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Inbdi �igfmldms

�ud’x LY0,1: �l-’hlYrr92, EY’YglYm,0,1: XYm4]gdm OYm2:
Og-k-1 S9’’2: Ym, I-m,9m4 F22

� Tm-üd’r-/x 9– S9’9m/9 1 Udb/9’ Hmr/-/2/d 2 Tm-üd’r-/x 9– Nw–9’,

�ar/qVb/p Md2’Zk md/v9’jr Z’d r2rbd1/-*kd /9 Z,üd’rZ’-Zk 1d’/2’*Z/-9mr
/gZ/ Z’d /’Zmr–d’Z*kd Zb’9rr ,-fd’dm/ l9,dkr) Hm /g-r 1Z1d’: vd -m/’9,2bd
Z m9üdk l9,dk Zk-4mldm/ /dbgm-.2d Z-ld, Z/ -l1’9ü-m4 Z 4-üdm r92’bd
l9,dk?r Z*-k-/x -m 4dmd’Z/-m4 /’Zmr–d’Z*kd Z,üd’rZ’-Zk 1d’/2’*Z/-9mr) C2’h
-m4 /gd Zk-4mldm/ 1’9bdrr: /gd 1Z’Zld/d’r 9– /gd r92’bd l9,dk Z’d ffimdh
/2md, /9 l-m-l-yd Zm Zk-4mldm/ k9rr) Sg-r k9rr ldZr2’dr /gd ,-üd’4dmbd
-m /gd 1’d,-b/-9mr *d/vddm /gd r92’bd l9,dk Zm, Zm9/gd’: -m,d1dm,dm/kx
/’Z-md, l9,dk: ’d–d’’d, /9 Zr /gd v-/mdrr l9,dk) S9 2m,d’r/Zm, /gd d–h
–db/ 9– l9,dk Zk-4mldm/: vd b9m,2b/ Z 4d9ld/’-b ZmZkxr-r 9– /gd ’dr2k/-m4
bgZm4dr -m /gd k9rr kZm,rbZ1d) Dw/dmr-üd dw1d’-ldm/r 9m /gd HlZ4dMd/
,Z/Zrd/: 2r-m4 Z üZ’-d/x 9– l9,dk Z’bg-/db/2’dr: ,dl9mr/’Z/d /gZ/ 1d’/2’h
*Z/-9mr 4dmd’Z/d, –’9l Zk-4md, r92’bd l9,dkr dwg-*-/ r-4m-ffibZm/kx g-4gd’
/’Zmr–d’Z*-k-/x /gZm /g9rd –’9l /gd 9’-4-mZk r92’bd l9,dk) N2’ r92’bd
b9,d -r ZüZ-kZ*kd Z/ g//1rc664-/g2apbnl6�ud.wl�6ln:dih�i-4mldm/)

o Emspnc2ashnm

�,ud’rY’-Yk dwYl1kdr v-/g rlYkk 1d’/2’*Y/-9mr ]Ym l-rkdY, ,dd1 md2’Yk md/v9’jr
/9 lYjd v’9m4 1’d,-]/-9mr b7z[% H/ gYr *ddm 9*rd’ud, /gY/ 1d’/2’*Y/-9mr ]’dY/d,
/9 Y//Y]j 9md l9,dk ]Ym Ykr9 –99k 9/gd’ l9,dkr: vg-]g -r jm9vm Yr Y,ud’rY’-Yk
/’Ymr–d’Y*-k-/x bo;[% Sgd /’Ymr–d’Y*-k-/x 9– r2]g 1d’/2’*Y/-9mr gYr ’d]d-ud, r-4m-–h
-]Ym/ Y//dm/-9m ’d]dm/kx r-m]d -/ 19rdr 1’Y]/-]Yk ]9m]d’mr –9’ /gd ,d1k9xldm/ 9–
lY]g-md kdY’m-m4 rxr/dlr -m ’dYkhv9’k, Y11k-]Y/-9mr bo3: tfl: fi3[%

Nmd 19rr-*kd dw1kYmY/-9m –9’ /g-r /’Ymr–d’Y*-k-/x -r /gY/ /’Ymr–d’Y*kd 1d’/2’h
*Y/-9mr dw1k9-/ r-l-kY’ –dY/2’dr 1’drdm/ -m *9/g /gd r92’]d Ym, /Y’4d/ l9,dkr b3;[%
S9 rdd /g-r: kd/ 2r ffi’r/ ]9mr-,d’ /gd gx19/gdr-r /gY/ md2’Yk md/v9’jr ]Y1/2’d /v9
,-r/-m]/ /x1dr 9– –dY/2’dr –’9l ,Y/Yc rdlYm/-] –dY/2’dr Ym, g2lYmh-l1d’]d1/-*kd
–dY/2’dr% Sg-r gx19/gdr-r gYr *ddm 1’919rd, Ym, r2119’/d, -m bflo: 73: ;7[% Vd
1’9u-,d Y r2llY’x 9– /gd-’ ffim,-m4r Yr –9kk9vr% E-’r/: l9,dkr kdY’m rdlYm/-]
–dY/2’dr /gY/ Yk-4m v-/g g2lYm 1d’]d1/-9m% Sgd dw/’Y]/-9m 9– r2]g –dY/2’dr -r
r-l-kY’ Y]’9rr ,-fd’dm/ l9,dkr: ’d5d]/-m4 Y rgY’d, 2m,d’r/Ym,-m4 9– /gd rdlYmh
/-]r% Rd]9m,: l9,dkr kdY’m g2lYmh-l1d’]d1/-*kd –dY/2’dr: Ym, /gd-’ kdY’m-m4 -r
l9,dkhr1d]-ffi]% E9’ dwYl1kd: LY ds �i % bflo[ ,dl9mr/’Y/d, /gY/ /gd 2rd 9– /gdrd
–dY/2’dr uY’-dr *Yrd, 9m l9,dkr‘ -m-/-Yk-yY/-9m Ym, /gd-’ 91/-l-yY/-9m 1’9]drr:
vg-kd VYm4 ds �i % b73[ ,-r]2rrd, g9v l9,dk Y’]g-/d]/2’d ]Ym ’dr2k/ -m l9,dkh
r1d]-ffi] -m/d’1’d/Y/-9mr 9– /gdrd –dY/2’dr%
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3 �) LZ d/ Zk)

