.=Vnn# iÂHk¢<v ;I fÎHË aN nv hdK .̀|,iA clHË
`HdI >fÁÂ<n nv hdöéæHÍ fḦnsJ iV fHcÍ fI uÁ<hË clHË jN,hÊ [VdHË
nv k§V =VtéI .aN , fI hchÏ iV voNhn eäJ .=VndN# iÂîÁÎK& vx<fJ
`ÎúÎK ;HkH‰ fH j<[I fI j¶Nhn v,ciHÏ =BaéI hc sÎ±ã rä„D fV
hsHõ vhf¢I )3( fVhÏ iV voNhn , nv jÂHÊ hdöéæHÍ.iHÏ l<[<n nv
n, hkéÈHÏ fHcÍ.iH lñHsäI aN# fI x<v r¢U nv hkéòHã , j¶VdT hdK
uHlG uNÊ r¢¶ÎJ.iHdD ]<Ë jÇeÎV aVhdX >ã , i<hdD nv tHw„I
clHkD fÎK n, fHvù ,[<n nhvn ,gD lÁ§<v kÂ<nË hdK u<hlG ,
l¶VtD lé®ÎViHÏ [NdN )nv fVoD l<hvn yÎV rHfG nséVõ( hc kÆ¢I
k§V ;HvfVnÏ ]ÁNhË qV,vÏ fI.k§V kÂD.vsN#

sHdV hx±uHè l<vn kÎHc fVhÏ jñ„ÎG iÂäöéæD uäHvè hc iNhdJ
iÎNv,gÎ¥D& aÎF , uV° ;HkH‰ v,noHkI nv fHcÍ l<vnk§V
lD.fHaÁN# hdK lé®ÎViH lVf<£ fI ,d|=D.iHÏ tÎCd¥D v,noHkI.iH

lD.fHaÁN ;I hc xVdR fHcndN , hkNhcÍ.=ÎVÏ.iHÏ lÎNhkD , hkíHÊ
>clHdA.iHÏ ̈cÊ fI.nsJ >lNÍ.hkN# hc iV fHcÍ hc v,noHkI.iH fH j<[I
fI x<‰ , j®ÎÎV ,d|=D.iHÏ >Ë ]ÁN kÂ<kI )nv v,noHkI ca: 7
kÂ<kI& ;HvnÍ 9 , ;úT.v,n 21 kÂ<kI( hc lûHgP föéV v,noHkI
fVnhaJ =VndN ;I nv líÂ<ß 82 kÂ<kI aNkN# nv >clHdúæHÍ fH
hsé™HnÍ hc >clHdA iNhdJ iÎNv,gÎ¥D& fI n, v,ù fHv eHfJ , fHv
htéHË& iNhdJ iÎNv,gÎ¥D fVhÏ jÂHÊ kÂ<kI.iH hkNhcÍ.=ÎVÏ aN , nv
kÈHdJ lé®ÎV iNhdJ iÎNv,gÎ¥D iV fHcÍ hc lÎHkæÎK lÆHndV lVf<£ fI
kÂ<kI.iHÏ >Ë fHcÍ fI.nsJ >lN# ̈cÊ fI j<qÎP hsJ ;I >clHdA fHv
eHfJ fVhÏ kÂ<kI.iHÏ nvaJ.nhkI )fCv=éV hc 570/0 lÎ„D.léV( ,
>clHdA fHv htéHË fVhÏ kÂ<kI.iHÏ vdCnhkI );<]¥éV hc 570/0
lÎ„D.léV( hkíHÊ aN& kÂ<kI.iH nv hsé<hkI.iHÏ t„CÏ fI r¢V 01 ,
hvj™Hß 5/61 sHkéD.léV fH nvwN jVh;L lñ„D sHoéI aNkN# kñ<À
hkíHÊ hdK >clHdA.iH l¢HfR lV[U “1” lD.fHaN# nv hkNhcÍ.=ÎVÏ.iHÏ
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a¥G 2- kÂ<kI.iHdD hc iÎNv,=Vh́.iHÏ sÎG lúHiNhjD



lÎNhkD nv lñG kÂ<kI.fVnhvÏ.iH& aÎF , uV° v,noHkI.iH kÎC
fVnhaJ =VndNkN , lÆHndV kÈHdD >kÈH kÎC fH lÎHkæÎK.=ÎVÏ fV v,Ï iV

fHcÍ fI.nsJ >lNkN# aÎF v,noHkI.iH u±,Í fV hkNhcÍ.=ÎVÏ lÎNhkD&
fH fVnhaJ x<‰ fHcÍ hc v,Ï kÆúI 00005/1 , hoé±́ hvj™Hß fÎK

