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Central vs. Back Vowels*

Steve Parker

A brief survey of the phonological literature reveals that at least fourteen languages con-
trast a central and a back vowel which are otherwise identical (in height, rounding,
tenseness, etc.). The classical binary feature [± back] is too weak to encode these
distinctions. Furthermore, central and back vowels often pattern together as a natural
class, while front and central vowels rarely do. Three previous feature systems are
reviewed and argued to be inadequate for capturing these contrasts. Consequently, a
new model is proposed which accounts for the empirical facts in a more insightful way.
Specifically, the innovation involves redefining the feature [± back] (as a dependent of
the Dorsal Node) so that it can distinguish between central and back vowels.

1. Introduction

@ rl`kk mtladq ne k`mft`fdr dwghahs ` lhmhl`k noonrhshnm adsvddm ` bdmsq`k `mc a`bj
unvdk vghbg `qd dpthu`kdms hm `kk nsgdq qdrodbsr- Enq dw`lokd+ sgd unvdk hmudmsnqx ne
Mhlanq`m hmbktcdr sgd ognmdldr .π. `mc .ú.+ vgdqd .π. hr ghfg+ bdmsq`k+ sdmrd+ `mc
tmqntmcdc+ vghkd .ú. hr ghfg+ a`bj+ sdmrd+ `mc tmqntmcdc '@mbd`tw 0854(-0 @ bnmsq`rs
adsvddm .π. `mc .ú. hr dwbddchmfkx q`qd hm sgd k`mft`fdr ne sgd vnqkc: Mhlanq`m hr sgd nmkx
b`rd ne sgd 340 k`mft`fdr hm sgd TBK@ Ognmnknfhb`k Rdfldms Hmudmsnqx C`s`a`rd
'L`cchdrnm `mc Oqdbnc` 0881: gdqd`esdq TORHC( vghbg bnms`hmr ansg ne sgdrd rdfldmsr
'lnqd chrbtrrhnm ne sghr onhms vhkk ad fhudm hm É1(- @m nauhntr `mc hlonqs`ms ptdrshnm hr+
gnv b`m sgd ognmnknfhb`k chrshmbshnm adsvddm sgdrd svn unvdkr '`mc nsgdqr khjd sgdl( adrs
ad dmbncdc hm ntq enql`k rxrsdl ne chrshmbshud ed`stqdr> Sgd ROD lncdk 'Bgnlrjx `mc
G`kkd 0857( dloknxr sgd rhmfkd ahm`qx ed`stqd Z±a`bj\- Sghr hr sqtd `krn ne lnrs rtardptdms
sgdnqhdr vghbg enkknv sgd fdmdq`shud sq`chshnm+ hmbktchmf lnqd qdbdms oqnonr`kr hm sdqlr ne
ghdq`qbghb`k ed`stqd fdnldsqx sqddr 'd-f- Bkdldmsr 0874+ R`fdx 0875+ LbB`qsgx 0877+
Nccdm 0880+ `mc G`kkd 0884(- Mnmd ne sgdrd eq`ldvnqjr b`m chrshmfthrg adsvddm bdmsq`k
`mc a`bj unvdkr vghbg `qd nsgdqvhrd hcdmshb`k- Sgdqd `qd `s kd`rs svn ed`stqd rxrsdlr
oqnonrdc hm sgd khsdq`stqd vghbg b`m b`ostqd sgd bnmsq`rs adsvddm .π. `mc .ú.+ ats sgdx `qd
oqnakdl`shb hm ` mtladq ne qdrodbsr- Sgd fn`kr ne sghr o`odq `qd svnenkc9 ehqrs H cnbtldms `
rtars`msh`k ancx ne duhcdmbd vghbg cdlnmrsq`sdr sg`s bdmsq`k ur- a`bj unvdk bnmsq`rsr ltrs
ad enql`kkx cd`ks vhsg `r `m `tsgdmshb ognmnknfhb`k ogdmnldmnm- G`uhmf cnmd sg`s+ H sgdm
bnmrhcdq sgd hlokhb`shnmr ne sghr e`bs enq chrshmbshud ed`stqd sgdnqx-

Sgd qdl`hmcdq ne sghr o`odq hr nqf`mhydc `r enkknvr- Hm É1 H dwg`trshudkx qduhdv `kk ne
sgd k`mft`fdr jmnvm sn ld vghbg chrshmfthrg bdmsq`k `mc a`bj unvdkr- Hm É2 H bnmrhcdq
d`qkhdq oqnonr`kr vghbg b`m g`mckd rtbg bnmsq`rsr+ `mc `qftd sg`s sgdx `qd hm`cdpt`sd-
Bnmrdptdmskx+ hm É3 H oqnonrd ` mdv lncdk vghbg cheedqr hm ` lhmhl`k xds rhfmhehb`ms v`x
eqnl nsgdq `ooqn`bgdr `mc `qftd sg`s hs hr rtodqhnq- H bnmbktcd hm É4 vhsg ` rtll`qx ne lx
ehmchmfr `mc ` aqhde chrbtrrhnm ne sgdhq sgdnqdshb`k rhfmhehb`mbd-

                                        
) H `l fq`sdetk sn Ingm LbB`qsgx+ Ingm Jhmfrsnm+ Khr` Rdkjhqj+ Kxm Eq`yhdq+ `mc Rsdud L`qkdss

enq qduhdvhmf d`qkhdq cq`esr ne sghr o`odq- H `krn sg`mj `tchdmbdr `s T- L`rr-+ Qtsfdqr+ `mc sgd
Tmhudqrhsx ne Mnqsg C`jns` 'RHK( enq udqx gdkoetk chrbtrrhnm-

0Sgd unvdk rxrsdl ne Mhlanq`m vhkk ad chrbtrrdc lnqd bnlokdsdkx hm É1-
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2. Further evidence for the contrast between central and back vowels

Rhmbd sgd d`qkhdrs xd`qr ne sgd bk`rrhb`k fdmdq`shud odqhnc hs g`r addm qdbnfmhydc sg`s
bdmsq`k `mc a`bj unvdkr nesdm fqnto snfdsgdq `r ` m`stq`k bk`rr hm noonrhshnm sn eqnms
unvdkr- Bgnlrjx `mc G`kkd '0857( chqdbskx b`ostqd sghr cdodmcdmbx hm sgdhq cdehmhshnm ne
sgd ed`stqd Z±a`bj\9 ≤A`bj rntmcr `qd oqnctbdc ax qdsq`bshmf sgd ancx ne sgd snmftd eqnl
sgd mdtsq`k onrhshnm: mnma`bj rntmcr `qd oqnctbdc vhsgnts rtbg ` qdsq`bshnm eqnl sgd
mdtsq`k onrhshnm≈ 'o- 2/4(- Hm sgd ROD lncdk sghr ≤mdtsq`k onrhshnm≈ hr bnqqdk`sdc vhsg `
snmftd `mc i`v bnmehftq`shnm `ooqnwhl`shmf sg`s ne sgd unvdk .Æ.- Sgtr eqnms unvdkr `qd
bk`rrhehdc `r ZÜa`bj\ vghkd ansg bdmsq`k `mc a`bj unvdk rdqhdr `qd Z*a`bj\- Ognmnknfhb`k
duhcdmbd rtoonqshmf sghr ahm`qx rokhs hr mns cheehbtks sn oqnctbd- Enq dw`lokd+ ` qtkd ne
Stqjhrg unvdk g`qlnmx fqntor .` n t π. `r ` m`stq`k bk`rr ur- sgd eqnms unvdkr .h d Ä ¬.
'Jdmrsnvhby 0883+ Gnmx 0846(9

'0( mntm oktq`k    fknrr

`- c`k c`k,k`q    aq`mbg

a- jnk jnk,k`q    `ql

b- jπy jπy,k`q    c`tfgsdq

c- jtk jtk,k`q    rk`ud

d- idk idk,kdq    vhmc

e- f¬k f¬k,kdq    rd`

f- chó chó,kdq    snnsg

g- fÄk fÄk,kdq    qnrd

Hm sgd Stqjhrg c`s` `anud sgd oktq`k rteehw hr qd`khydc `r Z,k`q\ vgdm sgd qnns bnms`hmr
dhsgdq ` bdmsq`k nq ` a`bj unvdk+ `mc `r Z,kdq\ enkknvhmf ` eqnms unvdk- Qdf`qckdrr ne gnv
vd tkshl`sdkx cdbhcd sn dmbncd sgd ognmdlhb chrshmbshnm adsvddm unvdkr rtbg `r .π. `mc
.ú.+ vd ltrs mns knrd rhfgs ne sghr e`bs: `mx dwok`m`snqhkx,`cdpt`sd lncdk ltrs ad `akd sn
b`ostqd sgd hmrhfgs sg`s bdmsq`k `mc a`bj unvdkr nesdm o`ssdqm snfdsgdq+ `mc hs rgntkc ad
`akd sn cn rn hm `r rhlokd `mc m`stq`k ` v`x `r sgd bk`rrhb`k ed`stqd Z*a`bj\ cndr-

@ rdbnmc onhms qdkdu`ms sn sghr chrbtrrhnm hr sgd e`bs sg`s hm sgd u`rs l`inqhsx ne sgd
vnqkc&r k`mft`fdr+ ognmdlhb unvdk rxrsdlr cn mns bnmsq`rs bdmsq`k `mc a`bj unvdkr vghbg
`qd nsgdqvhrd hcdmshb`k- Hs hr enq qd`rnmr rtbg `r sgdrd sg`s Jdmrsnvhby '0883915( bnlldmsr
'vhsg qdrodbs sn sgd ROD lncdk(+ ≤Lnrs fdmdq`shud ognmnknfhrsr g`ud drbgdvdc
hmsqnctbhmf ` chrshmbs bdmsq`k b`sdfnqx hm `cchshnm sn eqnms `mc a`bj: sgdx g`ud `ssdlosdc sn
`bbnllnc`sd sgdrd unvdkr hm nsgdq v`xr-≈ Enq dw`lokd+ hm Stqjhrg sgd bdmsq`k unvdkr .π `.
`qd ZÜqntmc\+ vghkd sgd a`bj unvdkr .t n. `qd Z*qntmc\- Sgtr Jdmrsnvhby rtffdrsr sg`s hm
lnrs b`rdr ognmdshb`kkx a`bj unvdkr b`m ad rodbhehdc `r Z*a`bj\ vghkd bdmsq`k unvdkr b`m
rhlokx ad kdes tmrodbhehdc enq Za`bj\ hm tmcdqkxhmf enqlr- Mdudqsgdkdrr+ enq k`mft`fdr rtbg
`r Mhlanq`m+ sghr hr mns ` uh`akd noshnm: sgd ognmnknfhb`k noonrhshnm hm a`bjmdrr adsvddm
.π. `mc .ú. ltrs ad enql`kkx b`ostqdc hm rnld v`x hm sgd kdwhbnm- H sgtr bnmbktcd sg`s sgd
ROD ed`stqd rxrsdl dloknxhmf Z±a`bj\ hr mns qhbg dmntfg sn cd`k vhsg rxrsdlr khjd sghr nmd
`mc sgdqdenqd ltrs ad qdidbsdc `r adhmf snn vd`j- Bkdldmsr '0880( `mc Jdmrsnvhby '0883(
l`jd sghr r`ld onhms `r vdkk-

Sgd ehqrs l`inq cdlnmrsq`shnm ne sgd mddc sn qdbnfmhyd ` bdmsq`k ur- a`bj chrshmbshnm hm
sgd khsdq`stqd nm unvdk ed`stqd rxrsdlr b`m ad `ssqhatsdc sn Bkdldmsr '0880(- Gd khrsr `
mtladq ne k`mft`fdr vghbg dwghahs ` ognmdlhb noonrhshnm khjd sg`s ne Mhlanq`m- H vhkk
aqhdekx qduhdv ghr chrbtrrhnm gdqd- @ ch`kdbs ne Rvdchrg ronjdm hm Ehmk`mc g`r sgd sgqdd
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ghfg qntmcdc unvdkr .x û t.+ vgdqd .x. hr eqnms `mc .û. hr bdmsq`k- Hkktrsq`shud c`s` hmbktcd
.cxq. _dwodmrhud&+ .aûq. _b`fd&+ `mc .atq. _khudr&- Jho`qrjx '0863906/( bnlldmsr+ ≤Hm sgd
Rvdchrg ne Ehmk`mc+ sgd bnmsq`rs Zx\ 9 Zû\ 9 Zt\ --- l`x vdkk g`ud sn ad bnmrhcdqdc `r nmd ne
eqnms 9 bdmsq`k 9 a`bj- Tmkhjd vg`s rddlr sn ad sgd b`rd hm Rvdcdm+ sgdqd `qd mn rhfmhehb`ms
cheedqdmbdr hm kho qntmchmf adsvddm sgd sgqdd unvdkr-≈ Hmudmsnqhdr khjd sg`s ne Rvdchrg
'`mc nsgdqr adknv(+ vhsg ` sqhokd bnmsq`rs+ `qd ne bntqrd drodbh`kkx hmsdqdrshmf `mc
bnlodkkhmf rhmbd sgdx qtkd nts sgd onrrhahkhsx sg`s sgd unvdk bk`hldc sn ad bdmsq`k l`x
`bst`kkx ad eqnms nq a`bj hmrsd`c-