C-4p oc �//Vbi-m4 /gd Vk-4md: r92qbd l9:dk 89q l9qd /qVmr8dqVakd 1dq/2qaVh
/-9mrp Vd b9l1Z’d /gd /’Zmr–d’Z*-k-/x 9– /�hm9’l *92m,d, 1d’/2’*Z/-9mr pϵ 5 2/)44(
4dmd’Z/d, 2r-m4 /gd r92’bd l9,dk *d–9’d Zm, Z–/d’ 1d’–9’l-m4 l9,dk Zk-4mldm/) Sgd
’dr2k/ g-4gk-4g/r /gd b9l1V/-a-k-/x 9– l9,dk Zk-4mldm/ v-/g Z v-,d ’Zm4d 9– Z//Zbjr:
Zr 1d’/2’*Z/-9mr 4dmd’Z/d, –’9l /gd Zk-4md, r92’bd l9,dk *db9ld l9’d /’Zmr–d’Z*kd)
Gd’d: /gd r92’bd l9,dk -r Zk-4md, 2r-m4 Z v-/mdrr l9,dk –’9l /gd rZld Z’bg-/db/2’d *2/
-r -m-/-Zk-yd, Zm, /’Z-md, -m,d1dm,dm/kx) Qdr2k/r Z’d Züd’Z4d, 9üd’ Zkk /Z’4d/ l9,dkr)

EdY/2’dr Ym, u2kmd’Y*-k-/-dr Y’d g-4gkx ]9’’dkY/d,: Yr u2kmd’Y*-k-/-dr 9–/dm
r/dl –’9l /gd dw1k9-/Y/-9m 9– ]d’/Y-m –dY/2’dr b3;[% Hm /gd ]9m/dw/ 9– /’Ymr–d’h
Y*-k-/x: /gd ,d4’dd 9– r-l-kY’-/x *d/vddm /g9rd dw1k9-/d, –dY/2’dr -m /gd r92’]d Ym,
/Y’4d/ l9,dk -r ]’2]-Yk% SgY/ -r: /gd l9’d r-l-kY’ /gd dw1k9-/d, –dY/2’dr *d/vddm
l9,dkr: /gd l9’d k-jdkx -/ -r /gY/ /gd 1d’/2’*Y/-9m v-kk r2]]drr–2kkx /’Ymr–d’% S9
r2119’/ /g-r: K-2 ds �i % bt7[ rg9vd, /gY/ ,-fd’dm/ l9,dkr gYud r-l-kY’ ,d]-r-9m
*92m,Y’-dr p–’9l kdY’m-m4 r-l-kY’ –dY/2’dr(: /g2r dmY*k-m4 r9ld 1d’/2’*Y/-9m
/9 *d /’Ymr–d’Y*kd Y]’9rr ,-fd’dm/ l9,dkr% G9vdud’: r9ld 1d’/2’*Y/-9mr dw1k9-/
–dY/2’dr /gY/ Y’d r1d]-ffi] /9 /gd r92’]d l9,dk% P-m ds �i % bfifl[ ,dl9mr/’Y/d, /gY/
vgdm lYw-l-y-m4 /gd ]’9rr dm/’91x k9rr /9 ffim, Y,ud’rY’-Yk dwYl1kdr: r9ld 1d’h
/2’*Y/-9mr –Y-k /9 /’Ymr–d’ r-m]d /gdx Y’d k9]Y/d, Y/ rgY’1 k9]Yk lYw-lY 2m-+2d
/9 /gd r92’]d l9,dk: vg-]g ,9 m9/ dw-r/ –9’ /gd /Y’4d/ l9,dk%

L9/-uY/d, *x /gdrd 9*rd’uY/-9mr: vd 1’919rd Y l9,dk Yk-4mldm/ /d]gm-+2d
/9 l9,-–x /gd r92’]d l9,dk /9 dm]92’Y4d Y r-l-kY’ –dY/2’d dw/’Y]/-9m Yr 9/gd’:
-m,d1dm,dm/kx /’Y-md, l9,dkr: vg-]g vd ’d–d’ /9 Yr tfsmdoo lnbdio%

�t. fnOk hr sn s.Omren.l Omw rnt.bd lncdk hmsn nmd e.nl
ughbg OssObir fdmd.Osd ln.d s.Omred.Oakd od.st.aOshnmrp

C2’-m4 /gd Yk-4mldm/ 1’9]drr: /gd r92’]d l9,dk‘r 1Y’Yld/d’r Y’d ffimdh/2md, /9
l-m-l-yd Ym Yk-4mldm/ k9rr: vg-]g ldYr2’dr /gd 1’d,-]/-9m ,-ud’4dm]d *d/vddm
/gd r92’]d Ym, v-/mdrr l9,dkr% Sg’924g /g-r Yk-4mldm/ 1’9]drr: /gd r92’]d l9,dk
kdY’mr /9 –9]2r 9m Y rd/ 9– –dY/2’dr /gY/ Y’d r-l-kY’kx dw/’Y]/d, *x /gd v-/mdrr
l9,dk% Sg-r Ykk9vr Y//Y]j Yk49’-/glr /9 l9’d dfd]/-udkx dw1k9-/ –dY/2’dr ]9ll9m
Y]’9rr l9,dkr: kdY,-m4 /9 l9’d /’Ymr–d’Y*kd 1d’/2’*Y/-9mr%