[N,‰ 1- ,d|=D.iHÏ tÎCd¥D fHcÍ.iHÏ l<vn hsé™HnÍ nv l¶HngI 

[N,‰ 2- lÆNhv lé®ÎViHÏ l<vn hsé™HnÍ nv iÂäöéæD nv fVoD voNhniH )fI uÁ<hË kÂ<kI(

iNhdJ iÎNv,gÎ¥D
lé<sX léV/ eHkÎI

uV° lé<sX
léV

aÎF lé<sX x<‰
;Î„<léV

lúòûHè
kHÊ fHcÍ

5-01*443/1 96/4 5220/0 4/61 ca:-sV>sÎHã

5-01*155/3 8/7 1910/0 2/71 [Á+-;HvnÍ

5-01*326/4 44/22 4300/0 5/411 h,gÁ+->Ø.nvfÁN

4-01*020/1 5/72 1500/0 2/23 >Ø..nvfÁN-G̀.oHj<Ë

1V
yÎV o¢D

léVl¥¶F/ ;Î„<léV

ssolV
lé<sX o¢D

léVl¥¶F/ ;Î„<léV 

ssolV
;G fHcÍ

léVl¥¶F

puV/nwodV

)-(
nwodV

léVl¥¶F
puV

léVl¥¶F
D

sHuJ

IcnA
)-(

*t

v,c

fHcÍ
voNhn

9/0854 4/6423 5/235401 864/0 00819 5/233691 21 817/0 21 >Ø-G̀*

6/517862 5/650402 7/9160756 945/0 4212108 7/34728541 53 964/0 6 >Ø-G̀

8/053771 6/292411 3/2220863 173/0 6524712 3/8744585 13 829/0 52 >Ø-G̀

6/23022 9/19751 005805 84/0 098964 093879 53 989/0 34 >Ø-G̀

1/00061 7/09101 041823 163/0 031581 072315 8 489/0 93 >Ø-G̀

3/74811 1/7997 805752 614/0 294381 000144 22 58/0 81 >Ø-G̀

2/44141 6/11421 456993 957/0 2395521 6855561 12 1/0 1 >Ø-G̀

1/37072 7099 5/6434311 870/0 80469 5/4570321 13 1 813 h,->Ø*

7/53791 5/90511 7/2387131 892/0 223065 7/4518781 32 518/0 61 h,->Ø

2/9041 9911 6/972731 517/0 025443 6/997184 61 225/0 7 h,->Ø

2/4382 7/7302 913332 394/0 017622 920064 92 29/0 42 h,->Ø

2/1685 8/8933 851983 492/0 621261 482155 22 964/0 6 h,->Ø

167 5/286 6/93711 97/0 28044 6/12855 5 225/0 7 ì-�*

1/6977 1/6106 1/674301 65/0 256131 1/821532 31 14/0 5 ì-�

6/4547 9/3584 3/78438 963/0 62784 3/312231 5 29/0 42 ì-�

1/62733 8/18622 1/721093 4/0 082062 1/704056 6 699/0 35 ì-�

6/02751 3/58911 3/741602 445/0 420642 3/171254 5 999/0 69 ì-�

9/0465 6/6625 7/27368 268/0 009045 7/272726 61 999/0 78 c-õ*
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*t^ j¶Nhn v,ciHÏ =BaéI hc sÎ±ã rä„D

*lÁ§<v hc >Ø-G̀^ fHcÍ >Ø.nvfÁN-G̀.oHj<Ë& h,->Ø^ fHcÍ h,gÁ+.hsNÏ->Ø.nvfÁN& ì-�^ fHcÍ [Á+-;HvnÍ , c-õ^ fHcÍ ca:-sV>sÎHã lD.fHaÁN#
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hdöéæHÍ.iH kÎC fV>,vn =VndNkN# aÎF hkNhcÍ.=ÎVÏ.aNÍ , aÎF
lñHsäHjD fI. x<v lé<sX %51 , pNh;êV %91 fH iL hoé±́
nhaéÁN& gBh lÎHkæÎK >kÈH l<vn hsé™HnÍ rVhv =VtJ# líÂ<uI hdK
hx±uHè fI iÂVhÍ x<‰ fHcÍ.iH nv [N,‰ )1( >lNÍ.hkN#

lé®ÎViHÏ l<vn hsé™HnÍ nv l¶HngI iÂäöéæD aHlÌG iNhdJ
iÎNv,gÎ¥D föéV )K(& uV° )W( , aÎF v,noHkI )S(& nv x<‰
iV fHcÍ eHfJ lD.fHaÁN ;I nv [N,‰ )2( lúòW aNkN# sHdV
lé®ÎViHÏ löéÆG ;I uäHvjÁN hc píL [VdHË fḦnsJ )puV(&
aHoW vx<fJ ̀ÎúÎK ;HkH‰ )IcnA( , clHË jN,hÊ [VdHË )D( , kÎC
lé®ÎV ,hföéI d¶ÁD j„™Hè hkéÆH‰ nv ;Î„<léV h,‰ )1V( fI hchÏ iV
voNhn lñHsäI aNkN& ;I j¶NhnÏ hc >kÈH fI uÁ<hË kÂ<kI nv [N,‰
)2( >lNÍ.hkN# 

¨cÊ fI b;V hsJ ;I nv [N,‰ )2(& ssolVlé<sX hc jÆöÎL
kÂ<nË píL ;G j„™Hè fV x<‰ fHcÍ fI.nsJ >lNÍ hsJ , iÂHk¢<v ;I
nv [N,‰ lúHiNÍ lD.a<n fH j„™Hè hkéÆH‰ nv ;Î„<léV h,‰ )1V(
lé™H,è hsJ# fI uäHvè ndæV& lD.j<hË =™J ;I fH hsé™HnÍ hc 1V&
j„™Hè hkéÆH‰ fI.x<v yÎV o¢D nv x<‰ fHcÍ jÆöÎL lD.a<n , lÆHdöI
lÆHndV >Ë fH ssolV lé<sX kúHË lD.niN ;I lÆNhv >Ë nv ;Î„<léV h,‰
fHcÍ hc lé<sX o¢D j„™Hè hkéÆH‰ fÎúéV hsJ# fI uÁ<hË lêH‰ fVhÏ
h,gÎK voNhn [N,‰ )2( h=V píL j„™Hè hkéÆH‰ ;G fHcÍ fV x<‰ fHcÍ
)2/23 ;Î„<léV( jÆöÎL =Vnn& píL j„™Hè hkéÆH‰ lé<sX nv iV
;Î„<léV 4/6423 léVl¥¶F lD.a<n# hlH h=V hc vhf¢I )4( j„™Hè
hkéÆH‰ fI x<v yÎVo¢D lñHsäI a<n& nv ;Î„<léV h,‰ fHcÍ
58/0854 léVl¥¶F& nv ;Î„<léV n,Ê 79/3744 léVl¥¶F& nv
;Î„<léV s<Ê 85/9634 léVl¥¶F& ###& nv ;Î„<léV niL
89/3073 léVl¥¶F& nv ;Î„<léV fÎöéL 80/5292 léVl¥¶F&
nv ;Î„<léV sD.hÊ 79/9032 léVl¥¶F , nv ;Î„<léV >oV
44/3022 léVl¥¶F lD.=Vnn )hdK lñHsäHè jH 01 vrL huúHv
hkíHÊ aNÍ hsJ(#