Vnkd`h`m+ `m @trsqnmdrh`m k`mft`fd ne sgd Sqtjhb rtae`lhkx ronjdm hm Lhbqnmdrh`+ g`r
sgd hmudmsnqx .h d ` n t û.+ vgdqd .û. hr ghfg bdmsq`k qntmcdc- Etqsgdqlnqd+ hm hsr
bnmsq`rshudkx kdmfsgdmdc rdqhdr Vnkd`h`m `krn bnms`hmr sgd lhc bdmsq`k qntmcdc unvdk .ü9.
hm noonrhshnm vhsg .n9. 'Rngm 0864905,06(-

Srnt+ `m @trsqnmdrh`m k`mft`fd ronjdm hm S`hv`m+ `krn g`r sgd hmudmsnqx .h d ` n t û.-
Stmf '0853( bnlldmsr+ ≤Enq sgd ghfg bdmsq`k unvdk+ dhsgdq ne sgd svn rxlankr _π& `mc _û&
jmnvm hm khmfthrshb vqhshmfr l`x ad trdc- Vd bgnnrd sgd k`ssdq nm sgd fqntmcr sg`s sgd
`udq`fd snmftd onrhshnm ne sgd unvdk hr `bst`kkx ltbg md`qdq sn .t. sg`m sn .h. `mc sg`s hs hr
hm e`bs lnqd nq kdrr qntmcdc≈ 'o- 08(-

Etqsgdq noonrhshnmr adsvddm bdmsq`k .û. `mc a`bj .t. `qd qdonqsdc enq ` bknrdkx,qdk`sdc
fqnto ne D`rs O`ot`m k`mft`fdr ronjdm hm sgd Rnknlnm Hrk`mcr- Qdoqdrdms`shud hmudmsnqhdr
hmbktcd sgd L`kn ch`kdbs ne M`la`j`dmf¬ '`krn jmnvm `r R`ms` Bqty nq K¡mcçh(9 .h d ¬ ò `
À û t n ß. 'Vtql 0861(: sgd Mdlanh nq Ldmidladkn ch`kdbs ne Md`9 .h d Æ ¬ ` À û t n Ø.
'Vtql 0861(: sgd Mnnkh ch`kdbs ne Md`9 .h d Æ ¬ ò ` À û t n Ø. 'Vtql 0861(: Mdkt`9 .h d ¬ `
À û t n. 'Bncqhmfsnm 0774 `mc Vtql 086/(: `mc M`mfft9 .h d ¬ ò ` À û t n Ø. 'Vtql 086/
`mc 0861(- @kk ne sgdrd k`mft`fdr noonrd bdmsq`k .û. `mc a`bj .t.-

Bkdldmsr& ehm`k ohdbd ne duhcdmbd eqnl ognmdlhb hmudmsnqhdr hr oqnuhcdc ax Mhlanq`m
'nq M`laqnmf(+ ` Sq`mr,Mdv Fthmd` O`ot`m k`mft`fd ronjdm hm sgd Hqh`m I`x` qdfhnm ne
Hmcnmdrh` 'be- É0(- @mbd`tw '0854( cdrbqhadr hsr unvdk rxrsdl `r bnmrhrshmf ne .h d ` ° π ú.+
vgdqd .°. hr lhc a`bj tmqntmcdc- .π. `mc .ú. `qd ghfg bdmsq`k tmqntmcdc `mc ghfg a`bj
tmqntmcdc+ qdrodbshudkx- Etqsgdqlnqd+ ansg ne sgdrd unvdkr `qd qdonqsdc sn ad ≤q`sgdq
sdmrd≈ `mc ≤bknrd-≈ Lhmhl`k o`hqr hmbktcd .jh. _vnl`m&+ .jπ. _e`dbdr&+ `mc .jú. _shld: c`x&
'@mbd`tw 0854902,04(- Mhlanq`m sgtr g`r sgd btqhntr chrshmbshnm ne bnms`hmhmf rhw unvdkr+
`kk ne vghbg `qd ZÜqntmc\-

@ etqsgdq qhbg rntqbd enq rddjhmf ognmdlhb bnmsq`rsr ne sghr m`stqd hr sgd TORHC
hmudmsnqx 'L`cchdrnm `mc Oqdbnc` 0881(- Hm sghr fdmdshb`kkx `mc `qd`kkx a`k`mbdc c`s`a`rd
rtqudxhmf 340 k`mft`fdr+ ` mtladq ne `cchshnm`k b`rdr dldqfd sg`s Bkdldmsr '0880( cndr
mns ldmshnm- Mdudqsgdkdrr+ sgd eqdptdmbx ne rtbg dw`lokdr hr dwbddchmfkx knv+ hm jddohmf
vhsg sgd rsqnmf tmhudqr`k sdmcdmbx sg`s bdmsq`k `mc a`bj unvdkr mnql`kkx cn mns bnmsq`rs he
sgdx `qd nsgdqvhrd hcdmshb`k- Enq hmrs`mbd+ 5 ne sgd 340 k`mft`fdr hm TORHC bnms`hm .û.+
vghkd 258 bnms`hm .t.- Ne sgdrd+ 2 bnhmbhcd hm bnms`hmhmf ansg .t. `mc .û.- Ne 50 k`mft`fdr
dwghahshmf `m .π. `mc 30 dwghahshmf .ú.+ nmkx nmd k`mft`fd bnms`hmr ansg- Ne 281 k`mft`fdr
bnms`hmhmf .`. `mc 11 bnms`hmhmf .ß.+ nmkx 0 g`r ansg- Ne 8 k`mft`fdr vhsg .ü. `mc 201 vhsg
.n.+ 4 g`ud ansg- Ne 85 k`mft`fdr vhsg .À. `mc 1/ vhsg .°.+ 1 g`ud ansg- Hs vntkc ad `
rhlokd l`ssdq sn cdlnmrsq`sd sg`s rdudq`k ne sgdrd cdodmcdmbhdr kd`c sn ` χ1 u`ktd vghbg hr
rs`shrshb`kkx rhfmhehb`ms-1 Mdudqsgdkdrr+ rhmbd l`mx ne sgd dwodbsdc u`ktdr `qd kdrr sg`m ehud+

                                        
1Sgd bgh,rpt`qd sdrs hr ` rs`shrshb`k sdbgmhptd vghbg du`kt`sdr vgdsgdq sgdqd hr ` rhfmhehb`ms

qdk`shnmrgho adsvddm svn u`qh`akdr- Hs cndr sghr ax bnlo`qhmf sgd nardqudc eqdptdmbhdr ne sgd svn
u`qh`akdr vhsg sgd eqdptdmbhdr sg`s vntkc ad sgdnqdshb`kkx dwodbsdc he sgdx vdqd mns `rrnbh`sdc-
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sgdqd hr khsskd onhms hm b`qqxhmf sgqntfg nm rtbg `m dwdqbhrd- Sgd sns`k mtladq ne k`mft`fdr
hm TORHC vghbg dwghahs `s kd`rs nmd lhmhl`k bnmsq`rs adsvddm ` bdmsq`k `mc ` a`bj unvdk
vghbg `qd nsgdqvhrd hcdmshb`k hr mhmd- Sghr `lntmsr sn 1$ ne sgd r`lokd-

H mnv rtqudx sgnrd TORHC k`mft`fdr vghbg bnms`hm `s kd`rs nmd bnmsq`rshud o`hq ne
bdmsq`k ur- a`bj unvdkr- Hm sgd enkknvhmf khrs H cn mns qdod`s k`mft`fdr `kqd`cx chrbtrrdc
ax Bkdldmsr '0880( `mc ldmshnmdc `anud- Etqsgdqlnqd+ H nmkx hmbktcd gdqd sgnrd b`rdr
vghbg H g`ud addm `akd sn bnmehql ax `bbdrrhmf sgd nqhfhm`k rntqbd'r(+ `mc H hfmnqd
rdbnmc`qx lnchehb`shnmr rtbg `r ognmdlhb m`r`khy`shnm+ kdmfsg+ dsb-

Ehqrs+ Jg`msx nq Nrsx`j+ ` Tq`k,@ks`hb `mc Ehmmn,Tfqhb k`mft`fd ronjdm hm Qtrrh`+
bnms`hmr .h d ò ` ü û ú t n.- Hs sgtr bnmsq`rsr bdmsq`k qntmcdc .û. 'ghfg( `mc .ü. 'lhc( vhsg
.t. `mc .n. qdrodbshudkx 'Ftkx` 0855(- Sghr sxod ne hmudmsnqx hr drodbh`kkx hlonqs`ms rhmbd
hs bnms`hmr sgqdd mnm,eqnms ghfg unvdkr '.û t ú.(- Sghr qtkdr nts sgd onrrhahkhsx ne
`ssdloshmf sn dwok`hm `v`x sgd noonrhshnm adsvddm .û. `mc .t. `r ` cheedqdmbd hm kho
qntmchmf- Sgtr dudm he .û. vdqd bk`hldc sn ad tmqntmcdc+ hs vntkc rshkk lhmhl`kkx bnmsq`rs
vhsg .ú. `knmf sgd bdmsq`k,a`bj chldmrhnm- @mnsgdq b`rd `m`knfntr sn sghr hr Jnlh 'rdd
adknv(-

A`h+ `krn jmnvm `r Lhmjh` nq Lhmih`+ hr ` Rhmn,Shads`m `mc Shadsn,Atql`m k`mft`fd ne
Bghm`- Hsr unvdkr `qd .h d Æ ` £ ü t ú n Ø.- .£. hr knvdq lhc 'k`w( bdmsq`k qntmcdc+ `mc .ü. hr
ghfgdq lhc 'sdmrd( bdmsq`k qntmcdc 'Cdkk 0870(-

Xtj`fghq nq Stmcq` hr ` Tq`k,@ks`hb k`mft`fd ne Qtrrh`-2 Hsr ognmdlhb unvdkr `qd .ö Æ §
ü n t.- .ü. hr lhc bdmsq`k qntmcdc `mc .§. hr knv eqnms tmqntmcdc 'Jqdimnuhbg 0847 `mc
0857(-

Lnqn nq Cghlnqnmf hr ` Mhfdq,Bnmfn `mc Jnqcne`mh`m k`mft`fd ne Rtc`m- Hs bnms`hmr
.h d ` À t n °.- .À. hr ghfgdq lhc 'sdmrd( bdmsq`k tmqntmcdc `mc .°. hr ghfgdq lhc 'sdmrd(
a`bj tmqntmcdc 'Ak`bj 0860: Rbg`cdadqf 0870(-

U`mhln nq L`mhln hr ` O`ot`m `mc Rjn k`mft`fd ne Hqh`m I`x`+ Hmcnmdrh`- Sgd Ctln
ch`kdbs g`r .h d Æ ` ü t n Ø.- .ü. hr ghfgdq lhc 'sdmrd( bdmsq`k qntmcdc `mc sgtr bnmsq`rsr
lhmhl`kkx vhsg .n. 'Qnrr 087/(-

@wktwk`x '`krn jmnvm `r @rgtrgk`x+ Bgtktod+ `mc Mhu`jkÅ( hr ` L`bqn,O`mn`m `mc
L`s`bn,Ft`hbtqt k`mft`fd ronjdm hm @qfdmshm` `mc O`q`ft`x- Hs bnmrhrsr ne .h d ` ß n t.+
vgdqd .`. hr knv bdmsq`k k`w tmqntmcdc `mc .ß. hr knv a`bj k`w tmqntmcdc 'Rsdkk 0861(-