Ad]Y2rd 9– /gd 9’/g949mYk mY/2’d 9– 92’ Y11’9Y]g: l9,dk Yk-4mldm/ ]9l1kdh
ldm/r: ’Y/gd’ /gYm ]9l1d/dr v-/g: 9/gd’ Y//Y]j Yk49’-/glr% Sg-r rxmd’4x 2m,d’h
r]9’dr 92’ ld/g9,‘r jdx Y,uYm/Y4dc -/r *’9Y, ]9l1Y/-*-k-/x v-/g Y v-,d ’Ym4d
9– Y//Y]j Yk49’-/glr: Yr g-4gk-4g/d, -m E-4% o% Dw/dmr-ud dw1d’-ldm/r 9m uY’-92r



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ t

]9l*-mY/-9mr 9– Y’]g-/d]/2’dr: /’Ymr–d’Y*-k-/x 9m -m,-u-,2Yk /Y’4d/ l9,dkr: Ym,
’dr2k/r v-/g 9/gd’ Y//Y]jr Y’d -m]k2,d, -m Rd]% fl%

Vd YmYkxyd /gd dfd]/ 9– /gd 1’919rd, Yk-4mldm/ ld/g9,: ,dl9mr/’Y/-m4 /gY/
1d’/2’*Y/-9mr 4dmd’Y/d, –’9l /gd r92’]d l9,dk dw1k9-/ l9’d rdlYm/-] –dY/2’dr
/gY/ Y’d rgY’d, Y]’9rr ,-fd’dm/ l9,dkr% �,,-/-9mYkkx: vd ]9m,2]/ Y 4d9ld/’-]
YmYkxr-r /9 r/2,x /gd ]gYm4dr -m /gd k9rr kYm,r]Y1d ’dr2k/-m4 –’9l /g-r 1’9]drr%
Sgd YmYkxr-r dw1k9’dr /gd ’dkY/-9mrg-1 *d/vddm l9,dk Yk-4mldm/ Ym, /gd 2rd 9–
r9–/ kY*dkr b3fl:fin:ez[% Qdr2k/r rg9v /gY/ /gd’d -r Y m9/Y*kd rl99/g-m4 dfd]/ 9m /gd
k9rr r2’–Y]d 9– /gd l9,dk: vg-]g -r ]9mr-r/dm/ v-/g 1’-9’ ffim,-m4r /gY/ Y,ud’rY’-Yk
dwYl1kdr –’9l 5Y//d’ lYw-lY Y’d l9’d /’Ymr–d’Y*kd bon: fifl[% N2’ ]9m/’-*2/-9mr
]Ym *d r2llY’-yd, Yr –9kk9vrc

e Vd 1’drdm/ Y l9,dk Yk-4mldm/ ld/g9, /9 ffimdh/2md /gd r92’]d l9,dk *x
l-m-l-y-m4 Ym Yk-4mldm/ k9rr vg-]g ldYr2’dr /gd ,-fd’dm]d -m /gd 92/12/
*d/vddm /gd r92’]d l9,dk Ym, /gd v-/mdrr l9,dk%

e S9 2m,d’r/Ym, /gd dfd]/ 9– l9,dk Yk-4mldm/: vd ]9m,2]/ Y 4d9ld/’-] YmYkxr-r
/9 r/2,x /gd ]gYm4dr -m /gd k9rr kYm,r]Y1d ’dr2k/-m4 –’9l /g-r 1’9]drr%

e Dw/dmr-ud dw1d’-ldm/r 9m HlY4dMd/ bto[: 2r-m4 ]9mu9k2/-9mYk md2’Yk md/h
v9’jr pBMMr( Ym, U-r-9m S’Ymr–9’ld’r pU-Sr( bofi:t;[: ,dl9mr/’Y/d /gY/ 1d’h
/2’*Y/-9mr 4dmd’Y/d, –’9l Yk-4md, r92’]d l9,dkr dwg-*-/ r-4m-ffi]Ym/kx g-4gd’
/’Ymr–d’Y*-k-/x /gYm /g9rd –’9l /gd 9’-4-mYk r92’]d l9,dk% Vd ,dl9mr/’Y/d
/gY/ 92’ Yk-4mldm/ /d]gm-+2d -r ]9l1Y/-*kd v-/g Y v-,d ’Ym4d 9– Y//Y]jr%

3 MdkWsdc Unpi

Hm /g-r rd]/-9m: vd 1’9u-,d Y *’-d– 9ud’u-dv 9– Y11’9Y]gdr /9 4dmd’Y/d l9’d
/’Ymr–d’Y*kd 1d’/2’*Y/-9mr% E9’ Y l9’d ]9l1’dgdmr-ud ’du-dv 9– ’drdY’]g ’dkY/d,
/9 Y,ud’rY’-Yk /’Ymr–d’Y*-k-/x: vd ,-’d]/ /gd ’dY,d’ /9 Y ’d]dm/ r2’udx boe[%