fVhÏ lúòW kÂ<nË lÎChË j®ÎÎVhè lé®ÎViHÏ löéÆG nv jÂHÊ
voNhniHÏ l<vn hsé™HnÍ nv jñ„ÎG iÂäöéæD& qVdF j®ÎÎVhè >kÈH
nv [N,‰ )3( fVhÏ ;G voNhniH hvhmI aNÍ hsJ# lÆHdöI qVdF
j®ÎÎVhè hdK lé®ÎViH kúHË lD.niN ;I píL [VdHË fḦnsJ nhlÁI.Ï
j®ÎÎVhè cdHnÏ köäJ fI sHdV lé®ÎViH nhvn# hdK hlV fI hdK ngÎG hsJ
;I  puV fH fHvkN=D j®ÎÎV lD.;ÁN , péD lÂ¥K hsJ ;I lÎChË
j®ÎÎVhè píL [VdHË fḦnsJ& fI hchÏ voNhniHÏ lòé„T nv d:
fHcÍ oHü& föÎHv fÎúéV hc j®ÎÎVhè >Ë hc d: fHcÍ fI fHcÍ ndæV fHaN#
lé®ÎViHÏ IcnA, DkÎC fI hchÏ iV fHvkN=D j®ÎÎV lD.;ÁÁN& hlH lÎChË

j®ÎÎVhè >kÈH hc puV;ÂéV hsJ# S& K , Wnv iV fHcÍ eHfJ iöéÁN
, hké§Hv lD.v,n qVdF j®ÎÎVhè ;ÂéVÏ nhaéI fHaÁN# fI uÁ<hË lêH‰
iNhdJ iÎNv,gÎ¥D nv d: lÁ¢ÆI lÂ¥K hsJ j®ÎÎVhè ]ÁNhkD
kNhaéI fHaN hlH cdHn f<nË köäD qVdF j®ÎÎVhè SfI ngÎG j®ÎÎV rHfG
l±p§I aÎF hc n, v,noHkI ca: , ;HvnÍ nv lÁHxR ;<iöéHkD
köäJ fI n, fHcÍ v,noHkI ;úT.v,n& ;I nv naJ ,hrU aNÍ.hkN&
lD.fHaN# fI.x<vÏ.;I l¢HfR [N,‰ )1( pNh;êV aÎF )lVf<£ fI
ca:( pN,nÚh 5/6 fVhfV aÎF pNhrG )lVf<£ fI fHcÍ h,gÁ+-
>Ø.nvfÁN hc ;úT.v,n( hsJ#

4# fVvsD ]æ<kæD [VdHË.iHÏ uVqD , hkú¶HfHè v,noHkI.iH
d¥D hc k¥Hè rHfG j<[I nv j<s¶I v,hfX iÂäöéæD fVhÏ fV>,vn

j„™Hè hkéÆH‰ nv d: fHcÍ& fVvsD [VdHË.iHÏ uVqD , hkú¶HfHè
v,noHkI nv tHw„I fÎK hdöéæHÍ.iHÏ >ã.sÁíD nv n, hkéÈHÏ fHcÍ
lD.fHaN# fHdN fHcÍ.iHdD fVhÏ jñ„ÎG iÂäöéæD hkéòHã =VnkN ;I
péD.ḧl¥HË hkú¶HfD kNhaéI fHaÁN› , dH nv w<vè ,[<n& sÈL
kH]ÎCÏ hc [VdHË vh nv fV=ÎVkN# fÁHfVhdK fH fVvsD j<cdU fHvkN=D ,
v,hkHã.iHÏ eäJ.aNÍ nv tHw„I fÎK hdöéæHÍ.iHÏ >ã.sÁíD&
voNhniHdD ;I lÎChË j„™Hè hkéÆH‰ nv >kÈH fI lÎChË rHfG j<[ÈD jñJ
jÇeÎV v,hkHã pHwG hc s¢P ci¥úD fÎK n, hkéÈHÏ fHcÍ rVhv nhvkN&
hc líÂ<uI voNhniHÏ l<vn hsé™HnÍ nv l¶HngI pB́ aNkN# fVhÏ
hdK lÁ§<v ̈cÊ f<n jH lÎChË [VdHË ,v,nÏ j<sX hkú¶Hã.iH ,
v,hkHã s¢ñD pHwG hc fHvkN=D nv x<‰ fHcÍ l<vnk§V fI hchÏ
voNhniHÏ lòé„T j¶ÎÎK =Vnn# nv w<vè ,[<n hdöéæHÍ.iHÏ
>ã.sÁíD fV v,Ï hkú¶Hã.iH& fH hsé™HnÍ hc hx±uHè sÎ±ã eäJ
aNÍ nv hdöéæHÍ.iH& lÎChË [VdHË ,v,nÏ j<sX >kÈH fVnhaJ =VndN#
nv yÎV hdK w<vè hféNh fH hsé™HnÍ hc kÆúI.iHÏ j<<̀=VhtD&
,d|=D.iHÏ p<cÍ >fòÎC hkú¶Hã lVf<xI )lHkÁN lVc p<cÍ , löHpJ
>Ë( j¶ÎÎK =VndN# såS fH hsé™HnÍ hc hdöéæHÍ.iHÏ fHvhË.sÁíD hxVh́
hdK p<cÍ , d¥D hc v,ù.iHÏ fV>,vn fHvkN=D nv s¢P p<cÍ “3”&
;I nv hdK .̀|,iA hc v,ù ]ÁNq„¶D.iHÏ jÎöK hsé™HnÍ aN&
lé<sX fHvkN=ÌD p<cÍ fV>,vn aN , fH nv k§V =VtéK qVdF v,hkHã&
hvj™Hß v,hkHã lñHsäI , nv kÈHdJ fH qVã kÂ<nË >Ë nv s¢P
p<cÍ& píL v,hkHã pHwG lñHsäI =VndN#