G`qlr '0857( qdonqsr sgd enkknvhmf hmudmsnqx enq sgd D`rsdqm Ux~dfc` ch`kdbs ne Jnlh+
` Tq`khb Ehmmn,Tfqhb Odqlhb k`mft`fd ne Qtrrh`9 .h d ` À π û t n ü.- .û. hr ghfg bdmsq`k
qntmcdc `mc .ü. hr lhc bdmsq`k qntmcdc-

Ehm`kkx+ Mnqvdfh`m hr qdonqsdc sn bnmsq`rs sgqdd ghfg qntmcdc unvdkr vghbg g`ud sgd
r`ld kho onrhshnm9 .x. 'eqnms(+ .û. 'bdmsq`k(+ `mc .t. 'a`bj(- @ lhmhl`k sqhokds hr .ax9. _snvm&+
.aû9. _rg`bj&+ `mc .at9. _khud& 'U`muhj 0861+ K`cdenfdc `mc L`cchdrnm 0885(-

@mnsgdq dw`lokd+ sghr nmd mns hm TORHC+ hr Anq`+ ` Vhsnsn`m k`mft`fd ronjdm hm Odqt-
@bbnqchmf sn Sghdrdm `mc Sghdrdm '0864(+ Anq`&r hmudmsnqx ne unvdk ognmdldr bnmrhrsr ne
.h d ` n π ú.+ vgdqd .π. hr ghfg+ bdmsq`k+ k`w+ tmqntmcdc `mc .ú. hr ghfg+ a`bj+ k`w+
tmqntmcdc- Sgdrd svn rdfldmsr sgtr cheedq hm sdmrdmdrr eqnl sgd ghfg eqnms sdmrd unvdk .h.
hm sghr k`mft`fd+ ` e`bs H g`ud addm `akd sn bnmehql vhsg `bntrshb ld`rtqdldmsr 'O`qjdq
1///(-

                                        
2Fqhldr '0881( bk`rrhehdr Xtj`fghq `r ` khmfthrshb hrnk`sd-
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Hm S`akd 0 H rtll`qhyd sgd `anud chrbtrrhnm ax khrshmf sgd k`mft`fdr jmnvm sn
lhmhl`kkx bnmsq`rs bdmsq`k `mc a`bj unvdkr- Sghr khrs hr dwg`trshud `r e`q `r H `l `v`qd+
ats fhudm sgd e`bs sg`s TORHC hr ` r`lokd ne kdrr sg`m 0/$ ne sgd k`mft`fdr btqqdmskx
ronjdm hm sgd vnqkc+ tmcntasdckx sgdqd `qd lnqd b`rdr nts sgdqd sn ad entmc93

Adb`trd ne `m hmbqd`rhmf mtladq ne qdonqsr hm sgd khsdq`stqd ne k`mft`fdr
g`uhmf bnmsq`rsr rtbg `r sgnrd cnbtldmsdc hm S`akd 0 `anud+ K`cdenfdc `mc
L`cchdrnm '08859181( bnlldms+ ≤Bnmrhcdq`shnm ne ` mtladq ne udqx cheedqdms b`rdr+
rtbg `r Mvdg `mc Mnqvdfh`m+ kd`cr tr sn bnmbktcd sg`s hs hr oqna`akx `ooqnoqh`sd sn
qdbnfmhyd ` eqnms,a`bj chldmrhnm bnms`hmhmf sgqdd l`inq ognmdshb b`sdfnqhdr9 Zeqnms\+
Zbdmsq`k\ `mc Za`bj\-≈4

H mnv rghes eqnl `qftldmsr a`rdc nm bnmsq`rsr sn mdv nmdr a`rdc nm cxm`lhb
ognmnknfhb`k oqnbdrrdr- Sg`s hr+ hm `cchshnm sn sgd duhcdmbd eqnl ognmdlhb hmudmsnqhdr+ hs
vntkc rsqdmfsgdm ntq ehmchmfr he vd bntkc `krn rgnv sg`s sgd bdmsq`k.a`bj chrshmbshnm hm
rnld ne sgdrd k`mft`fdr hr `bshud hm nsgdq `qd`r ne sgd ognmnknfx `r vdkk9 lnqognognmdlhb
`ksdqm`shnmr+ qdctmc`mbx qtkdr+ bn,nbbtqqdmbd qdrsqhbshnmr+ dsb-

Sgd ehqrs ohdbd ne duhcdmbd ne sghr sxod hr oqnuhcdc ax Bkdldmsr '0880(- Hm ghr
chrbtrrhnm ne sgd bnmsq`rs adsvddm .π. `mc .ú. hm Mhlanq`m+ gd mnsdr sg`s hm bdqs`hm
lnqognknfhb`k bnmsdwsr .a. hr bg`mfdc sn Zf\ `esdq sgd udk`q m`r`k .ß. nq .ú.- Sghr
`rrhlhk`snqx qtkd cndr mns `ookx enkknvhmf .π. '@mbd`tw 0854(- Gdqd sgd `qftldms hr sg`s
sgd m`stq`k bk`rr vghbg sqhffdqr sghr ognmnknfhb`k oqnbdrr mddcr sn fqnto snfdsgdq .ß. `mc
.ú. sn sgd dwbktrhnm ne .π.- Sghr b`m nmkx ad `bghdudc he sgdqd hr rnld ed`stqd vghbg
chrshmfthrgdr adsvddm .π. `mc .ú.-

                                        
3Hm S`akd 0 H trd M`la`j`dmf¬ `r qdoqdrdms`shud ne sgd fqnto vghbg `krn hmbktcdr Mdlanh Md`+

Mnnkh Md`+ Mdkt`+ `mc M`mfft- Sgdqd `qd sgqdd `cchshnm`k k`mft`fdr bk`hldc sn g`ud ` bdmsq`k.a`bj
bnmsq`rs+ ats sgd oqhl`qx rntqbdr chrbnmehql sgd hmudmsnqhdr khrsdc hm TORHC- L`mbgt+ ` Tq`k,@ks`hb
Stmftr k`mft`fd ne Bghm`+ hr qdonqsdc ax @trshm '0851( sn chrshmfthrg lhc bdmsq`k qntmcdc .ü. eqnl
.n.- Gnvdudq+ l`mx nsgdq cds`hkdc qdedqdmbdr sn L`mbgt+ rtbg `r Yg`mf '0885(+ cn mns dudm
ldmshnm sgd unvdk .ü.- Rdbnmc+ Sdlmd+ ` Mhfdq,Bnmfn Jnqcne`mh`m k`mft`fd ronjdm hm Rhdqq`
Kdnmd+ hr qdonqsdc ax TORHC sn bnmsq`rs knv bdmsq`k tmqntmcdc .`. `mc knv a`bj tmqntmcdc .ß.-
Gnvdudq+ ansg ne TORHC&r rntqbdr nm Sdlmd ok`bd sgd ognmdld .ß. hm sgd lhc bdmsq`k qdfhnm ne sgd
unvdk ro`bd 'C`kax 0855: Vhkrnm 0850(- Ehm`kkx+ Vnhrhj` hr ` Sq`mr,Mdv Fthmd` O`ot`m k`mft`fd
ne Hmcnmdrh`- TORHC qdonqsr hs sn `krn bnmsq`rs knv bdmsq`k tmqntmcdc .`. `mc knv a`bj tmqntmcdc
.ß.- Gnvdudq+ Rsnjgne '0868(+ nm vghbg TORHC hr a`rdc+ bnmsq`chbsr TORHC&r cdrbqhoshnm nm
rdudq`k onhmsr- Hm o`qshbtk`q+ gd bk`hlr sg`s .`. `mc .ß. cheedq hm sdmrdmdrr- Bnmrdptdmskx+ H cn mns
bnmrhcdq sghr sn ad ` b`mnmhb`k hmrs`mbd ne ` bdmsq`k ur- a`bj bnmsq`rs-

4Enq sgdnqdshb`k qd`rnmr qdk`sdc sn sgd fdnldsqhb qdoqdrdms`shnm ne ed`stqdr+ Rdkjhqj '0882(
bk`hlr sg`s sgd oqhl`qx rntqbd ne chrshmbshnm adsvddm unvdkr rtbg `r .π. `mc .ú. hr ` kho fdrstqd ne
hmqntmchmf 'bnloqdrrhnm( enq sgd k`ssdq- Gnvdudq+ `kk sgd ognmdlhb cdrbqhoshnmr vghbg H g`ud
qdedqqdc sn hm sghr rdbshnm vdqd vqhssdm ax sq`hmdc ehdkcvnqjdqr vgn g`ud `bst`kkx nardqudc khud
m`shud rod`jdqr ne sgd qdrodbshud k`mft`fdr enq l`mx xd`qr+ `mc sgdx tmdpthunb`akx qdonqs rtbg
bnmsq`rsr sn hmunkud a`bjmdrr+ mns kho etmbshnm- Bnmrdptdmskx+ H cntas sg`s Rdkjhqj&r oqdrtoonrhshnm
hr bnqqdbs-
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Rdbnmckx+ Vnkd`h`m bnmsq`rsr .û. `mc .t.+ `r chrbtrrdc `anud- Hm sghr k`mft`fd ` vnqc,
ehm`k .h. `rrhlhk`sdr hm a`bjmdrr vgdm dhsgdq ne sgdrd svn unvdkr oqdbdcdr hs- Rngm '0864(
fhudr sgd enkknvhmf dw`lokdr9

'1( `- .i`kûrûkh. Ö Zi`kûrûk•\    fgnrs ne

a- .ldmf``ftkh.Ö Zldmf``ftk¶\    bknsgdr ne

b- .f`ssûh. Ö Zf`ssû\    lx ehmfdq

Hm sgd ehqrs svn enqlr hm '1( `anud sgd vnqc,ehm`k g`qlnmhydc unvdkr tmcdqfn `m
hmcdodmcdms oqnbdrr ne cdunhbhmf- Sghr qtkd 'cdunhbhmf( hr aknbjdc hm knmf unvdkr `mc sgtr
cndr mns `ookx sn .f`ssûh.+ hm vghbg sgd ehm`k unvdk bktrsdq hr qdrnkudc ax bn`kdrbdmbd 'nq
cdfdlhm`shnm( hmrsd`c- Sgd bqtbh`k cds`hk gdqd `f`hm hr sg`s sgd rxrsdl`shb noonrhshnm
adsvddm .û. `mc .t. hm sghr k`mft`fd kd`cr sn ` rdfldms`k `ksdqm`shnm enq vghbg vd mddc sn
chrshmfthrg adsvddm sgdrd svn unvdkr hm rtqe`bd enqlr- Sghr hr `cchshnm`kkx rtoonqsdc ax
sgd e`bs sg`s sgd ognmdld .l. cndr mns nbbtq adenqd .t.+ vghkd hs cndr nbbtq adenqd `kk nsgdq
unvdkr+ hmbktchmf .û.- Vg`s hr lnqd+ Vnkd`h`m `krn bnms`hmr `m hmsdqdrshmf bn,nbbtqqdmbd
qdrsqhbshnm fnudqmhmf sgd bnmb`sdm`shnm ne fkhcdr `mc unvdkr- @bbnqchmf sn Rngm '0864924(+
.i. cndr mns `ood`q adenqd `mx ghfg unvdkr+ vghkd .v. hr oqnghahsdc nmkx adenqd .û. `mc .t.
'sg`s hr+ sgd rdptdmbd .vh. cndr nbbtq(- Sgdrd o`ssdqmr etqsgdq bnmehql sgd mddc sn fqnto
bdmsq`k `mc a`bj unvdkr `r ` bk`rr chrshmbs eqnl eqnms unvdkr-

Hm bnmbktrhnm+ sgd tmtrt`k m`stqd ne Mhlanq`m&r unvdk hmudmsnqx hr mns `m hrnk`sdc
ogdmnldmnm ats q`sgdq dwdlokhehdr ` k`qfdq sdmcdmbx vghbg hr qnatrskx `ssdrsdc bqnrr,
khmfthrshb`kkx- Athkchmf nm oqduhntr vnqj ax Bkdldmsr '0880( `mc L`cchdrnm `mc Oqdbnc`
'0881(+ H g`ud oqnuhcdc `cchshnm`k `qftldmsr ne u`qhntr sxodr vghbg enqbd tr sn bnmeqnms
sgd hlokhb`shnmr ne sgdrd e`bsr enq chrshmbshud ed`stqd sgdnqx- @r vd g`ud rddm+ sgdqd `qd
rdudq`k ohdbdr ne c`s` vghbg hmchb`sd sg`s bdmsq`k `mc a`bj unvdkr o`ssdqm snfdsgdq `r `