3po Fdmd.Y6-m4 S.Ymr–d.Yakd Od.62.aY6-nmr

Dw-r/-m4 v9’j 9m -l1’9u-m4 /gd /’Ymr–d’Y*-k-/x 9– Y,ud’rY’-Yk dwYl1kdr ]Ym *d
]Y/d49’-yd, -m/9 –92’ 4’921rc ,Y/YhY24ldm/Y/-9mh*Yrd, ld/g9,r bfl:e:ofl:tt:;z:;t:
ee[: 91/-l-yY/-9mh*Yrd, ld/g9,r bot:33:tfi:tn:7t:;o:;n:efl[: l9,dkhl9,-ffi]Y/-9mh
*Yrd, ld/g9,r b3: 3o: 7e: ;3[: Ym, dmrdl*kdh*Yrd, ld/g9,r bon: t3: t7: fit[%
CY6YhY24ldm6Y6-nmhaYrd, ld6gn,rc CY/Y Y24ldm/Y/-9m 1’dudm/r 9ud’ffi/h
/-m4 -m ,dd1 md2’Yk md/v9’jr: v-/g Y,uYm]d, /d]gm-+2dr boz: flz: ;e: ez[ *d-m4
jdx –9’ r/Y/dh9–h/gdhY’/ 4dmd’Yk-yY/-9m 9m kY’4d ,Y/Yrd/r k-jd HlY4dMd/% A2-k,h
-m4 9m /g-r ]9m]d1/: rdud’Yk v9’jr gYud 1’919rd, /gd -m]9’19’Y/-9m 9– uY’-92r
,Y/Y Y24ldm/Y/-9m /d]gm-+2dr -m/9 /gd Y//Y]j Yk49’-/gl% Sg-r -m/d4’Y/-9m Y-lr
/9 1’dudm/ Y,ud’rY’-Yk dwYl1kdr –’9l 9ud’ffi//-m4 /9 /gd r92’]d l9,dk: /gd’d*x
-l1’9u-m4 /gd-’ /’Ymr–d’Y*-k-/x%
N16-l-yY6-nmhaYrd, ld6gn,rc K-m ds �i % btfi[ ,’dv Y 1Y’Ykkdk *d/vddm 4dmh
d’Y/-m4 /’Ymr–d’Y*kd Y,ud’rY’-Yk dwYl1kdr Ym, /’Y-m-m4 md2’Yk md/v9’jr% Hm /g-r
YmYk94x: r92’]d l9,dkr Y’d /gd /’Y-m-m4 ,Y/Y: Y,ud’rY’-Yk 1d’/2’*Y/-9mr Y’d l9,dk



fl �) LZ d/ Zk)

1Y’Yld/d’r: Ym, /gd /Y’4d/ l9,dk -r /gd /dr/-m4 ,Y/Y% Sg2r: /’Ymr–d’Y*-k-/x 9– Y,h
ud’rY’-Yk dwYl1kdr -r Yj-m /9 l9,dk 4dmd’Yk-yY/-9m% N1/-l-yY/-9mh*Yrd, ld/g9,r:
r2]g Yr l9ldm/2l bot: tfi: ee[ Ym, uY’-Ym]d /2m-m4 b7t: ;fl[: -m-/-Ykkx ,dr-4md, /9
-l1’9ud l9,dk 4dmd’Yk-yY/-9m: ]Ym r-l-kY’kx -l1’9ud Y,ud’rY’-Yk /’Ymr–d’Y*-k-/x%
Ln,dkhln,-fbY6-nmhaYrd, ld6gn,rc Rdud’Yk r/2,-dr gYud 1’919rd, ld/gh
9,r /9 -l1’9ud /’Ymr–d’Y*-k-/x *x l9,-–x-m4 /gd r92’]d l9,dk% Admy ds �i % b3[
rg9vd, /gY/ 1d’/2’*Y/-9mr –’9l l9,dkr v-/g92/ *Y/]g m9’lYk-yY/-9m b3e[ Y’d
l9’d /’Ymr–d’Y*kd% Ld/g9,r k-jd K-mdY’ AY]j1’91Y4Y/-9m pK-mAO( b3o[ Ym, AY]jh
vY’, O’91Y4Y/-9m �//Y]j pAO�( b;3[ –9]2r 9m m9mhk-mdY’ Y]/-uY/-9mr Ym, l9,-–x
/gd ,d’-uY/-ud 9– QdKT% V2 ds �i % b7e[ rg9vd, /gY/ -m]’dYr-m4 4’Y,-dm/r –’9l rj-1
]9mmd]/-9mr ]Ym -l1’9ud /’Ymr–d’Y*-k-/x% � jdx Y,uYm/Y4d 9– 92’ Y11’9Y]g -r -/r
l9,dkhY4m9r/-] mY/2’dc Yk-4mldm/ ]Ym *d Y11k-d, v-/g92/ ]gYm4-m4 /gd l9,dk‘r
–9’vY’, 9’ *Y]jvY’, 1Yrr: -l1’9u-m4 Ymx r92’]d l9,dk‘r Y*-k-/x /9 4dmd’Y/d l9’d
/’Ymr–d’Y*kd 1d’/2’*Y/-9mr% Hm ]9m/’Yr/: 9/gd’ ld/g9,r ’d+2-’d ]gYm4dr: r2]g Yr
/g9rd rddm -m K-mAO Ym, AO�: 9’ dudm ]9l1kd/d ’d/’Y-m-m4%
DmrdlakdhaYrd, ld6gn,rc �m9/gd’ k-md 9– Y11’9Y]gdr -mu9kudr /gd 2rd 9–
l2k/-1kd l9,dkr –9’ 4dmd’Y/-m4 Y,ud’rY’-Yk dwYl1kdr% K-2 ds �i % bt7[ vd’d Yl9m4
/gd ffi’r/ /9 1’919rd dmgYm]-m4 /’Ymr–d’Y*-k-/x *x Y//Y]j-m4 Ym dmrdl*kd 9– l9,dkr:
v-/g /gd ’Y/-9mYkd *d-m4 /gY/ Y 1d’/2’*Y/-9m ]Y1Y*kd 9– –99k-m4 l2k/-1kd l9,dkr -r
l9’d k-jdkx /9 ,d]d-ud /gd /Y’4d/ l9,dk% L9’d ’d]dm/kx: F2*’- ds �i % bon[ 1’919rd,
]9mr/’2]/-m4 Ym dmrdl*kd 9– r92’]d l9,dkr *x ]9kkd]/-m4 vd-4g/r Yk9m4 /gd ffimdh
/2m-m4 /’Yid]/9’x 9– Y /’Y-md, l9,dk%