S̀ hc fVvsD fHcÍ.iHÏ l<vn l¢Hg¶I nv hdK .̀|,iA , lñHsäI
lÎChË [VdHË.iHÏ uVqD ,v,nÏ , =HiD oV,[D hc hdK fHcÍ.iH&
j¶NhnÏ hc voNhniH ;I píL [VdHË.iHÏ uVqD nv >kÈH rHfG j<[I
f<n hc líÂ<uI voNhniH pB́ =VndNkN# lÁ§<v hc oV,[D.&
hkú¶HfHè lñN,n oV,[D , >ã hkN� fVnhaJ aNÍ j<sX

[N,‰ 3- qVdF j®ÎÎVhè lé®ÎViHÏ löéÆG l<vn hsé™HnÍ  nv jñ„ÎG iÂäöéæD nv ;G voNhniH

W K S D IcnA puV lé®ÎV löéÆG

693/0 834/0 677/0 975/0 927/0 846/1 qVdF j®ÎÎVhè nv ;G voNhniH
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;úH,vchË nv fHcÍ h,gÁ+- >Ø.nvfÁN lD.fHaN ;I h,gD fV hsHõ
hdöéæHÍ.iHÏ >ã.sÁíD l<[<n , n,lD fV hsHõ fHcndNiHÏ lñ„D
fV>,vn aNÍ.hkN# fNdK jVjÎF 06 voNhn fHrD lHkNkN ;I lé<sX ,
pNh;êV köäJ píL [VdHË.iHÏ uVqD fI píL [VdHË fḦnsJ
fHcÍ nv hdK voNhniH fI jVjÎF uäHvè hc %4 , %91 fVhÏ [VdHË.iHÏ
,v,nÏ , %50/0 , %1/0 fVhÏ [VdHË.iHÏ oV,[D lD.fHaÁN#

fñE , kéÎíI.=ÎVÏ
S̀ hc fV>,vn jÂHÊ lé®ÎViHÏ löéÆG , ,hföéI& hrNhÊ fI j<s¶I

l¶HngIiHÏ iÂäöéæD fH n, sHoéHv o¢D , yÎVo¢D )v,hfX 1 , 2(
fH hsé™HnÍ hc kVÊ.htChv TATSYS=VndN# nv jñ„ÎG iÂäöéæD lé®ÎV
,hföéI& d¶ÁD j„™Hè hkéÆH‰ nv ;Î„<léV h,‰ )1V(& fV pöF
lé®ÎViHÏ löéÆG dHn aNÍ l<vn >clHdA rVhv .=VtJ& ;I kéHd{ hdK
jñ„ÎG nv [N,‰ )4( hvhmI aNÍ hsJ# fVvsD qVhdF iÂäöéæD
o¢D )r( fÎK  1V , lé®ÎViHÏ löéÆG kúHË lD.niN ;I j„™Hè hkéÆH‰
fÎúéVdK iÂäöéæD vh fI jVjÎF fH píL [VdHË fḦnsJ
)78/0Ÿr(& n,hÊ [VdHË )54/0Ÿr(& iNhdJ iÎNv,gÎ¥D
)32/0Ÿr( , uV° ;HkH‰ )31/0Ÿr( nhvn , sHdV lé®ÎViH hc
hiÂÎJ ;ÂéVÏ fVo<vnhv lD.fHaÁN#.

hféNh jñ„ÎG iÂäöéæD fH sHoéHv o¢D hkíHÊ aN ;I kéHd{ >Ë nv
v,hfX )6( jH )31( hc [N,‰ )4( lúHiNÍ lD.a<n# vhf¢I )6( fH
hsé™HnÍ hc iV aA lé®ÎV löéÆG fI.nsJ >lN# nv v,hfX )7( , )8( hc
lé®ÎViHÏ píL [VdHË fḦnsJ& n,hÊ [VdHË& iNhdJ iÎNv,gÎ¥D
, uV° ;HkH‰ ;I fḦjVdK qVhdF iÂäöéæD vh nhvkN& hsé™HnÍ aN#
fHv ndæV fH hsé™HnÍ hc sI lé®ÎV píL [VdHË fḦnsJ& n,hÊ [VdHË ,
aHoW vx<fJ `ÎúÎK ;HkH‰ ;I fV hsHõ [N,‰ )3( qVdF
j®ÎÎVhè fḦdD nhvkN& jñ„ÎG iÂäöéæD hkíHÊ aN# kéÎíI hdK jñ„ÎG
kÎC nv vhf¢I )9( hc [N,‰ )4( hvhmI aNÍ hsJ# iÂHk¢<v ;I lúHiNÍ
lD.a<n qVdF jäÎÎK dH j¶ÎÎK )2R( fH ;HiA lé®ÎViH hc aA fI sI
uNn jÁÈH 120/0 ;HiA lD.dHfN# nv v,hfX )01(& )11( , )21(
pHgJ.iHÏ ndæVÏ kÎC l<vn fVvsD rVhv =VtéÁN# nv kÈHdJ fI ngÎG
iÂäöéæD cdHn fÎK , 1V& puV, iÂîÁÎK kéHd{ l<[<n nv
.̀|,iA.iHÏ `ÎúÎK ;I v,hfX l¶ÁD.nhvÏ fÎK hdK n, lé®ÎV fI.nsJ
>,vnÍ.hkN& jÁÈH hc píL [VdHË fḦnsJ nv vhf¢I )31( hsé™HnÍ aN#
fH lVh[¶I fI [N,‰ )4( lúHiNÍ lD.a<n ;I qVdF jäÎÎK nv vhf¢I
)31( jÁÈH fI lÎChË 220/0 hc vhf¢I )6( ;I jÂHÊ lé®ÎViH vh nv
fVlD.=ÎVn& ;ÂéV hsJ# fÁHfVhdK lD.j<hË kéÎíI =VtJ ;I lÈéVdK
uHlG nv `ÎA.fÎÁD j„™Hè hkéÆH‰& píL [VdHË fḦnsJ lD.fHaN ,