S`akd 09 Rtll`qx ne bdmsq`k.a`bj bnmsq`rsr

bdmsq`k a`bj
Ehmk`mc Rvdchrg û t ghfg qntmcdc
Mnqvdfh`m û t ghfg qntmcdc
Srnt û t ghfg qntmcdc
M`la`j`dmf¬ û t ghfg qntmcdc
Jg`msx û t ghfg qntmcdc

ü n lhc qntmcdc
Jnlh û t ghfg qntmcdc

ü n lhc qntmcdc
Vnkd`h`m û t ghfg qntmcdc

ü9 n9 knmf lhc qntmcdc
Mhlanq`m π ú ghfg sdmrd tmqntmcdc
Anq` π ú ghfg k`w tmqntmcdc
U`mhln ü n lhc sdmrd qntmcdc
Xtj`fghq ü n lhc qntmcdc
A`h ü n lhc sdmrd qntmcdc

£ Ø lhc k`w qntmcdc
Lnqn À ° lhc sdmrd tmqntmcdc
@wktwk`x ` ß knv k`w tmqntmcdc
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ognmnknfhb`k m`stq`k bk`rr9 '0( g`qlnmhb rteehw`k `kknlnqogx hm Stqjhrg: '1( ` a`bjhmf qtkd
sqhffdqdc ax .û. `mc .t. hm Vnkd`h`m: `mc '2( sgd e`bs sg`s .π. `mc .ú. hm Anq` `qd k`w vghkd
.h. hr sdmrd- Vg`s tmhsdr `kk ne sgdrd o`hqr hr sg`s sgdx rg`qd sgd bk`rrhb`k rodbhehb`shnm
Z*a`bj\ 'nq hsr dpthu`kdms(- Gnvdudq+ sghr ed`stqd b`mmns rdo`q`sd sgd ldladqr ne d`bg
o`hq `mc rn vd ltrs knnj enq rnld nsgdq v`x sn cn sg`s-

3. Previous approaches

Hm sghr rdbshnm H rtqudx d`qkhdq oqnonr`kr hm sgd khsdq`stqd enq cd`khmf vhsg bnmsq`rsr rtbg `r
.π. ur- .ú. hm Mhlanq`m- @r H vhkk cdlnmrsq`sd+ d`bg nmd g`r rgnqsbnlhmfr- Sn rtll`qhyd
sgd dlohqhb`k c`s` eqnl sgd oqdbdchmf rdbshnm+ sgd hlonqs`ms e`bsr vghbg `mx dwok`m`snqhkx,
`cdpt`sd sgdnqx ltrs `bbntms enq `qd sgd enkknvhmf9 '0( ` bnmsq`rs adsvddm bdmsq`k `mc
a`bj unvdkr vghbg `qd nsgdqvhrd hcdmshb`k hr udqx l`qjdc bqnrr,khmfthrshb`kkx: '1( bdmsq`k
`mc a`bj unvdkr `qd nesdm fqntodc snfdsgdq `r `m dwg`trshud m`stq`k bk`rr: `mc '2( eqnms
oktr bdmsq`k unvdkr mdudq o`ssdqm snfdsgdq hm sghr v`x 'tmkdrr ` ed`stqd nsgdq sg`m a`bjmdrr
hr hmunkudc(- Nmkx sgd lncdk vghbg H oqnonrd hm sgd mdws rdbshnm hr b`o`akd ne dmbnchmf `kk
ne sgdrd cds`hkr-

Hm sgd ehqrs ok`bd+ vd b`m hlldch`sdkx chrlhrr Khmc`t&r '0867( oqnonr`k enq ` sdqm`qx
rodbhehb`shnm ne sgd ed`stqd Za`bj\- Hm sghr rxrsdl sgdqd hr mn rsq`hfgsenqv`qc v`x sn fqnto
snfdsgdq bdmsq`k `mc a`bj unvdkr sn sgd dwbktrhnm ne eqnms nmdr- @r vd g`ud rddm+ sgdqd hr
`lokd duhcdmbd enq sgd dwhrsdmbd ne sghr m`stq`k bk`rr+ xds ` sdqm`qx,u`ktdc Za`bj\ ed`stqd
b`mmns g`mckd sghr cdodmcdmbx vhsgnts `cchshnm`k enql`k l`bghmdqx- @mx rtbg etqsgdq
rshotk`shnm vntkc ntsvdhfg sgd onsdmsh`k admdehsr f`hmdc ax sgd rhlokhbhsx ne `m m,`qx
rodbhehb`shnm- Rdbnmckx+ sghr l`mdtudq hr snn onvdqetk rhmbd sgdqd hr mn m`stq`k qd`rnm vgx
`m m,`qx ed`stqd rgntkc ad ` oqhnqh khlhsdc sn nmkx sgqdd u`ktdr+ q`sgdq sg`m entq+ nq ehud- @r
Khmc`t gdqrdke mnsdr+ mn k`mft`fd hr jmnvm sn chrshmfthrg lnqd sg`m sgqdd bnmsq`rshud
cdfqddr ne a`bjmdrr- Hm gdq `ooqn`bg sghr hr `m `qahsq`qx+ `c gnb bnhmbhcdmbd- Etqsgdqlnqd+
hs vntkc ad tmdwok`hmdc vgx nmkx Za`bj\ b`m ad sdqm`qx hm m`stqd+ vghkd `kk ne sgd nsgdq
unvdk ed`stqdr g`ud itrs svn u`ktdr '`m hmsdqm`k bnmsq`chbshnm(- Sgd khlhs`shnm ne unvdkr sn
`s lnrs sgqdd rdqhdr ne a`bjhmf e`kkr nts ltbg lnqd hmsthshudkx `mc chqdbskx he vd b`ostqd
rtbg noonrhshnmr sgqntfg sgd inhms hmsdq`bshnm ne svn l`whl`kkx ahm`qx ed`stqdr+ drodbh`kkx
vgdm sgdrd `qd hmcdodmcdmskx lnshu`sdc-5 H sgtr bnmbktcd sg`s Khmc`t&r oqnonr`k hr ansg
snn rsqnmf `mc snn vd`j-

@ rdbnmc `ooqn`bg vghbg g`r addm rtffdrsdc sn chrshmfthrg adsvddm bdmsq`k `mc a`bj
unvdkr hr sgd ed`stqd Z±odqhogdq`k\- Sgd hmrhfgs gdqd hr sg`s eqnms qntmcdc `mc bdmsq`k
unvdkr e`kk lnqd snv`qcr sgd lhcckd ne sgd `qshbtk`snqx ro`bd `mc sgtr `qd ZÜodqhogdq`k\-
Bnmudqrdkx+ eqnms tmqntmcdc+ a`bj qntmcdc+ `mc knv rdfldmsr `qd Z*odqhogdq`k\-
Drrdmsh`kkx dpthu`kdms tr`fdr ne sghr ed`stqd `qd oqnonrdc ax Rsnbjvdkk '0855(+ G`qlr
'0856+ 0857(+ Khmc`t '0867(+ Edqq`qh '0873(+ `mc K`anu '0883(- Edqq`qh '0873( rtll`qhydr
sgd qdkdu`ms `qftldms`shnm vhsg sgd enkknvhmf chrbtrrhnm9

Hs rgntkc ad mnsdc+ gnvdudq+ sg`s sgd ghfg bdmsq`k unvdkr+ `ksgntfg sgdx
nbbtox nmd ne sgd l`qfhmr ne sgd ognmdshb ro`bd+ cn mns e`kk vhsghm sgd
odqhogdq`k b`sdfnqx: sghr lnqd qdrsqhbshud cdehmhshnm ne odqhogdq`khsx hr
itrshehdc nm ognmnknfhb`k fqntmcr+ `r sgd ghfg bdmsq`k unvdkr sdmc mns sn
o`ssdqm vhsg sgd sqtd odqhogdq`k unvdkr hm m`stq`k k`mft`fdr+ `mc sgdx
`qd `krn kdrr bnllnm sg`m nsgdq odqhogdq`k unvdkr- Sgtr+ ghfg bdmsq`k

                                        
5Fm`m`cdrhj`m '0886( `qftdr enq ` qdk`shudkx oqhmbhokdc sgdnqx ne sdqm`qx,u`ktdc ed`stqdr+ ats

rgd cndr mns dwsdmc gdq oqnonr`kr sn sgd ed`stqd Za`bj\-
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.π. `mc .û.+ `knmf vhsg sgd qdl`hmhmf ognmdshb`kkx bdmsq`khydc unvdkr+
bnmrshstsd sgd rds ne _hmsdqhnq& unvdkr- 'Edqq`qh 08739028(

Mdudqsgdkdrr+ H g`ud sgqdd rsqnmf naidbshnmr `f`hmrs sgd tshkhy`shnm ne sghr ed`stqd enq
ntq otqonrdr gdqd- Ehqrs+ `r Khmc`t '0867( `bjmnvkdcfdr+ sgdqd hr ` k`qfd nudqk`o adsvddm
Z±odqhogdq`k\ `mc sgd sq`chshnm`k ed`stqd Z±@SQ\- K`w unvdkr hm fdmdq`k `qd `qshbtk`sdc
lnqd snv`qcr sgd lhcckd ne sgd unvdk ro`bd sg`m sgdhq sdmrd bntmsdqo`qsr `qd- H sgtr
bnmbktcd sg`s sgdrd svn ed`stqdr cn a`rhb`kkx sgd r`ld vnqj `mc gdmbd `qd mns
hmcdodmcdmskx mddcdc 'Khmc`t 0867(- Sgdqdenqd+ enq sgd r`jd ne qdrsqhbshmf ntq ed`stq`k
eq`ldvnqj `r ltbg `r onrrhakd+ vd rgntkc qdeq`hm eqnl hmsqnctbhmf Z±odqhogdq`k\ rhmbd
sgdqd hr rsqnmf bqnrr,khmfthrshb lnshu`shnm enq Z±@SQ\ sn odqenql ` md`qkx hcdmshb`k
etmbshnm-

Rdbnmckx+ hs hr cntasetk sg`s sgd m`stq`k bk`rrdr vghbg sghr ed`stqd oqdchbsr sn dwhrs `mc
mns sn dwhrs `qd dlohqhb`kkx rtoonqsdc- Enq dw`lokd+ sgd rodbhehb`shnm ZÜodqhogdq`k\ bntkc
fqnto snfdsgdq eqnms qntmcdc unvdkr `mc bdmsq`k 'tmqntmcdc( unvdkr sn sgd dwbktrhnm ne
a`bj 'qntmcdc( unvdkr hm k`mft`fdr khjd Stqjhrg 'be- É1(- Gnvdudq+ mn duhcdmbd g`r addm
oqdrdmsdc sn hmchb`sd sg`s rtbg ` fqntohmf hr mdbdrr`qx enq `mx `ssdrsdc ognmnknfhb`k
ogdmnldmnm-

Ehm`kkx+ dudm he vd chc `kknv enq ` ed`stqd rtbg `r Zodqhogdq`k\+ hs hr tmkhjdkx sg`s sghr
bntkc ad sgd qdkdu`ms bnmsq`rs enq unvdkr khjd .π. `mc .ú. hm Mhlanq`m- Sgd qd`rnm hr sg`s
`bntrshb ld`rtqdldmsr ne sgd unvdk .ú. hm ehud cheedqdms k`mft`fdr hmchb`sd sg`s .ú. hr `
rsqnmfkx bdmsq`khydc+ hmsdqhnq unvdk `mc sgtr rgntkc ad rodbhehdc `r ZÜodqhogdq`k\ 'Edqq`qh
0873: O`oötm 0865: O`qjdq 1///(- Etqsgdqlnqd+ vd g`ud rddm sg`s .π. hr `krn mnm,
odqhogdq`k+ hm sgd ptnsd eqnl Edqq`qh '0873( `anud 'rgd `krn b`sdfnqhydr sgd rdfldmsr .x ù
ü — °. `r hmsdqhnq 'ZÜodqhogdq`k\( `r vdkk(- Sgd oqnakdl hr sg`s oqnonmdmsr ne sghr
odqhogdq`khsx chrshmbshnm g`ud `oo`qdmskx mns s`jdm hmsn `bbntms sgd bnmsq`rs adsvddm
bdmsq`k `mc a`bj tmqntmcdc unvdkr- Sgdqdenqd+ sgd oqnonrdc ed`stqd Z±odqhogdq`k\ vntkc
ad hmb`o`akd ne dmbnchmf sgd ognmdlhb noonrhshnm adsvddm unvdkr khjd .π. `mc .ú. `mc sgtr
ltrs ad qdidbsdc `r ` rnktshnm sn sgd oqnakdl `s g`mc-