3p3 Tm,d.r6Ym,-m4 �,ud.rY.-Yk S.Ymr–d.Ya-k-6x

Rdud’Yk v9’jr gYud –9]2rd, 9m 2m,d’r/Ym,-m4 /gd /’Ymr–d’Y*-k-/x 9– Y,ud’rY’-Yk
1d’/2’*Y/-9mr b7fl: 7n: e3: e;[: v-/g r9ld YmYkxy-m4 –’9l Y 4d9ld/’-] 1d’r1d]h
/-ud b7: o7: t7: et[% K-2 ds �i % bt7[ rg9vd, /gY/ vdYjkx /’Ymr–d’Y*kd Y,ud’rY’-Yk
dwYl1kdr 9–/dm –Ykk -m/9 k9]Yk lYw-lY 9– /gd r92’]d l9,dk% Sgdx –92m, /gY/
r9ld 1d’/2’*Y/-9mr –Y-k /9 /’Ymr–d’ *d]Y2rd /gdx ’dr-,d -m /-mx 19]jd/r ]9’’dh
r19m,-m4 /9 /gd 4’92m, /’2/g kY*dk: 1’drdm/ -m /gd r92’]d l9,dk *2/ m9/ -m /gd
/Y’4d/ l9,dk% R-l-kY’kx: F2*’- ds �i % bon[ gx19/gdr-yd, /gY/ Y,ud’rY’-Yk dwYlh
1kdr Y/ 5Y/ k9rr lYw-lY /’Ymr–d’ l9’d dfd]/-udkx /gYm /g9rd Y/ rgY’1 lYw-lY%
L9/-uY/d, *x /gdrd -mr-4g/r: -m Rd]% t%t: vd dw/dm, /g-r 4d9ld/’-] 1d’r1d]/-ud
/9 dwYl-md g9v /gd Yk-4mldm/ ld/g9, -m52dm]dr /gd r92’]d l9,dk‘r k9rr r2’–Y]d
4d9ld/’x /9 4dmd’Y/d l9’d /’Ymr–d’Y*kd Y,ud’rY’-Yk dwYl1kdr%

t Idsgnc

Vd 1’drdm/ /gd l9,dk Yk-4mldm/ 1’9]drr Ym, 2m,d’r/Ym, vgx Yk-4md, l9,dkr
]Ym 4dmd’Y/d l9’d /’Ymr–d’Y*kd 1d’/2’*Y/-9mr%

tpo O.dk-l-mY.x

Hm /g-r v9’j: vd –9]2r 9m md2’Yk md/v9’jr 2rd, –9’ ]kYrr-ffi]Y/-9m /Yrjr% Kd/ 2r
]9mr-,d’ Y md2’Yk md/v9’j ,dr-4md, –9’ lh]kYrr ]kYrr-ffi]Y/-9m: ’d1’drdm/d, Yr Y



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ fi

rd’-dr 9– –2m]/-9m ]9l19r-/-9mrc

d%t( 9 %ϕ3i[ ◦ ϕ3i�0[ ◦ . . . ◦ ϕ30[(%t(.

vgd’d dY]g ϕ3a[ ’d1’drdm/r Ym 91d’Y/-9m v-/g-m /gd md/v9’j: vg-]g ]92k, *d Y
k-mdY’ /’Ymr–9’lY/-9m pr2]g Yr Y –2kkx ]9mmd]/d, kYxd’(: Ym Y]/-uY/-9m –2m]/-9m:
9’ Y 199k-m4 91d’Y/-9m% Sgd 1Y’Yld/d’r 9– /gd md2’Yk md/v9’j Y’d ]9kkd]/-udkx
,dm9/d, Yr θ% Sgd -m/d’ld,-Y/d 92/12/r 9– /gdrd 91d’Y/-9mr Y’d 9–/dm ’d–d’’d, /9
Yr g-,,dm ’d1’drdm/Y/-9mr% Vd ,dm9/d /gdl *x y3a[: vgd’d y3a[ 9 ϕ3a[%y3a�0[( –9’
f 9 0. 1. . . . . i: Ym, /gd -m-/-Yk -m12/ -r y3�[ 9 t% �,,-/-9mYkkx: vd -m]9’19’Y/d /gd
r9–/lYw –2m]/-9m -m/9 /gd md2’Yk md/v9’j‘r ,dffim-/-9m% R1d]-ffi]Ykkx: -m /gd ffimYk
kYxd’: vd gYud ϕ3i[ 9 r9–/lYw%y3i�0[(: vgd’d y3i�0[ Y’d ]Ykkd, /gd k94-/r% V-/g /g-r
,dffim-/-9m: /gd 92/12/ 9– /g-r md/v9’j: d%t(: ]Ym *d -m/d’1’d/d, Yr Y 1’9*Y*-kh
-/x ,-r/’-*2/-9m 9ud’ /gd l ]kYrrdr vgd’d dY]g ]9l19mdm/ d%t(a ’d1’drdm/r /gd
1’9*Y*-k-/x 9– /gd -m12/ t *dk9m4-m4 /9 ]kYrr f%

tp3 Ln,dk �k-4mldm6

Sgd 49Yk 9– l9,dk Yk-4mldm/ -r /9 l9,-–x /gd r92’]d l9,dk r2]g /gY/ -/ ]Ym
dw/’Y]/ –dY/2’dr r-l-kY’ /9 /g9rd 9– 9/gd’ l9,dkr p/gd v-/mdrr l9,dk(% Vd ,dm9/d
/gd 1Y’Yld/d’r 9– /gd r92’]d l9,dk Ym, /gd v-/mdrr l9,dk Yr θq Ym, θs: ’dr1d]h
/-udkx% Kd/ 2r ]9mr-,d’ /gd –9kk9v-m4 19-m/hv-rd –9’l2kY/-9m 9– /gd Yk-4mldm/ k9rrc

H,%t. θq. θs( 9 d%y3p[q %t(. y
3p[
s %t((. po(

vgd’d /gd ld/’-] d ldYr2’dr /gd 92/12/ ,-fd’dm]d Y/ kYxd’ p *d/vddm /gd l9,dkr%
L9,dk Yk-4mldm/ -r Y ffimdh/2m-m4 1’9]drr% C2’-m4 Yk-4mldm/: /gd 1Y’Yld/d’r