[N,‰ 4- v,hfX iÂäöéæD j<s¶I dHtéI fVhÏ ̀ÎA.fÎÁD j„™Hè hkéÆH‰

2R jÁ§ÎÂD* 2R v,hfX iÂäöéæD aÂHvÍ vhf¢I

208/0 938/0 W46.7941-S4.543356+K7256613+IcnA65.5773+D12.011+puV2120.0=1V 6

108/0 138/0 W95.4491-K3565654+D58.624+puV3020.0=1V 7

197/0 818/0 K3.277602-D12.53+puV3120.0=1V 8

297/0 818/0 IcnA88.7544+D79.921-puV4120.0=1V 9

497/0 028/0 W20.992-D38.642+puV2120.0=1V 01

697/0 918/0 W32.921-puV8120.0=1V 11

597/0 718/0 D81.42-puV3120.0=1V 21

997/0 718/0 puV2120.0=1V 31

077/0 428/0 780.0-IcnA241.0-D179.0
puV250.0=1V 41

687/0 638/0 876.0-W450.0-DpuV932.0=1V 51

587/0 638/0 996.0-W299.0
puV142.0=1V 61

767/0 228/0 022.0-D179.0
puV370.0=1V 71

467/0  028/0 239.0
puV360.0=1V 81

jda*2R
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pB́ sHdV lé®ÎViH hc v,hfX iÂäöéæD& o¢HÏ ]ÁNhkD nv ̀ÎA.fÎÁD
kéHd{ fI.,[<n kÂD.>,vn# hdK hlV fH j<[I fI qVdF j®ÎÎVhè fḦÏ

puV& l¢HfR [N,‰ )3(& kÎC rHfG j<[ÎI hsJ# 
nv hnhlI fH hsé™HnÍ hc sHoéHv yÎVo¢D& jñ„ÎG iÂäöéæD hkíHÊ

aN ;I kéHd{ >Ë nv v,hfX )41( jH )81( hvhmI aNÍ.hkN# lé®ÎViHÏ
l<vn hsé™HnÍ nv hdK v,hfX fI jVjÎF léÁHzV fH v,hfX o¢D )9( jH
)31( lD.fHaÁN# fH j<[I fI [N,‰ )4( lúHiNÍ lD.a<n ;I qVdF
jäÎÎK nv v,hfX )41(& )51(& )61(& )71( , )81( fI jVjÎF fI
lÎChË 600/0 & 610/0 & 710/0 & 500/0 , 300/0 köäJ fI
pHgJ o¢D léÁHzV o<n htChdA dHtéI hsJ# nv l<vn 2RjÁ§ÎÂD iL
v,kN lúHfÈD l±p§I lD.=Vnn#

lÆHdöI v,hfX [N,‰ )4( kúHË lD.niN ;I lÑeVjVdK uHlG nv
`ÎA.fÎÁD j„™Hè hkéÆH‰& píL [VdHË fḦnsJ lD.fHaN
fI.x<vÏ.;I htC,nË sHdV lé®ÎViH fI l¶HngI iÂäöéæD& qVdF

jäÎÎK vh jÁÈH fI lÎChË hkN;D fÈä<n lD.fòúN# .̀|,iA.iHÏ hkíHÊ
aNÍ nv lÁHxR ndæV kÎC p¥HdJ hc iÂäöéæD cdHn fÎK píL j„™Hè
hkéÆH‰ , píL [VdHË fḦnsJ nhvn# iÂîÁÎK hc lÆHdöI l¶Hn̈è
o¢D , yÎVo¢D l±p§I lD.a<n ;I l¶Hn̈è yÎVo¢D kÎC jH
pN,nÏ kéHd{ vh fÈéV `ÎA.fÎÁD lD.;ÁÁN# fH j<[I fI l¢HgF fñE
aNÍ v,hfX )31(& )61( , )81( hc ;HvfVn fÎúéVÏ fVo<nhv
lD.fHaÁN& gBh nv a¥G.iHÏ )3( jH )6( fI lÁ§<v hvcdHfD uÂ„¥Vn
hdK v,hfX nv t†HÏ löéÆG , kÎC hvhdI.hÏ hc ;HvfVn [HlU.jV >kÈH&
j„™Hè hkéÆH‰ ̀ÎA.fÎÁD aNÍ j<sX hdK v,hfX fH j„™Hè hkéÆH‰ ,hr¶D
lÆHdöI lD.=Vnn# =V]I j„™Hè ,hr¶D nv ;G fHcÍ hc j™HqG píL
>fÁÂ<niHÏ ,v,nÏ , oV,[D lúHiNhjD fI.nsJ lD.>dN& hlH
lÁ§<v hc j„™Hè ,hr¶D nv iV fHcÍ );Î„<léV( lÎHkD& j„™HjD hsJ ;I
hc j<cdU yÎVd¥Á<hoJ j„™Hè fH j<[I fI vhf¢I )4( pHwG lD.a<n
;I l™È<Ê >Ë nv rHgF v,hfX )4( , )5( `ÎA.jV j<qÎP nhnÍ aNÍ

a¥G 4- fVvsD v,hfX )31(& )81( , )61( nv ;Î„<léV n,Ê fHcÍ a¥G 3- fVvsD v,hfX )31(& )81( , )61( nv ;Î„<léV h,‰ fHcÍ
)oX fVhcù nhnÍ aNÍ lVf<£ fI vhf¢I )61( hsJ(

a¥G 6- fVvsD v,hfX )31(& )81( , )61( nv fV>,vn píL
j„™Hè hkéÆH‰ nv ;G fHcÍ a¥G 5- fVvsD v,hfX )31(& )81( , )61( nv ;Î„<léV niL fHcÍ