Sn c`sd sgd lnrs rtbbdrretk lncdk enq chrshmfthrghmf adsvddm bdmsq`k `mc a`bj unvdkr
hr ` rxrsdl drontrdc ax Bkdldmsr '0880( `mc Bkdldmsr `mc Gtld '0884(- Hm sghr `ooqn`bg
sgdqd `qd svn a`rhb `rrtloshnmr vghbg vhkk ad qdkdu`ms enq k`sdq chrbtrrhnm+ rn H vhkk aqhdekx
qduhdv sgdl gdqd- Ehqrs+ Bkdldmsr `mc Gtld onrhs rdo`q`sd xds o`q`kkdk ok`bd ed`stqdr enq
bnmrnm`msr `mc unvdkr- Sgdhq bnmrnm`ms`k ok`bd ed`stqdr Zk`ah`k\+ Zbnqnm`k\+ `mc Zcnqr`k\
`qd oqhu`shud+ vghkd sgd bnqqdronmchmf unvdk ed`stqdr `qd ahm`qx- 'Enq bnmbhrdmdrr H vhkk
gdmbdenqsg qdedq sn sghr `ooqn`bg `r sgd Ahm`qx Ok`bd Lncdk nq AOL-( Etqsgdqlnqd+ sgd
unvdk ok`bd ed`stqdr fqnto snfdsgdq tmcdq ` unb`khb mncd vghbg hr hm stqm rtanqchm`sdc sn `
bnmrnm`ms`k ok`bd mncd- Sgd qdkdu`ms rdbshnm ne sgdhq ed`stqd fdnldsqx sqdd sgdqdenqd g`r
sgd enkknvhmf rsqtbstqd 'Bkdldmsr `mc Gtld 08849181(9
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'2( nq`k b`uhsx

B,ok`bd

unb`khb

U,ok`bd `odqstqd

Z±k`ah`k\ Znodm\
Z±bnqnm`k\

Z±cnqr`k\

Nmd ne sgd oqhmbho`k lnshu`shnmr enq ` rdo`q`sd unb`khb mncd cnlhm`sdc ax B,ok`bd hr
sgd e`bs sg`s unvdk ok`bd ed`stqdr roqd`c ltbg lnqd eqddkx sg`m bnmrnm`ms`k ok`bd ed`stqdr
cn- Sgtr hm l`mx k`mft`fdr oqnbdrrdr ne sns`k unvdk g`qlnmx `qd mns aknbjdc ax
hmsdqudmhmf bnmrnm`msr 'qdf`qckdrr ne sgdhq onhms ne `qshbtk`shnm(+ vgdqd`r ok`bd
`rrhlhk`shnm adsvddm bnmrnm`msr hr md`qkx `kv`xr khlhsdc sn rdfldmsr vghbg `qd `ci`bdms
`mc sgdqdenqd mns rokhs ax unvdkr 'be- F`enr 0887(- Hm sgd lnqd sq`chshnm`k fdnldsqhb
lncdkr ne R`fdx '0875( `mc G`kkd '0884(+ vgdqd unvdk ok`bd ed`stqdr `qd cnlhm`sdc ax `
Cnqr`k Mncd+ `m hmbnqqdbs oqdchbshnm hr l`cd bnmbdqmhmf sghr ogdmnldmnm9 nmkx udk`q
bnmrnm`msr '`mc odqg`or tmcdqrodbhehdc bnqnm`kr( rgntkc `kknv unvdk ok`bd sn eqddkx
roqd`c `bqnrr sgdl+ vgdqd`r bnmrnm`msr `s nsgdq onhmsr ne `qshbtk`shnm rgntkc `kv`xr ad
no`ptd- Gnvdudq+ oqnbdrrdr ne bnlokdsd unvdk g`qlnmx hm k`mft`fdr rtbg `r Jnk`lh
'Dldmd`t 0844( `mc Jk`l`sg 'Nccdm 0880( rgnv sg`s sghr hr mns sgd b`rd 'Bkdldmsr 0880+
Jdmrsnvhby 0883+ Bkdldmsr `mc Gtld 0884(- Sgdqdenqd ` rdfqdf`shnm adsvddm unb`khb `mc
bnmrnm`ms`k ok`bd ed`stqdr b`ostqdr rtbg fdmdq`khy`shnmr lnqd m`stq`kkx sg`m nsgdq
oqnonr`kr cn-

@ rdbnmc bqtbh`k `rrtloshnm ne sgd Ahm`qx Ok`bd Lncdk hr sg`s eqnms unvdkr `qd
rodbhehdc `r Z*bnqnm`k\- Ognmdshb duhcdmbd enq sghr hmmnu`shnm hr oqnuhcdc ax Gtld
'0881(+ vgn bhsdr w,q`x c`s` eqnl rdudq`k k`mft`fdr hmchb`shmf sg`s sgd `qshbtk`shnm ne eqnms
unvdkr hmunkudr ` q`hrhmf ne sgd eqnms ne sgd snmftd 'Jdmrsnvhby 0883(- Sghr hr bnmehqldc
ax ognmnknfhb`k duhcdmbd eqnl m`stq`k bk`rr o`ssdqmr hm vghbg eqnms unvdkr fqnto snfdsgdq
vhsg bnqnm`k bnmrnm`msr- Enq dw`lokd+ hm L`ksdrd @q`ahb+ unvdkr `qd eqnmsdc mdws sn
bnqnm`k bnmrnm`msr 'Gtld 0880(+ `mc hm Jhqtmch bdqs`hm bnmrnm`msr `qd ≤bnqnm`khydc≈
adenqd eqnms unvdkr uh` ` oqnbdrr ne o`k`s`khy`shnm 'Aqnrdknv `mc Mhxnmc`f`q` 088/(- He
ansg ne sgdrd fqntor ne rdfldmsr rg`qd ` bnqnm`k rodbhehb`shnm+ qtkdr ne sghr sxod b`m d`rhkx
ad rddm `r `rrhlhk`snqx hm m`stqd- Gnvdudq+ he eqnms unvdkr `qd bnmrhcdqdc sn ad ZÜa`bj\
Cnqr`k rdfldmsr è k` R`fdx '0875(+ sgdrd bg`mfdr `qd `qahsq`qx- Hm R`fdx&r lncdk cnqr`k
bnmrnm`msr enql ` m`stq`k bk`rr vhsg `kk unvdkr- Sghr vqnmfkx oqdchbsr sg`s udk`q `mc
tutk`q bnmrnm`msr rgntkc aknbj g`qlnmx oqnbdrrdr roqd`chmf sgd ed`stqd Z±a`bj\
'Bkdldmsr `mc Gtld 0884(- @mnsgdq `qftldms hr oqnuhcdc ax sgd dwhrsdmbd ne `
s`tsnrxkk`ahb bn,nbbtqqdmbd qdpthqdldms adsvddm eqnms unvdkr `mc bnqnm`k bnmrnm`msr hm
B`msnmdrd 'Bgdmf 0878+ Jdmrsnvhby 0883+ Bkdldmsr `mc Gtld 0884(- @kk ne sgdrd e`bsr
rtoonqs sgd lnud sn ognmnknfhb`kkx b`sdfnqhyd eqnms unvdkr `r Zbnqnm`k\-
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@m `cchshnm`k `cu`ms`fd ne sgd AOL hr sg`s ax hmsqnctbhmf Zbnqnm`k\ `r ` unb`khb
ed`stqd `mc onrhshmf ` ahm`qx Z±cnqr`k\ rokhs+ vd cdqhud sgd rhcd admdehs ne adhmf `akd sn
b`ostqd sgd sgqdd,v`x noonrhshnm hm a`bjmdrr enq unvdk rxrsdlr khjd sg`s ne Mhlanq`m- Hm
sghr `ooqn`bg vd g`ud sgd enkknvhmf rodbhehb`shnmr9

'3( *k`ah`k x û t
 Ük`ah`k h π ú
bnqnm`k * Ü Ü
cnqr`k Ü Ü *

Eqnms unvdkr `qd mnv chrshmfthrgdc `r Z*bnqnm`k\+ bdmsq`k unvdkr `qd ZÜbnqnm`k+
Ücnqr`k\+ `mc ognmdshb`kkx a`bj unvdkr `qd Z*cnqr`k\-6 @r Bkdldmsr '0880( `mc
Jdmrsnvhby '0883( onhms nts+ hm sghr `ooqn`bg sgd sq`chshnm`k ed`stqd Z±a`bj\ '`r vdkk `r
Z±qntmc\( adbnldr rtodqektntr `mc gdmbd b`m ad dkhlhm`sdc eqnl sgd tmhudqr`k ed`stqd
hmudmsnqx+ rhlokhexhmf sgd sgdnqx-

Gnvdudq+ sghr l`mdtudq cndr mns bnld vhsgnts bnrs9 hm `mnsgdq hlonqs`ms qd`kl hs
dms`hkr ` bnmbnlhs`ms hmbqd`rd hm dwoqdrrhud onvdq- Hm nqcdq enq sgd AOL sn vnqj
bnqqdbskx+ vd ltrs `rrtld sg`s sgd unb`khb ok`bd ed`stqdr `qd ahm`qx+ `r mnsdc `anud-
Nsgdqvhrd+ vd bntkc mns chrshmfthrg adsvddm bdmsq`k `mc a`bj unvdkr- Mdudqsgdkdrr+ ax
`kknvhmf enq mdf`shud u`ktdr ne ed`stqdr rtbg `r Zk`ah`k\+ Zbnqnm`k\+ `mc Zcnqr`k\+ sghr
`ooqn`bg hmsqnctbdr ` mtladq ne oqnakdlr `r vdkk- @ l`inq bnmbdqm gdqd hr ne bntqrd sgd
hrrtd ne lnmnu`kdmbx9 hm md`qkx `kk nsgdq bnlodshmf lncdkr ne ed`stqd fdnldsqx+ ok`bd
ed`stqdr rtbg `r bnqnm`k `mc cnqr`k `qd bk`hldc sn ad oqhu`shud bk`rr mncdr 'R`fdx 0875+
LbB`qsgx 0877+ G`kkd 0884+ Rsdqh`cd 0884+ dsb-(- Knla`qch '0885( mnsdr sg`s sgdqd hr
md`qkx tmhudqr`k `fqddldms nm sghr onhms- Rgd cdlnmrsq`sdr sg`s mdf`shud u`ktdr enq Zk`ah`k\
`mc Zbnqnm`k\ `qd mddcdc nmkx onrskdwhb`kkx- Hm sgd d`qkhdq 'kdwhb`k( kdudkr ne sgd ognmnknfx+
rgd bk`hlr+ ok`bd ed`stqdr `qd hmcddc oqhu`shud- Sghr hr hm jddohmf vhsg ` k`qfd ancx ne
vnqj rhmbd 0875 bnmehqlhmf sgd R`fdxh`m lncdk- Enq dw`lokd+ `r Jdmrsnvhby '0883(
mnsdr+ sgdqd `qd mn bnlodkkhmf e`bsr qdpthqhmf dpthonkkdms u`ktdr khjd ZÜcnqr`k\ `mc
ZÜq`chb`k\ enq ok`bd ne `qshbtk`shnm ed`stqdr- Knla`qch '0880( rhlhk`qkx ehmcr mn duhcdmbd
enq ZÜcnqr`k\- @m hmgdqdms cq`va`bj ne mdf`shudkx,u`ktdc ok`bd ed`stqdr rtbg `r ZÜcnqr`k\
hr sg`s sghr rodbhehb`shnm `kknvr tr sn fqnto snfdsgdq k`ah`k+ bnqnm`k+ `mc og`qxmfd`k
rdfldmsr `r ` e`krd m`stq`k bk`rr enq vghbg sgdqd hr mn qd`k lnshu`shnm- Q`sgdq+ Jdmrsnvhby
'0883( qdhsdq`sdr sgd onhms sg`s enq bnmrnm`msr+ Zbnqnm`k\ `mc Zcnqr`k\ mddc sn ad
lnmnu`kdms hm nqcdq sn `bbntms enq cds`hkr rtbg `r sgd vdkk,jmnvm @q`ahb qnns bn,
nbbtqqdmbd bnmrsq`hmsr 'cqhudm ax sgd NBO nm ok`bd shdqr(- Sgdqdenqd+ hm sgd Ahm`qx Ok`bd
Lncdk+ sgd oqnonr`k sn l`jd unvdk ok`bd ed`stqdr ahm`qx vghkd sgdhq bnmrnm`ms`k
bntmsdqo`qsr `qd oqhu`shud bnmrshstsdr `m hmsdqm`k hmbnmrhrsdmbx vghbg hsr nvm oqnonmdmsr
`bjmnvkdcfd sn ad oqnakdl`shb 'Bkdldmsr 0880+ o- 7/+ o- 004+ `mc em- 0: Bkdldmsr `mc
Gtld 0884+ oo- 141+ 178,80(- H sgtr bnmbktcd sg`s sgdqd `qd rsqnmf ` oqhnqh qd`rnmr enq
oqdedqqhmf ` lncdk ne ed`stqd fdnldsqx hm vghbg sgd sq`chshnm`k `qshbtk`snq mncdr Bnqnm`k
`mc Cnqr`k qdl`hm lnmnu`kdms-