9– /gd r92’]d l9,dk Y’d 21,Y/d, /9 l-m-l-yd /g-r Yk-4mldm/ k9rr vg-]g ]Y1/2’dr
/gd ,-fd’dm]dr *d/vddm l9,dkr‘ 92/12/% R1d]-ffi]Ykkx: vgdm p 9 i: /gd Yk-4mldm/
k9rr ldYr2’dr /gd ,-ud’4dm]d *d/vddm /gd 1’9*Y*-k-/x ,-r/’-*2/-9mr 4dmd’Y/d,
*x /gd /v9 l9,dkr% Hm /g-r r]dmY’-9: /gd J2kk*Y]jhKd-*kd’ pJK( ,-ud’4dm]d -r
1Y’/-]2kY’kx r2-/Y*kd: ,2d /9 -/r dfd]/-udmdrr -m ldYr2’-m4 ,-r/’-*2/-9m ,-fd’dm]dr
Ym, -/r ’dkY/-ud dYrd 9– -l1kdldm/Y/-9m -m 1’Y]/-]d% N2’ YmYkxr-r Ym, 1’-lY’x
dw1d’-ldm/Yk ’dr2k/r Y’d *Yrd, 9m l9,dk Yk-4mldm/ -m /gd 92/12/ r1Y]d: 2r-m4 JK
,-ud’4dm]d Yr d% Vd Ykr9 dw1k9’d /9/Yk uY’-Y/-9m Ym, Yk-4mldm/ -m /gd dl*d,,-m4
r1Y]d p-%d%: p , i(: vg-]g -r ,d/Y-kd, -m 92’ Y*kY/-9m r/2,x%

Sgd 19-m/hv-rd k9rr ,dffimd, -m po( –9]2rdr 9m Yk-4m-m4 /gd r92’]d l9,dk v-/g
Y r-m4kd v-/mdrr l9,dk% G9vdud’: Yk-4mldm/ ]Ym Ykr9 *d dw/dm,d, /9 l2k/-1kd
v-/mdrr l9,dkr /9 –2’/gd’ -l1’9ud /gd Yk-4mldm/ 1’9]drr% Sg-r 1’9]drr -mu9kudr
2r-m4 Y rd/ 9– v-/mdrr l9,dkr: ,dm9/d, Yr Θ: v-/g /gd m2l*d’ 9– v-/mdrr l9,dkr
’d1’drdm/d, *x }Θ}% E-mYkkx: /gd 21,Y/d ’2kd –9’ /gd 1Y’Yld/d’r 9– /gd r92’]d
l9,dk *Yrd, 9m RFC ]Ym *d v’-//dm Yr

θq%q) 0( 9 θq%q(� η
0

}B} }Θ}
�

w∈B

�

θs∈�

∇H,%t. θq%q(. θs(.

vgd’d B ’d1’drdm/r /gd l-m-h*Y/]g%



7 �) LZ d/ Zk)

�b PdrMd/fy% ab T-SgA6o7%

C-4p 3c � 8qd.2dmbxh:9lV-m u-r2Vk-yV/-9m 98 /gd :-fdqdmbdr -m /gd 1dq/2qh
aV/-9m 4dmdqV/d: 2r-m4 /gd 9q-4-mVk r92qbd l9:dk Vm: /gd Vk-4md: r92qbd
l9:dkpVd b9l1Z’d /gd lZ4m-/2,d 9– /gd CBS b9dffb-dm/r *d/vddm /gd 1d’/2’*Z/-9mr
4dmd’Z/d, *x /gd /v9 l9,dkrc |CBS��x�(|� |CBS��xa(|) Sgd 1’9m92mbd, *’-4g/mdrr
-m /gd /91hkd–/ ’d4-9m 9– /gd r1db/’2l -m,-bZ/dr /gZ/ /gd 1’-lZ’x ,-fd’dmbdr k-d v-/g-m
/gd k9vh–’d.2dmbx ’Zm4d: vg-bg -r /x1-bZkkx Zrr9b-Z/d, v-/g rdlZm/-b –dZ/2’dr)

tpt Tm,d.r6Ym,-m4 Ln,dk �k-4mldm6

Vd m9v 2m,d’r/Ym, /gd l9,dk Yk-4mldm/ Y11’9Y]g –’9l /v9 1d’r1d]/-udrc rdh
lYm/-] –dY/2’d dw1k9-/Y/-9m Ym, 4d9ld/’-] YmYkxr-r 9– /gd k9rr r2’–Y]d% Sgd YmYkh
xr-r -m /g-r rd]/-9m 2rdr QdrMd/fiz Ym, U-ShA6o7 Yr r92’]d l9,dkr: vg-]g Y’d
Yk-4md, v-/g QdrMd/oe Ym, U-ShS6o7 Yr /gd-’ ’dr1d]/-ud v-/mdrr l9,dkr% Vd
]9mr-,d’ H∞hm9’l Y,ud’rY’-Yk dwYl1kdr 4dmd’Y/d, 2r-m4 3z -/d’Y/-9mr 9– OFC bflfl[
v-/g ϵ 9 2<144 Ym, α 9 0<144% Vd 2rd �tq Ym, �t, /9 ’d1’drdm/ /gd 1d’/2’h
*Y/-9mr 4dmd’Y/d, *Yrd, 9m /gd r92’]d Ym, Yk-4md, l9,dkr: ’dr1d]/-udkx%