hsJ# aVó ]æ<kæD hdK lñHsäHè kÎC nv fòA3 >lNÍ hsJ#
j„™Hè nv fHcÀ );Î„<léV( h,‰& ;I nv tV>dÁN j<s¶I v,hfX iÂäöéæD
l<vn hsé™HnÍ rVhv =VtJ& kÎC hc hdK vhf¢I lñHsäI aNÍ hsJ#
fVhÏ hdK lÁ§<v píL j„™Hè hkéÆH‰ nv ;Î„<léViHÏ h,‰& n,Ê ,
niL fHcÍ , kÎC fV v,Ï ;G fHcÍ nv a¥„ÈHÏ )3( jH )6( jVsÎL
aNÍ.hkN# nv hdK kÂ<nhviH o¢<£ fVhcù fVhÏ vhf¢I )61( vsL
aNÍ.hkN jH uÂ„¥Vn hdK vhf¢I nv lÆHdöI fH oX fVhcù ;HlG 54
nv[I v,aK.jV =Vnn# fH j<[I fI a¥G.iHÏ )3( jH )6( lúHiNÍ
lD.=Vnn ;I fH `ÎúV,Ï lñHsäHè hc ;Î„<léV h,‰ fI sÂJ
;Î„<léViHÏ f¶NÏ fHcÍ& v,hfX j<s¶I dHtéI iÂäöéæD& j„™Hè
hkéÆH‰ vh fÈéV fV>,vn lD.kÂHdÁN# hdK fÈä<n nv lÆHdöI a¥G.iHÏ
)4( , )5( fI x<v ;HlG rHfG l±p§I hsJ# fI uäHvè ndæV o¢HÏ
hdK v,hfX nv ;Î„<léViHÏ h,‰ fHcÍ )fH j<[I fI fÎúéV f<nË píL
j„™Hè hkéÆH‰( hc sHdV ;Î„<léViH nv x<‰ fHcÍ fÎúéV hsJ#
iÂîÁÎK& nv lñHsäI líÂ<ß j„™Hè hkéÆH‰ fV v,Ï ;G fHcÍ&
hk¢äHØ fÎúéVÏ fÎK v,hfX j<s¶I dHtéI ,[<n nhvn )a¥G6(# ̈cÊ
fI jÇ;ÎN hsJ ;I nv a¥G )6( j„™Hè fV v,Ï ;G fHcÍ hc líÂ<ß
j„™Hè j:.j: ;Î„<léViHÏ lVf<£ fI >Ë fHcÍ fI.nsJ >lNÍ , nv
lñHsäI j„™Hè iV ;Î„<léV kÎC hc v,hfX iÂäöéæD hsé™HnÍ aNÍ
hsJ# 

fI lÁ§<v hvcdHfD lN‰.iHÏ iÂäöéæD hvhdI aNÍ hvcdHfD léÆHxU
kÎC hkíHÊ ̀BdVtJ# hvcdHfD léÆHxU1lD.j<hkN fI v,ù.iHÏ lòé„T
]<Ë hkéòHã nvwNÏ hc nhnÍ.iH fI lÁ§<v >clHdA lN‰& , dH fI
w<vè pB́ k<féD , j:.j: nhnÍ.iH& j<gÎN lN‰ l¶HngI iÂäöéæD
[NdN fN,Ë hdK nhnÍ , lñHsäI fHrÎÂHkNÍ nv kÆ¢I pB́ aNÍ hkíHÊ

B̀dVn# h=V]I v,ù n,Ê píL lñHsäHjD cdHnÏ nhvn ,gD lCdJ >Ë
hdK hsJ ;I fI x<v uÂ„D ;G nhnÍ.iHÏ l<[<n nv j<gÎN lN‰
iÂäöéæD hw„D l<vn hsé™HnÍ rVhv lD.=ÎVkN# nv hdK lÆHgI hc v,ù
n,Ê hsé™HnÍ =VndN# nv w<vè kH hvdF f<nË lN‰ j<gÎN aNÍ&
lD.fHdöJ lÎHkæÎK fHrÎÂHkNÍ.iHÏ hséHkNhvn >Ë fVhfV w™V , ,hvdHkS
>kÈH fVhfV d: fHaN# fHrÎÂHkNÍ hséHkNhvn nv iV kÆ¢I uäHvè hc j™HqG

lÆNhv fHrÎÂHkNÍ nv iV kÆ¢I , lÎHkæÎK fHrÎÂHkNÍ.iH& jÆöÎL fV [Bv
lÎHkæÎK lVfU fHrÎÂHkNÍ.iH )ESMR(lD.fHaN# lÆHndV lVjäX fH
fHrÎÂHkNÍ.iHÏ hséHkNhvn iL nv t†HÏ lN‰ iÂäöéæD hw„D , iL nv
t†HÏ hvcdHfD léÆHxU nv [N,‰ )5( hvhdI aNÍ.hkN# iÂHË.x<v ;I
lúHiNÍ lD.a<n lÆHndV& kCnd¥D ̈cÊ fI lÆNhv w™V , d: vh nv iV
n, pHgJ nhvh lD.fHaÁN ;I p¥HdJ hc kH hvdF f<nË lN‰.iH nhvn#