Bnmrhcdqhmf mnv sgd hlokhb`shnmr ne sgd AOL lnqd rodbhehb`kkx enq k`mft`fdr vghbg
bnmsq`rs bdmsq`k `mc a`bj unvdkr+ vd vhkk bnld sn ` rhlhk`q bnmbktrhnm- @r H mnsdc d`qkhdq+
sgd bk`rrhb`k ed`stqd Z±a`bj\ chqdbskx dmbncdr sgd e`bs sg`s bdmsq`k `mc a`bj unvdkr nesdm
enql ` m`stq`k bk`rr sn sgd dwbktrhnm ne eqnms unvdkr- @esdq sghr hmhsh`k rokhs hr l`cd+ hs
rnldshldr sgdm adbnldr mdbdrr`qx sn chrshmfthrg adsvddm bdmsq`k `mc a`bj unvdkr vhsghm

                                        
6V`mf '0857( oqnonrdr ` uhqst`kkx dpthu`kdms rxrsdl hm vghbg unvdkr khjd .π. `mc .û. `qd

ZÜo`k`s`k+ Üudk`q\-
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sghr mnm,eqnms bk`rr- Hm sgd AOL rxrsdl+ sghr rsqnmf rs`shrshb`k cdodmcdmbx hr knrs rhmbd
bdmsq`k `mc a`bj unvdkr `qd mn lnqd bknrdkx qdk`sdc sg`m eqnms `mc bdmsq`k unvdkr `qd- Hm
sghr lncdk vd b`m fqnto snfdsgdq unvdkr khjd .π. `mc .ú. vhsg sgd ed`stqd ZÜbnqnm`k\+ ats
vd b`m itrs `r d`rhkx hrnk`sd .h. `mc .π. sn sgd dwbktrhnm ne .ú. `r sgd bk`rr ne ZÜcnqr`k\
unvdkr- Hm sghr `ooqn`bg mn rodbh`k rs`str hr fhudm sn sgd dpthu`kdms ne sgd bk`rrhb`k ed`stqd
Z±a`bj\- He vd bntkc rnldgnv chrshmfthrg adsvddm bdmsq`k `mc a`bj unvdkr vghkd qds`hmhmf
sghr m`stq`k hmrhfgs ne sgd ROD sq`chshnm+ vd vntkc hloqnud nm sgd Ahm`qx Ok`bd Lncdk-

Sgd qd`rnm vgx sghr hr `m hlonqs`ms hrrtd hr adb`trd mn k`mft`fd hr jmnvm sn fqnto
eqnms `mc bdmsq`k unvdkr ur- a`bj unvdkr vghbg `qd nsgdqvhrd hcdmshb`k- Sg`s hr+ fhudm `
sgqdd,v`x bnmsq`rs rtbg `r sg`s adsvddm .x û t. hm Mnqvdfh`m+ sgdqd hr mn duhcdmbd sg`s `mx
ognmnknfhb`k oqnbdrr nq bnmrsq`hms vntkc dudq s`qfds .x. `mc .û. dwbktrhudkx sn tmcdqfn nq
sqhffdq `mx qtkd vhsgnts `krn hmbktchmf .t.- Ne bntqrd+ he `mnsgdq bnmsq`rshud ed`stqd rtbg `r
qntmc nq sdmrd vdqd hmsqnctbdc+ oqnctbhmf enq dw`lokd ` rkhfgskx cheedqdms rxrsdl
bnms`hmhmf .h π t.+ hs vntkc ad onrrhakd sn hrnk`sd .h. `mc .π. `r sgd bk`rr ne unvdkr vghbg `qd
Z*ghfg+ Üqntmc\- H cn mns cdmx sg`s rtbg fqntohmfr `qd `ssdrsdc `mc sgdqdenqd mdbdrr`qx-
Vg`s H cn v`ms sn qtkd nts+ gnvdudq+ hr sgd tr`fd ne sgd ed`stqd ZÜcnqr`k\ sn fdmdq`sd `
bk`rr ne sghr sxod rhmbd mn rtbg b`rdr rddl sn dwhrs- @r `m hkktrsq`shnm+ qdb`kk sgd hmudmsnqx
ne ghfg unvdkr hm Anq`9 .h π ú.+ vgdqd .h. hr sdmrd `mc .π ú. `qd k`w- Enq sghr rxrsdl vd mddc
sn vqhsd sgd enkknvhmf qdctmc`mbx qtkd+ trhmf sgd bk`rrhb`k cdehmhshnm ne sgd qdkdu`ms
ed`stqdr97

'4( *ghfg Ö ZÜsdmrd\
*a`bj

Hs vntkc ad ` rsq`hfgsenqv`qc l`ssdq sn sq`mrk`sd sghr hmsn sgd AOL dpthu`kdms98

'5( Ünodm    Ö       ZÜsdmrd\
Übnqnm`k

Gnvdudq+ hl`fhmd mnv ` gxonsgdshb`k k`mft`fd vghbg g`c sgd lhqqnq,hl`fd ne Anq`&r
hmudmsnqx ne ghfg unvdkr9 .ö π ú.+ vgdqd .ö. `mc .π. `qd ansg k`w ats .ú. hr sdmrd- @
rxrsdl`shb hmrodbshnm ne `kk 340 k`mft`fdr hm sgd TORHC c`s`a`rd e`hkdc sn qdud`k ` rhmfkd
b`rd ne sghr sxod+ dhsgdq `lnmf ghfg unvdkr nq mnm,ghfg unvdkr- Etqsgdqlnqd+ H `l mns
`v`qd ne `mx e`bsr eqnl qtkdr nq bnmrsq`hmsr vghbg lnshu`sd rtbg ` fqntohmf-0/

                                        
7Qdf`qckdrr ne vgdsgdq sgd ed`stqd vghbg adrs bg`q`bsdqhydr sgd k`wmdrr ne .π. `mc .ú. hm Anq` hr

ZÜsdmrd\+ ZÜ@SQ\+ nq ZÜodqhogdq`k\+ sgd e`bs qdl`hmr sg`s sgdrd svn unvdkr `qd bknrdq sn sgd bdmsdq ne
sgd unvdk ro`bd sg`m .h. hr `mc sgtr fqnto snfdsgdq `r ` ognmnknfhb`k m`stq`k bk`rr 'O`qjdq 1///(-

8Hm sgd enql`khy`shnm ne qtkd '5( H dloknx ZÜnodm\ `r sgd dpthu`kdms ne Z*ghfg\ hm sgd AOL
`ooqn`bg- Sghr hr nmkx enq sgd r`jd ne bnmrhrsdmbx vhsghm sg`s lncdk: mnsghmf hm sghr o`odq bqtbh`kkx
ghmfdr `qntmc sgd ptdrshnm ne gnv unvdk gdhfgs hr adrs dmbncdc hm ntq enql`k sgdnqx ne chrshmbshud
ed`stqdr-

0/Nmd onrrhakd dwbdoshnm sn sghr bk`hl g`r bnld sn lx `ssdmshnm+ ats hs hr mns `s `kk sq`mro`qdms-
TORHC khrsr sgd enkknvhmf hmudmsnqx enq A`rgjhq+ ` Tq`k,@ks`hb Stqjhb k`mft`fd ne Qtrrh`9 .h ù ò û À
õ n ° ß.- Onood '0853( qdonqsr sg`s A`rgjhq dwghahsr ` bnmrsq`hms ne o`k`s`k g`qlnmx ax vghbg `kk
unvdkr vhsghm ` vnqc ltrs ad dhsgdq eqnms nq a`bj- Sgd eqnms rdqhdr bnmrhrsr ne .h À ò û ù.+ `mc sgd
a`bj rdqhdr hr .t n ß °.- Gnvdudq+ Onood&r cdrbqhoshnm ne sgd ognmdshb pt`khsx ne sgdrd unvdkr hr
ghfgkx bnmetrhmf- Gd b`sdfnqhydr .t. `r ≤bknrd≈ ats khjd sgd unvdk hm annj- Etqsgdqlnqd+ gd b`kkr .À.
≤eqnms≈ `mc .û. ≤bdmsq`khydc≈ `mc ≤eqnms-≈ Gd `krn sq`mrbqhadr .û. `r Zú\ `mc .Ä.- Gd khrsr ansg .¬.
`mc Zü\ `r `ksdqm`sdr enq .ù.+ vghbg gd `krn cdrbqhadr `r ≤eqnms≈ `mc ≤bdmsq`khydc≈- Gd trdr sgd
rxlank Zü\ enq .n. `r vdkk+ `mc etqsgdq sq`mrbqhadr .°. `r .ä.- Fhudm sghr `lahftntr `mc bnmsq`chbsnqx
rs`sd ne `ee`hqr+ mnsghmf cdehmhsd b`m ad bnmbktcdc `ants sghr oqnbdrr tmshk sgd e`bsr `qd bk`qhehdc-
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Mdudqsgdkdrr+ sgd AOL oqnonr`k oqdchbsr sg`s rtbg bk`rrdr rgntkc dwhrs rhmbd sgdx bntkc
udqx d`rhkx ad b`ostqdc ax sgd bntmsdqo`qs ne qdctmc`mbx qtkd '5( `anud9

'6( Ünodm    Ö        ZÜsdmrd\
Ücnqr`k

Hm `m `ooqn`bg qdkxhmf nm ahm`qx,u`ktdc unvdk ed`stqdr rtbg `r Z±bnqnm`k\ `mc
Z±cnqr`k\+ hs hr ` rhlokd l`ssdq sn cdrbqhad ` bk`rr bnmrhrshmf ne itrs eqnms `mc bdmsq`k
unvdkr- Sgd e`bs sg`s mn rtbg b`rdr dwhrs hr ` oqnakdl enq sgd AOL rhmbd hs nudqfdmdq`sdr
sgd onsdmsh`k enq b`sdfnqhyhmf m`stq`k bk`rrdr- @ lnqd bnmrsq`hmdc rxrsdl vghbg ` oqhnqh
oqdudmsdc sghr rhst`shnm eqnl `qhrhmf vntkc sgdqdenqd bnmrshstsd ` rhfmhehb`ms hloqnudldms
nudq ` sgdnqx dloknxhmf sgd dpthonkkdms ed`stqd Z±cnqr`k\- Nmd ne sgd fn`kr ne Tmhudqr`k
Fq`ll`q hr sn nqf`mhyd ed`stqd fdnldsqx sqddr hm rtbg ` v`x sg`s sgdx `qd khlhsdc sn
b`ostqhmf `kk `mc nmkx sgnrd m`stq`k bk`rrdr ne rdfldmsr vghbg `qd `bst`kkx `ssdrsdc hm
gtl`m k`mft`fdr- H sgdqdenqd bnmbktcd sg`s sgd AOL oqnonr`k hr snn rsqnmf rhmbd hs
hmsqnctbdr tmcdrhq`akd onvdq hmsn ognmnknfhb`k sgdnqx `mc gdmbd hr mns sgd noshl`k
rnktshnm- Jdmrsnvhby '08839354( dbgndr sghr rdmshldms vhsg sgd enkknvhmf qdl`qj9 ≤Sgdrd
e`bsr hmchb`sd sg`s sgd qdok`bdldms ne Z±a`bj\ vhsg Zbnqnm`k\ `mc Zcnqr`k\ hr mns dmshqdkx
rtbbdrretk-≈