�k-4md, Ln,dk Dw1kn-6r Ln.d RdlYm6-b EdY62.drp S9 ud’-–x /gY/ Y//Y]jr
Y11k-d, /9 /gd Yk-4md, l9,dk dw1k9-/ l9’d rdlYm/-] –dY/2’dr: vd ]9l1Y’d /gd
1d’/2’*Y/-9mr 4dmd’Y/d, 2r-m4 /gd 9’-4-mYk Ym, Yk-4md, r92’]d l9,dkr% �,ud’h
rY’-Yk 1d’/2’*Y/-9mr Y’d -l1d’]d1/-*kd Ym, ,-ff]2k/ /9 ]gY’Y]/d’-yd -m /d’lr 9–
/gd r1d]-ffi] –dY/2’dr /gdx dw1k9-/ -m /gd r1Y/-Yk ,9lY-m% G9vdud’: *x YmYkxy-m4
1d’/2’*Y/-9mr -m /gd –’d+2dm]x ,9lY-m: vd ]Ym 9*rd’ud /gd /x1dr 9– –dY/2’dr
dY]g l9,dk dw1k9-/r% O’du-92r v9’j gYr rg9vm /gY/ rdlYm/-] –dY/2’dr l9r/kx
]9m]dm/’Y/d Y’92m, /gd k9vh–’d+2dm]x dm, 9– /gd r1d]/’2l bflo: 73: ;7[% Vd ]9mh
r-,d’ ,-r]’d/d ]9r-md /’Ymr–9’l pCBS( bo[ Ym, ]9l1Y’d /gd CBS ]9dff]-dm/r 9–
/gd 1d’/2’*Y/-9mr 4dmd’Y/d, –’9l /gd r92’]d Ym, /gd Yk-4md, l9,dk: ,dm9/d,
Yr CBS%�tq( Ym, CBS%�t,(: ’dr1d]/-udkx% Sgd ’dr2k/r Y’d Yud’Y4d, 9ud’ ozzz
’Ym,9lkx rYl1kd, -lY4dr –’9l /gd HlY4dMd/ /dr/ rd/% R-m]d 92’ -m/d’dr/ k-dr
-m /gd lY4m-/2,d 9– /gdrd ]9dff]-dm/r: vd u-r2Yk-yd /gd ,-fd’dm]d *x ]9l12/-m4
}CBS%�t,(} � }CBS%�tq(}%

Sgd ’dr2k/r Y’d -kk2r/’Y/d, -m E-4% 3% Vd 9*rd’ud /gY/ /gd ,-fd’dm]dr *d/vddm
/gd 1d’/2’*Y/-9mr Y’d 1’d,9l-mYm/kx k9]Y/d, -m /gd /91hkd–/ ]9’md’ 9– /gd CBS
r1d]/’2l: -m,-]Y/-m4 /gY/ /gdx 1’-lY’-kx ,-fd’ -m /gd Yl92m/ 9– k9vh–’d+2dm]x
-m–9’lY/-9m% Sg-r ’dr2k/ rg9vr /gY/ Y,ud’rY’-Yk 1d’/2’*Y/-9mr 4dmd’Y/d, –’9l /gd
Yk-4md, dw1k9-/ l9’d k9vh–’d+2dm]x: rdlYm/-] –dY/2’dr%



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ s

�b PdrMd/fy% ab T-SgA6o7%

C-4p tc T-r2Vk-yV/-9m 98 /gd k9rr r2q8Vbd Vq92m: V:udqrVq-Vk 1dq/2qaV/-9mr
89q 9q-4-mVk Vm: Vk-4md: NdrMd/fiz Vm: T-Rha6o7p DZbg 1k9/ -kk2r/’Z/dr /gd k9rr
r2’–Zbd 1’9idb/d, 9m /gd 1kZmd ,dffimd, *x /gd Z,üd’rZ’-Zk 1d’/2’*Z/-9m ,-’db/-9m Zm,
-/r 9’/g949mZk üdb/9’) Vd dwZl-md /gd k9rr kZm,rbZ1d Z’92m, Z bkdZm ,Z/Z 19-m/ pbxZm(
Zm, Zm /�h*92m,d, Z,üd’rZ’-Zkkx 1d’/2’*d, ,Z/Z 19-m/ p’d,(: 4dmd’Z/d, –’9l /gd r92’bd
p�xa( Zm, Zk-4md, l9,dkr p�x�() Od’/2’*Z/-9mr –’9l /gd 9’-4-mZk r92’bd l9,dkr Z’d Z/
rgZ’1d’ k9rr lZw-lZ: vg-kd /g9rd –’9l /gd Zk-4md, l9,dk Z’d 9m 5Z//d’ r2’–Zbdr)

Ln,dk �k-4mldm6 W-dk,r Rlnn6gd. Inrr R2.–Ybdp O’du-92r v9’jr gYud
r/2,-d, /gd ]9mmd]/-9m *d/vddm 1d’/2’*Y/-9m –’9l rgY’1 k9rr lYw-lY Ym, /gd-’
199’ /’Ymr–d’Y*-k-/x bon:fifl[% Vd dw/dm, /g-r 4d9ld/’-] 1d’r1d]/-ud *x dwYl-m-m4
g9v l9,dk Yk-4mldm/ Yfd]/r /gd k9rr r2’–Y]d 4d9ld/’x 9– /gd r92’]d l9,dk:
1Y’/-]2kY’kx -m -/r ]Y1Y]-/x /9 4dmd’Y/d l9’d /’Ymr–d’Y*kd Y,ud’rY’-Yk dwYl1kdr%

E-’r/: ]9mr-,d’ vgdm po( ldYr2’dr /gd JK ,-ud’4dm]d *d/vddm /gd /v9 l9,h
dkr‘ 1’d,-]/-9mr% C2’-m4 Yk-4mldm/: /gd r92’]d l9,dk‘r 1Y’Yld/d’r Y’d ffimdh/2md,
2r-m4 ones i�adio –’9l /gd v-/mdrr l9,dk‘r 92/12/r% S’Y-m-m4 ,dd1 md2’Yk md/h
v9’jr v-/g r9–/ kY*dkr 1’dudm/r /gd l9,dk –’9l *d]9l-m4 9ud’kx ]9mffi,dm/ -m
-/r 1’d,-]/-9mr: /gd’d*x -l1’9u-m4 4dmd’Yk-yY/-9m b3fl: 3fi: fl;: fin[% B9l1Y’d, /9
2r-m4 gY’,: 9mdhg9/ dm]9,d, kY*dkr: -/ gYr *ddm rg9vm /gY/ /’Y-m-m4 v-/g r9–/
kY*dkr -l1k-]-/kx ’d42kY’-ydr /gd m9’l 9– /gd -m12/ IY]9*-Ym bfi: eo[: Ym, kdY,r /9
rl99/gd’ ,d]-r-9m *92m,Y’-dr b7o: ez[%