=V]I v,hfX fV hsHõ hx±uHè fHcÍ.iHÏ fN,Ë [VdHË.iHÏ
uVqD rHfG j<[I fI.nsJ >lNkN& ,gD ,[<n [VdHË.iHÏ uVqD
lÎHkD ;HvfVn v,hfX vh lñN,n kÂD.;ÁN# fI uÁ<hË lêH‰ sI voNhn ;I
nv líÂ<uI voNhniHÏ l<vn hsé™HnÍ nv jñ„ÎG iÂäöéæD ,[<n
kNhvkN , nv lÎHkI fHcÍ [VdHË uVqD lúòûD fI >kÈH ,hvn lD.a<n&
nv k§V =VtéI aNkN# hféNh j„™Hè hkéÆH‰ , píL [VdHË nv hkéÈHÏ
fHcÍ.iHÏ d: ;Î„<léVÏ jH hféNhÏ lñG ,v,n [VdHË uVqD fH hsé™HnÍ
hc vhf¢I o¢D )31( lñHsäI =VndN , såS fH htC,nË píL [VdHË
uVqD lÎHkD fI píL [VdHË nv >Ë lñG& n,fHvÍ lñHsäHè j„™Hè fI
sÂJ hkéÈHÏ fHcÍ hnhlI nhnÍ aN# fNdK jVjÎF píL j„™Hè hkéÆH‰ nv
;G fHcÍ 29/603333 & 38/634672 , 4/340611
léVl¥¶F fI.nsJ >lN ;I lÆHndV j„™Hè ,hr¶D nv hdK voNhniH fI
jVjÎF uäHvè hc 2/775623 & 7/123662 , 9/084181
lD.fHaÁN#

kéÎíI.=ÎVÏ
|̀,iA pHqV =ChvaD hc d: líÂ<uI t¶HgÎJ lÎNhkD&

>clHdúæHiD , l¢Hg¶HjD =öéVnÍ fVhÏ j<s¶I v,hfX iÂäöéæD
;HvfVnÏ fI lÁ§<v fV>,vn j„™Hè hkéÆH‰ nv v,noHkI.iHÏ lÁHxR
oú: lD.fHaN# nv hdK vhséH& v,hfX iÂäöéæD lé¶NnÏ fVhÏ
fV>,vn j„™Hè hkéÆH‰ fH j<[I fI hx±uHè lÎNhkD j<s¶I nhnÍ aNkN ,
l<vn fVvsD rVhv =VtéÁN ;I hc fÎK >kÈH sI vhf¢I )31(& )61( ,
)81( fVhÏ fV>,vn j„™Hè hkéÆH‰ nv p<cÍ >fòÎC rVÍ.r<Ê j<wÎI
lD.=VnkN# hc lÎHË hdK v,hfX& vhf¢I )61( fÎúéVdK qVdF jäÎÎK vh
nhvh lD.fHaN , ̀S hc >Ë fI jVjÎF v,hfX )81( , )31( rVhv nhvkN#
fVvsD lÆHndV fV>,vn aNÍ j<sX hdK v,hfX kúHË lD.niN ;I vhf¢I
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1- Cross Validation 

[N,‰ 5- lúòûI.iHÏ >lHvÏ fHrÎÂHkNÍ.iHÏ hséHkNhvn lVf<£ fI j<s¶I , >clHdA lN‰.iH

nv t†HÏ hvcdHfD léÆHxU nv t†HÏ lN‰ iÂäöéæD hw„D
vhf¢I

,hvdHkS fHrÎÂHkNÍ.iHÏ hséHkNhvn lÎHkæÎK fHrÎÂHkNÍ.iHÏ hséHkNhvn ,hvdHkS fHrÎÂHkNÍ.iHÏ hséHkNhvn lÎHkæÎK fHrÎÂHkNÍ.iHÏ hséHkNhvn

28710/1 31-01*60/3 97710/1 71-01*31/1- 31

5810/1 21-01*27/1- 8510/1 21-01*05/7 81

900/1 11-01*56/1 600/1 11-01*36/1 61



)31(fVhÏ píL.iHÏ ;<]:.jV , vhf¢I )81( fVhÏ píL.iHÏ
fCvø.jV kéHd{ fÈéVÏ vh hvhmI lD.niÁN# k¥éI rHfG j<[I ndæV >Ë hsJ
;I v,hfX )31(, )81(lD.j<hkÁN jÁÈH fV hsHõ píL [VdHË
fḦnsJ& j„™Hè hkéÆH‰ vh `ÎA.fÎÁD ;ÁÁN# gBh fH hsé™HnÍ hc hdK n,
vhf¢I lD.j<hË nv yÎHã ,d|=D.iHÏ tÎCd¥D v,noHkI , jÁÈH j<sX
píL [VdHË fḦnsJ , x<‰ fHcÍ v,noHkI& j„™Hè hkéÆH‰ vh fH nrJ
lÁHsäD fV>,vn kÂ<n# hlH fVhÏ ;HvfVn vhf¢I )61(u±,Í fV hdK n,
lé®ÎV& ̈cÊ hsJ jH uV° v,noHkI kÎC j¶ÎÎK =Vnn#

fH hsé™HnÍ hc hdK v,hfX& fV>,vn j„™Hè hkéÆH‰ fVhÏ iV ;Î„<léV hc
;HkH‰ fH lñHsäI píL [VdHË nv hféNhÏ >Ë ;Î„<léV& ;I hc j™HqG
j„™Hè hkéÆH‰ hc píL [VdHË nv ;Î„<léV rä„D fI.nsJ lD.>dN&
hl¥HË.̀BdV lD.fHaN# =V]I v,hfX fV hsHõ hx±uHè fHcÍ.iHÏ fN,Ë
[VdHË.iHÏ uVqD rHfG j<[I fI.nsJ >lNkN& ,gD ,[<n
[VdHË.iHÏ uVqD lÎHkD ;HvfVn v,hfX vh lñN,n kÂD.;ÁN ]Vh ;I
lD.j<hË j„™Hè vh jH hféNhÏ lñG ,v,n [VdHË uVqD lñHsäI kÂ<n ,
såS fH htC,nË píL [VdHË uVqD lÎHkD& n,fHvÍ lñHsäHè vh fI
sÂJ hkéÈHÏ fHcÍ hnhlI nhn#