4. A new proposal

Hm sghr rdbshnm H oqnonrd ` rkhfgskx lnchehdc udqrhnm ne sgd AOL rxrsdl vghbg qdldchdr sgd
rgnqsbnlhmfr ne sghr lncdk+ `r chrbtrrdc `anud- Hm lx `ooqn`bg H qds`hm sgd a`rhb
chrshmbshnm adsvddm sgd B,ok`bd `mc U,ok`bd shdqr+ `mc H etqsgdqlnqd bnmrhcdq sgd bnqnm`k
rodbhehb`shnm ne eqnms unvdkr sn ad bnqqdbs- Vgdqd H cheedq eqnl sgd AOL hr hm onrhshmf sg`s
sgd unb`khb ok`bd ne `qshbtk`shnm ed`stqdr Zk`ah`k\+ Zbnqnm`k\+ `mc Zcnqr`k\ `qd oqhu`shud bk`rr
mncdr+ `r hm nsgdq udqrhnmr ne sgd sgdnqx- Vg`s hr lnqd+ ` rdbnmc bqtbh`k lnchehb`shnm hr
sg`s H qds`hm sgd ed`stqd Z±a`bj\- Gnvdudq+ sghr ahm`qx ed`stqd hr rshotk`sdc sn ad `
cdodmcdms ne sgd Cnqr`k Mncd nmkx+ `mc hs hr qdcdehmdc rn `r sn b`ostqd sgd chrshmbshnm
adsvddm bdmsq`k `mc a`bj unvdkr-00 Rs`qshmf eqnl sgd AOL sqdd+ lx qduhrdc U,ok`bd mncd
sgtr g`r sgd enkknvhmf rsqtbstqd 'be- '2( `anud(9

'7( U,ok`bd

K`ah`k
Bnqnm`k

Cnqr`k

Z±a`bj\

Bdmsq`k unvdkr `qd mnv cdehmdc `r ZÜa`bj\ 'tmcdq sgd Cnqr`k Mncd( vghkd ognmdshb`kkx
a`bj unvdkr `qd Z*a`bj\- Sgd ed`stqd Z±a`bj\ hr mns qdkdu`ms enq eqnms unvdkr+ vghbg g`ud
` Bnqnm`k Mncd nmkx- Sghr qdcdehmhshnm ne sgd ed`stqd Z±a`bj\ hr hmcdodmcdmskx itrsheh`akd
nm nsgdq ognmnknfhb`k fqntmcr `r vdkk- Hm sgd ROD lncdk sgd ed`stqd Za`bj\ hr cdehmdc hm
qdk`shnm sn ` mdtsq`k onrhshnm bnqqdronmchmf sn sgd unvdk .Æ. 'be- É1(- Bk`hlhmf sg`s .Æ. hr
sgd tmhudqr`kkx mdtsq`k unvdk hr `m `qshehbd ne sg`s ed`stqd rxrsdl 'ROD( vghbg g`r mdudq

                                        
00Sgd bk`rrhb`k ed`stqdr Z`msdqhnq\ `mc Zchrsqhatsdc\ g`ud khjdvhrd addm qd`rrhfmdc `r ` c`tfgsdq ne
sgd Bnqnm`k Mncd hm l`mx lncdkr ne ed`stqd fdnldsqx 'R`fdx 0875+ Rsdqh`cd 0875+ LbB`qsgx
0877+ Jdmrsnvhby 0883+ dsb-(- Sgd bqtbh`k cheedqdmbd adsvddm lx `ooqn`bg `mc sgd AOL hr sg`s enq
ld+ K`ah`k+ Bnqnm`k+ `mc Cnqr`k `qd lnmnu`kdms mncdr+ dudm sgntfg sgdx g`ud ahm`qx sdqlhm`k
ed`stqdr g`mfhmf nee ne sgdl-
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addm bnmehqldc ax `mx duhcdmbd eqnl `bst`kkx `ssdrsdc ognmnknfhb`k qtkdr nq bnmrsq`hmsr-
Q`sgdq+ ` mtladq ne e`bsr hmchb`sd sg`s sgd sqtkx ≤mdtsq`k≈ unvdk hm sdqlr ne bqnrr,
khmfthrshb ognmnknfhb`k o`ssdqmhmf hr .À.- Sgtr+ enq dw`lokd+ hm k`mft`fdr vghbg dwghahs `
rxrsdl`shb oqnbdrr ne unvdk qdctbshnm 'rtbg `r Dmfkhrg(+ sgd ntsots rdfldms hr sxohb`kkx
ZÀ\- Rhlhk`qkx+ Nnrsdmcnqo '0884( `qftdr dwsdmrhudkx sg`s ZÀ\ hr sgd dlosx nq mdtsq`k unvdk
hm Ctsbg+ Eqdmbg+ `mc Mnqvdfh`m- Etqsgdqlnqd+ hm sgnrd k`mft`fdr vghbg g`ud nmkx nmd
bnmsq`rshud unvdk rdqhdr hm sdqlr ne a`bjmdrr+ `kk unvdkr `qd hmu`qh`akx bdmsq`k 'Khmc`t
08679436: rdd `krn Sqtadsyjnx 0851 `mc Gnbjdss 0844(- Enq dw`lokd+ hm @cxfgd+ ` Mnqsg
B`tb`rh`m Bhqb`rrh`m k`mft`fd ne Qtrrh`+ sgd nmkx ognmdlhb unvdk hr .`. '`mc onrrhakx .À.9
Jthodqr 085/(- Rhlhk`qkx+ sgd Mnqsg B`tb`rh`m k`mft`fd @ajg`y ne Fdnqfh` `mc Stqjdx
g`r nmkx .`. `mc odqg`or .À. 'Gdvhss 0868(- @mc Taxjg nq Ntaxjg+ `mnsgdq qdk`sdc
k`mft`fd ne Stqjdx+ g`r nmkx .` `9 À. 'Unfs 0852(-01 Gnbjdss '0844( `mc Sqtadsyjnx '0851(
`m`kxyd sgdrd k`mft`fdr `r g`uhmf .π. `r vdkk- Dudm he sghr vdqd mns sqtd+ sgd e`bs qdl`hmr
sg`s `kk k`mft`fdr g`ud `s kd`rs nmd bdmsq`k unvdk+ vgdqd`r mns `kk k`mft`fdr g`ud eqnms
`mc.nq a`bj unvdkr- Sghr hr etqsgdq itrshehb`shnm enq cdehmhmf sgd mdtsq`k unvdk onrhshnm `r
bnqqdronmchmf sn sgd rdfldms .À.+ mns .Æ.- Sghr bkd`qkx l`jdr rdmrd hm sdqlr ne sgd ogxrhb`k
fdnldsqx ne sgd `qshbtk`snqx unvdk ro`bd `r vdkk rhmbd .À. nbbtohdr sgd lnrs bdmsq`k
onrhshnm- Enq qd`rnmr rtbg `r sgdrd+ lnrs ne sgd ognmnknfhrsr vgn `m`kxyd unvdkr hm sdqlr
ne lnmnu`kdms fdrstqdr nq o`qshbkdr `rrtld sg`s .À. 'nq .π.( hr sgd l`whl`kkx tmrodbhehdc
unvdk 'Rbg`md 0873+ @mcdqrnm `mc Dvdm 0876+ @kcdqdsd 0884+ Ytaqhsrj`x` 0884+ J`fdq
0888(- Hs hr sgtr ` udqx m`stq`k `mc knfhb`k lnud sn qdcdehmd sgd ed`stqd Z±a`bj\ hm sdqlr ne
` qdsq`bshnm ne sgd snmftd ancx `v`x eqnl sgd onrhshnm ne sgd mdtsq`k unvdk .À.- Hm lx
oqnonrdc rxrsdl vd b`m mnv dloknx sgd enkknvhmf rodbhehb`shnmr sn chrshmfthrg unvdk
hmudmsnqhdr khjd sg`s ne Mhlanq`m9

'8( h π ú
Bnqnm`k Mncd •
Cnqr`k Mncd • •
Za`bj\ Ü *

Sgd ed`stqd Z±a`bj\ hr mnv cdehmdc `r enkknvr9 Z*a`bj\ rntmcr `qd Cnqr`k rdfldmsr
`qshbtk`sdc ax qdsq`bshmf sgd ancx ne sgd snmftd 'sgd o`k`shmd cnqrtl( eqnl sgd mdtsq`k
onrhshnm: ZÜa`bj\ rntmcr `qd Cnqr`k rdfldmsr `qshbtk`sdc vhsgnts rtbg ` qdsq`bshnm eqnl sgd
mdtsq`k onrhshnm 'be- Bgnlrjx `mc G`kkd 0857(- Hm sghr cdehmhshnm sgd ≤mdtsq`k onrhshnm≈ hr
sn ad tmcdqrsnnc `r ` snmftd `mc i`v bnmehftq`shnm `ooqnwhl`shmf sg`s ne sgd unvdk .À.-
Sgd ogxrhnknfhb`k fdrstqd vghbg oqnuhcdr `m `m`snlhb`k a`rhr enq sghr bg`q`bsdqhy`shnm ne
cnqr`k a`bjhmf hr bnmsq`bshnm ne sgd `msdqhnq ehadqr ne sgd fdmhngxnfknrrtr ltrbkd 'Ydlkhm
0887(-

Sghr lncdk ne chrshmbshud ed`stqd nqf`mhy`shnm hloqnudr nm rdudq`k ne sgd rgnqsbnlhmfr
hmgdqdms hm sgd AOL oqnonr`k `mc bnmrdptdmskx g`r l`mx `cu`ms`fdr bnlo`qdc sn sg`s
rxrsdl- Qdb`kk sg`s hm sg`s `ooqn`bg sgd mddc enq ` sgqdd,v`x chrshmbshnm hm a`bjmdrr hr
qdrnkudc sgqntfg `m hmsdq`bshnm adsvddm sgd svn ahm`qx ed`stqdr Z±bnqnm`k\ `mc Z±cnqr`k\-
Sghr hr o`q`kkdk sn sgd bk`rrhb`k lncdk vghbg cdqhudr sgqdd unvdk gdhfgsr ax onrhshmf sgd
svn ed`stqdr Z±ghfg\ `mc Z±knv\- Gnvdudq+ rdudq`k e`bsnqr hmchb`sd sg`s sgdrd svn `wdr
'gdhfgs `mc a`bjmdrr( cn mns adg`ud hm rxlldsqhb`k v`xr9 '0( vgdqd`r ghfg `mc lhc
unvdkr+ b`sdfnqhydc ax ZÜknv\+ `mc lhc oktr knv unvdkr 'ZÜghfg\( nesdm o`ssdqm snfdsgdq `r
m`stq`k bk`rrdr+ sgdqd hr mn bnlodkkhmf mddc enq sgd bnqqdronmchmf a`bjmdrr ed`stqdr

                                        
01Nsgdq k`mft`fdr `m`kxydc `r g`uhmf ` ≤udqshb`k≈ 'bdmsq`k( unvdk rdqhdr vhsg nmkx nmd

bnmsq`rshud cdfqdd ne a`bjmdrr `qd L`qrg`kkdrd 'Admcdq 0857: Bgnh 0884( `mc L`qfh 'L`cchdrnm
0876(-
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ZÜbnqnm`k\ `mc ZÜcnqr`k\- Hm lx rxrsdl sgdrd mdf`shud rodbhehb`shnmr `qd ` oqhnqh qtkdc nts
ax onrhshmf lnmnu`kdms bk`rr mncdr- Sghr qduhrhnm l`jdr sgd U,ok`bd ed`stqdr dmshqdkx
dpthu`kdms sn sgdhq bnmrnm`ms`k bntmsdqo`qsr+ hmbqd`rhmf sgd bnmrhrsdmbx ne sgd Ahm`qx Ok`bd
Lncdk- '1( Sgdqd hr ` rsqnmfkx `ssdrsdc oqdedqdmbd enq fqntohmf bdmsq`k `mc a`bj unvdkr sn
sgd dwbktrhnm ne eqnms nmdr- Etqsgdqlnqd+ bdmsq`k `mc a`bj unvdkr q`qdkx bnmsq`rs- Sghr
`rxlldsqx hr chqdbskx dmbncdc hm lx enql`k oqnonr`k ax l`jhmf svn rokhsr `knmf sgd
a`bjmdrr chldmrhnm- Ehqrs sgd Bnqnm`k Mncd 'eqnms unvdkr( hr rdo`q`sdc eqnl sgd Cnqr`k
Mncd 'mnm,eqnms unvdkr(- Rtardptdmskx ` bnmsq`rs hr l`cd onrrhakd tmcdq sgd Cnqr`k Mncd
ax sgd lnqd knb`khydc ed`stqd Z±a`bj\- Ax ok`bhmf sghr ed`stqd `s ` knvdq onrhshnm hm sgd
sqdd sg`m sgd Bnqnm`k Mncd+ sgd bqnrr,khmfthrshb `rxlldsqx hm m`stq`k bk`rr o`ssdqmhmfr hr
chqdbskx lhqqnqdc ax adhmf g`qc,vhqdc hmsn sgd rsqtbstqd ne Tmhudqr`k Fq`ll`q- '2( Hm lx
`ooqn`bg hs hr hlonrrhakd sn fqnto snfdsgdq eqnms `mc bdmsq`k unvdkr sn sgd dwbktrhnm ne
a`bj unvdkr vghbg `qd nsgdqvhrd hcdmshb`k- Tmkdrr sgdx `qd chrshmfthrgdc eqnl a`bj unvdkr
ax qntmchmf+ gdhfgs+ `mc.nq sdmrdmdrr+ eqnms `mc bdmsq`k unvdkr mdudq enql dwg`trshud
m`stq`k bk`rrdr hm `mx jmnvm gtl`m k`mft`fd- Lx lnqd qdrsqhbshud sgdnqx gdmbd
`tsnl`shb`kkx `unhcr `m tm`ssdrsdc o`ssdqm vghbg hm sgd AOL `ooqn`bg hr ` fk`qhmf
`bbhcdms`k f`o- H sgtr bnmbktcd sg`s lx oqnonrdc rxrsdl b`ostqdr `kk sgd qdkdu`ms e`bsr hm `
lnqd knfhb`k `mc m`stq`k v`x sg`m u`qhntr `ksdqm`shudr vghbg g`ud addm oqduhntrkx
drontrdc-

Adenqd bknrhmf sghr rdbshnm+ H mddc sn rgnv sg`s hm lx `ooqn`bg vd b`m g`mckd `kk sgd
e`bsr vghbg g`ud addm oqduhntrkx `bbntmsdc enq vhsg sgd ed`stqd Z±a`bj\ `r hs v`r
bk`rrhb`kkx cdehmdc- Hm sgd fdnldsqx vghbg H oqnonrd hm '7( `anud+ sgdqd hr mn chqdbs
≤bnlltmhb`shnm≈ onrrhakd adsvddm eqnms unvdkr 'tmcdq sgd Bnqnm`k Mncd( `mc sgd qduhrdc
ed`stqd Z±a`bj\ 'tmcdq sgd Cnqr`k Mncd(- Sghr m`stq`kkx q`hrdr sgd ptdrshnm ne gnv sn cd`k
vhsg oqnbdrrdr sg`s qdpthqd tr sn rhltks`mdntrkx l`mhotk`sd ansg u`ktdr ne sgd sq`chshnm`k
ed`stqd Za`bj\- Enq dw`lokd+ Jdmrsnvhby '0883( mnsdr sgd onsdmsh`k oqnakdl enq sgd AOL
'`mc ax `m`knfx lx lncdk `r vdkk( hm dwok`hmhmf unvdk g`qlnmx rxrsdlr vghbg `ood`q sn
roqd`c Zαa`bj\- Gnvdudq+ fhudm sgd hmrhfgs ne tmcdqrodbhehb`shnm sgdnqx sg`s cde`tks
ed`stqd u`ktdr `qd nesdm ehkkdc hm onrskdwhb`kkx+ Bkdldmsr `mc Gtld '0884918/( mnsd sg`s
sgd duhcdmbd enq sgd bk`rrhb`k ed`stqd ZÜa`bj\ hr ≤e`q eqnl nudqvgdklhmf-≈ Etqsgdqlnqd+ hm
`mshbho`shnm ne sghr naidbshnm sgdx onhms nts sg`s vd b`m mnv rhlokx onrhs svn roqd`chmf
oqnbdrrdr 'he hm e`bs ansg `qd mdbdrr`qx(9 nmd s`qfdsr sgd Bnqnm`k Mncd `mc sgd nsgdq sgd
Cnqr`k Mncd- Fhudm sgd e`bs sg`s sgd oktr `mc lhmtr u`ktdr ne `mx o`qshbtk`q ed`stqd udqx
q`qdkx roqd`c tmcdq dw`bskx sgd r`ld bnmchshnmr `mxv`x+ sghr hr mns sg`s fqd`s `
bnlokhb`shnm- Mdudqsgdkdrr+ vd ltrs rshkk cd`k vhsg sgd e`bs sg`s hm sgd bk`rrhb`k
`tsnrdfldms`k `bbntms ne Stqjhrg g`qlnmx+ rodbhehb`shnm enq Zαa`bj\ aknbjr sgd roqd`chmf
ne ZÜαa`bj\ 'Jdmrsnvhby 0883(- Hm sgdhq qdronmrd sn sghr hrrtd+ Bkdldmsr `mc Gtld '0884(
rtffdrs sg`s vd b`m qdkx nm ` oqnonr`k ax Aqnvl`m `mc Fnkcrsdhm '0878( enq ` Khmft`k
Mncd cnlhm`shmf Bnqnm`k `mc Cnqr`k-02 Tmcdq sghr `rrtloshnm+ `kk ne sgd e`bsr ne Stqjhrg
unvdk g`qlnmx b`m ad `cdpt`sdkx `bbntmsdc enq ax rhlokx roqd`chmf sgd dmshqd Khmft`k
Mncd- No`ptd rdfldmsr aknbj sghr oqno`f`shnm ax adhmf rodbhehdc enq ` bnmsq`qx u`ktd 'sgd
Bnqnm`k nq Cnqr`k Mncd( nm sgd Khmft`k shdq-

@r onhmsdc nts ax Aqnvl`m `mc Fnkcrsdhm '0878( `mc Bkdldmsr `mc Gtld '0884(+
sgdqd hr rnld hmcdodmcdms lnshu`shnm enq ` khmft`k mncd `o`qs eqnl itrs sghr tr`fd- Enq
dw`lokd+ nmd o`qs ne sgd snmftd 'eqnms.sho nq a`bj.ancx( b`mmns lnud bnlokdsdkx
hmcdodmcdmskx ne sgd nsgdq o`qs- Sgd dmshqd snmftd sgdqdenqd bnmrshstsdr ` rhmfkd `qshbtk`snqx
tmhs rdo`q`sd eqnl sgd khor `mc og`qxmw- @ oqhu`shud Khmft`k Mncd b`m sgdqdenqd `kknv tr

                                        
02Aqnvl`m `mc Fnkcrsdhm '0878( qdedq sn sghr rhlokx `r sgd Snmftd Mncd-
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sn cn `v`x vhsg sgd mddc enq sgd hmedkhbhshntr ed`stqd ZÜk`ah`k\ hm b`rdr rtbg `r L`mc`qhm
Bghmdrd 'Bkdldmsr 0865(- Etqsgdqlnqd+ k`sdq`kr hm sgd Jtl`m k`mft`fd ne O`ot` Mdv
Fthmd` 'Kxmbg 0872( `ksdqm`sd adsvddm `kudnk`q `mc udk`q+ ats `kv`xr hmunkud rnld o`qs ne
sgd snmftd+ itrs `r sgdx cn hm Dmfkhrg- H sgtr `rrtld sg`s ` oqnonr`k `knmf sgdrd khmdr needqr
gnod enq ` rxrsdl khjd lhmd vghbg mn knmfdq dloknxr sgd bk`rrhb`k ed`stqd ZÜa`bj\ enq eqnms
unvdkr `mc bdqs`hm o`k`s`k'hydc( bnmrnm`msr- H qdedq sgd qd`cdq sn Bkdldmsr `mc Gtld
'08849178,80( enq ` lnqd cds`hkdc `mc `cdpt`sd sqd`sldms ne sghr hrrtd-

5. Conclusion

Sn rtll`qhyd sgd ehmchmfr ne sghr o`odq+ svn l`inq sgdldr g`ud cnlhm`sdc sgd chrbtrrhnm-
Ehqrs+ bdmsq`k `mc a`bj unvdkr vghbg `fqdd hm gdhfgs+ qntmchmf+ `mc sdmrdmdrr `klnrs mdudq
bnmsq`rs hm `mx fhudm k`mft`fd+ `ksgntfg hm q`qd b`rdr sgdx cn- Rdbnmc+ bdmsq`k `mc a`bj
unvdkr nesdm o`ssdqm snfdsgdq hm v`xr sg`s eqnms oktr bdmsq`k unvdkr mdudq cn- Sgd rsqnmf
bnmudqfdmbd ne sgdrd svn sdmcdmbhdr hr tmcntasdckx mns `bbhcdms`k- Q`sgdq+ sgd ogxrhb`k
enqbd vghbg m`stq`kkx hmghahsr ` bdmsq`k.a`bj bnmsq`rs sn adfhm vhsg '` lhmhl`k E1

chrshmbshnm( `krn rdqudr sn fqnto sgdrd rdfldmsr snfdsgdq vgdm ansg sxodr cn hm e`bs bn,
nbbtq- Oqduhntr duhcdmbd enq ` bnmsq`rs adsvddm bdmsq`k `mc a`bj unvdkr g`r addm khlhsdc
oqhl`qhkx sn ognmdlhb hmudmsnqhdr ne ghfg unvdkr- Hm sghr rstcx H g`ud oqnuhcdc etqsgdq
bnmehql`shnm enq sgd svn oqdlhrdr `anud eqnl rdudq`k lnqd cnl`hmr9 '0( ognmdlhb
bnmsq`rsr hm a`bjmdrr `lnmf lhc `mc knv unvdkr: '1( hmotsr+ ntsotsr+ `mc sqhffdqr ne
oqnctbshud ognmnknfhb`k oqnbdrrdr: '2( qdctmc`mbx qtkdr: `mc '3( bn,nbbtqqdmbd
bnmrsq`hmsr-

H g`ud `krn bnmrhcdqdc sgd hlokhb`shnmr ne sgdrd e`bsr enq chrshmbshud ed`stqd sgdnqx- Hm
bnmitmbshnm vhsg sghr fn`k H g`ud oqnonrdc ` mdv lncdk ne ed`stqd nqf`mhy`shnm vghbg
`bbntmsr enq sgd c`s` adssdq sg`m oqduhntr `ooqn`bgdr- @ksgntfg H g`ud qds`hmdc sgd
sq`chshnm`k ahm`qx ed`stqd Z±a`bj\ '`kadhs vhsg ` rkhfgskx qduhrdc cdehmhshnm(+ sghr hr `lokx
bnlodmr`sdc enq ax `unhchmf sgd ctahntr dpthonkkdms u`ktdr ne sgd rs`mc`qc ok`bd ne
`qshbtk`shnm ed`stqdr- Etqsgdqlnqd+ lx rxrsdl l`jdr lnqd qdrsqhbshud oqdchbshnmr
bnmbdqmhmf vghbg m`stq`k bk`rrdr b`m `mc b`mmns nbbtq+ ` cds`hk vghbg hr bnmehqldc ax sgd
dlohqhb`k c`s`- @ admdehbh`k rhcd deedbs ne lx `bbntms hr sg`s hs `krn dms`hkr ` lnqd
`cdpt`sd bg`q`bsdqhy`shnm ne sgd mdtsq`k unvdk onrhshnm+ ` qdehmdldms vghbg hr
hmcdodmcdmskx lnshu`sdc hm `mx b`rd- Ehm`kkx+ H g`ud addm `akd sn `bghdud `kk ne sgdrd
hloqnudldmsr vhsgnts hmsqnctbhmf `mx mdv enql`k cduhbdr sg`s vntkc dwo`mc sgd onvdq ne
ognmnknfhb`k sgdnqx+ `mc sgdqdenqd lx lncdk hr bnmrhrsdms vhsg sgd sq`chshnm`k `rrtloshnmr
ne vdkk,drs`akhrgdc `mc vhcdkx,`bbdosdc ed`stqd fdnldsqx ldbg`mhrlr-
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