lÆHdöI v,hfX j<s¶I dHtéI iÂäöéæD kúHË lD.niN ;I lÑeVjVdK
uHlG nv `ÎA.fÎÁD j„™Hè hkéÆH‰& píL [VdHË fḦnsJ lD.fHaN
fI.x<vÏ.;I htC,nË sHdV lé®ÎViH fI l¶HngI iÂäöéæD& qVdF jäÎÎK
vh jÁÈH fI lÎChË hkN;D fÈä<n lD.fòúN# .̀|,iA.iHÏ hkíHÊ aNÍ nv
lÁHxR ndæV kÎC p¥HdJ hc iÂäöéæD cdHn fÎK píL j„™Hè hkéÆH‰ ,
píL [VdHË fḦnsJ nhvn# fÁHfVhdK lD.j<hË kéÎíI =VtJ ;I jÁÈH fH
j<[I fI píL [VdHË fḦnsJ lD.j<hË j„™Hè hkéÆH‰ vh fV>,vn kÂ<n&
fN,Ë >k¥I nrJ kéHd{ fI lÎChË l¶ÁD.nhvÏ jñJ jÇeÎV rVhv =ÎVn#
h=V]I fI.k§V lD.vsN ;I hsé™HnÍ hc v,hf¢D ;I fV hsHõ ,d|=D.iHÏ
tÎCd¥D ;HkH‰ fHaÁN& l¶Æ<‰.jV hsJ› hlH kéHd{ pHwG hc líÂ<uI
nhnÍ.iHÏ l<[<n& pH;D hc >Ë hsJ ;I léÆäG aNË iCdÁI hqHtD fVhÏ
hkNhcÍ.=ÎVÏ ,d|=D.iHÏ tÎCd¥D v,noHkI rHfG j<[ÎI kÂD.fHaN# 

`ÎA.fÎÁD j„™Hè hkéÆH‰ fH hsé™HnÍ hc v,hfX iÂäöéæD lVf<£ fI
lÁ¢ÆI l<vn l¢Hg¶I lD.fHaN& cdVh lN‰.iH jÁÈH fVhÏ d: sVÏ hc
voNhniH nv d: lñG d¥öHË j<gÎN , hsé™HnÍ aNÍ.hkN# gBh hc >kíH ;I
hdK v,hfX& ,d|Í v,noHkI.iHÏ iÂHË lÁ¢ÆI lD.fHaÁN& j„™Hè hkéÆH‰
nv lÁHxR ndæV vh kÂD.j<hkÁN `ÎA.fÎÁD ;ÁÁN# nv hdK .̀|,iA kÎC fI
u„J ;Âä<n hx±uHè& jÁÈH nhnÍ.iHÏ lVf<£ fI ]ÈHv fHcÍ hc sI
v,noHkÃ ;úT.v,n& ;HvnÍ , ca: nv p<cÍ >fòÎC rVÍ.r<Ê nv d:
jñ„ÎG iÂäöéæD l<vn hsé™HnÍ rVhv =VtéÁN# fÁHfVhdK v,hfX
iÂäöéæD j<s¶I dHtéI nv hdK .̀|,iA& oHü v,noHkI.iHÏ p<cÍ
>fòÎC rVÍ.r<Ê lD.fHaÁN# hlH nv w<vè j¥ÂÎG hx±uHè nv >dÁNÍ&
lD.j<hË v,hfX iÂäöéæD lúHfÈD vh fVhÏ sHdV p<cÍ.iHÏ lÁ¢ÆI
oVhsHË vq<Ï j<s¶I nhn ;I nhlÁI j®ÎÎVhè ,sÎU.jVÏ hc uHlG.iH vh
lNk§V rVhv .niÁN#

jú¥V , rNvnhkD
k<döÁN=HË hdK lÆHgI hc iÂ¥HvÏ ;ÂÎéI lñéVÊ jñÆÎÆHè aV;J

sÈHlD >ã lÁ¢ÆI.hÏ oVhsHË vq<Ï ;I pÂHdJ lHgD fòúD hc hdK
V̀,\Í jñÆÎÆHjD vh fV uÈNÍ nhaéÁN , kÎC ;HvaÁHsHË lñéVÊ >Ë aV;J
;I nv hkíHÊ f¶†D hl<v lVf<£ fI fHcndNiH , [ÂU.>,vÏ hx±uHè
lÎNhkD iÂ¥HvÏ kÂ<nkN& ;ÂH‰ jú¥V vh nhvkN#
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Abstract

Development of Regression Equations for Estimating Transmission Losses in
Ephemeral Rivers of Ghara-Ghoom Catchment

S. Bambeichi1, S. M. Hosseini2 and B. Ghahraman3

Flow in streams of arid and semi-arid regions is not perennial and usually floods occur after seasonal
precipitations. Therefore, the bed material is dry and underneath soil is in unsaturated condition prior to
occurrence of floods. As a result, volume of flood hydrographs decreases due to infiltration as they travel
downstream. This reduction in hydrograph volume is usually termed as transmission losses. Because of the
existence of ephemeral rivers in most parts of Iran, study on transmission losses in these areas is necessary.
In this paper, regression equations are developed for estimating transmission losses in ephemeral rivers of
Ghara-Ghoom catchment in Khorasan Razavi province. To achieve this, gauging stations' data and physi-
cal characteristics of Kashafrud, Kardeh and Zoshk rivers were collected and analyzed. Transmission loss-
es in the first kilometer was considered as dependent variable in regression analysis and its dependency
was tested against upstream flow volume, flow duration, antecedent moisture content, hydraulic conduc-
tivity, slope and width of the river as independent variables. Upstream flow volume was found to be the
most important variable in explaining transmission losses. Three regression equations (linear and nonlin-
ear) were developed for relating transmission losses to the most significant involved variables for Ghara-
Ghoom catchment. Estimates of transmission losses can be made for any unit length (km) by calculating
the flow volume at the beginning of the unit length as flow volume minus the transmission loss in the pre-
vious unit length. Such equations can be used by water resources managers and hydraulic structure design-
ers.    

Keywords: Transmission Losses, Ephemeral Rivers, Regression Equations, Ghara-Ghoom
Catchment and Upstream Flow Volume.
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