S9 2m,d’r/Ym, vgx l9,dk Yk-4mldm/ ]Ym *d gdk1–2k: vd *d4-m *x -,dm/-–x-m4
Y ,Y/Y 19-m/ –9’ vg-]g /gd 1d’/2’*Y/-9m: vgdm 4dmd’Y/d, *Yrd, 9m /gd 9’-4-mYk
r92’]d l9,dk: –Y-kr /9 /’Ymr–d’ /9 /gd /Y’4d/ l9,dk: *2/ /gd 1d’/2’*Y/-9m 4dmd’h
Y/d, 2r-m4 /gd Yk-4md, l9,dk l-rkdY,r /gd /Y’4d/ l9,dk% Hm E-4% t: vd u-r2Yk-yd
/gd k9rr r2’–Y]d r2’’92m,-m4 /g-r ,Y/Y 19-m/: r1Ymmd, *x /v9 1Y-’r 9– 9’/g949mYk
ud]/9’rc �tq: �t⊥q : �t, Ym, �t⊥, % Gd’d: �t⊥q Ym, �t⊥, Y’d ’Ym,9lkx rdkd]/d,
9’/g949mYk ud]/9’r Ym, Y’d Ykr9 *92m,d, *x /gd rYld ϵ% Hm dY]g 1k9/: /gd ]dm/d’
9– /gd 1k9/ p]xYm( ’d1’drdm/r /gd ]kdYm ,Y/Y 19-m/: Ym, /gd Y,ud’rY’-Yk dwYl1kd
-r g-4gk-4g/d, 2r-m4 /gd ’d, lY’jd’%

Vd lYjd /v9 9*rd’uY/-9mr% E-’r/: /gd *’-4g/ xdkk9v ’d4-9m Y’92m, /gd 1d’/2’h
*Y/-9mr 4dmd’Y/d, –’9l /gd 9’-4-mYk r92’]d l9,dk r244dr/r /gY/ /gdx Y’d k9]Y/d,
Y/ rgY’1 k9rr lYw-lY% G9vdud’: /gdrd rYld 1d’/2’*Y/-9mr ,9 m9/ dfd]/-udkx ]Y2rd
Y r-4m-ffi]Ym/ -m]’dYrd -m k9rr vgdm Y11k-d, /9 /gd /Y’4d/ l9,dk% Sg-r 9*rd’uY/-9m
Yk-4mr v-/g 1’du-92r ffim,-m4r -m,-]Y/-m4 /gY/ 1d’/2’*Y/-9mr v-/g 199’ /’Ymr–d’h
Y*-k-/x 9–/dm ]9’’dr19m, /9 rgY’1 k9]Yk lYw-lY 2m-+2d /9 /gd r92’]d l9,dk: vg-]g



é �) LZ d/ Zk)

RVakd oc A9l1Vq-m4 /gd /1hm9ql 98 /gd -m12/ 4qV:-dm/ 9m /gd 9q-4-mVk r92qbd
l9:dk Vm: /gd Vk-4md: r92qbd l9:dkp Qdr2k/r Z’d Züd’Z4d, 9üd’ ozzz ’Zm,9lkx
rdkdb/d, HlZ4dMd/ /dr/ rZl1kdr) Sgd m9’l ,db’dZrdr r-4m-ffibZm/kx vgdm düZk2Z/d, 9m
Zkk /g’dd /x1dr 9– -m12/: r244dr/-m4 /gZ/ /gd rl99/g-m4 dfdb/ -m,2bd, *x /gd Zk-4mldm/
-r l9’d 4k9*Zk: ’Z/gd’ /gZm *d-m4 b9mffimd, /9 r1db-ffib bZrdr 9– Z,üd’rZ’-Zk dwZl1kdr)

CX/X
PdrMd/fy TGSgA6o7

N+-4-mXk �k-4mdc N+-4-mXk �k-4mdc
BkdXm y%yf7 y%yt3 y%y7y y%y3n

FX2rr-Xmg1d+/2+*dc y%yfs y%yt3 y%y7t y%y3n
OFCg1d+/2+*dc y%5ft y%oso y%oe5 y%yff

Y’d m9/ 1’drdm/ -m /gd /Y’4d/ l9,dk bon:fifl[% Rd]9m,: /gd k9rr r2’–Y]d Y’92m, 1d’h
/2’*Y/-9mr 4dmd’Y/d, –’9l /gd Yk-4md, l9,dk -r m9/-]dY*kx 5Y//d’% Sg-r -r -m k-md
v-/g 1’-9’ ffim,-m4r /gY/ Y,ud’rY’-Yk 1d’/2’*Y/-9mr –’9l 5Y//d’ lYw-lY /dm, /9
*d /’Ymr–d’Y*kd bon:fifl[% H/ -r m9/dv9’/gx /gY/ /gd OFC Y//Y]j ,9dr m9/ dw1k-]-/kx
/Y’4d/ 5Y/ lYw-lY –9’ 4dmd’Y/-m4 Y,ud’rY’-Yk dwYl1kdr% Sg-r 9*rd’uY/-9m kdY,r
2r /9 gx19/gdr-yd /gY/ /gd rl99/g-m4 dfd]/ -m,2]d, *x /gd Yk-4mldm/ 1’9]drr -r
l9’d 4k9*Yk: ’Y/gd’ /gYm *d-m4 ]9mffimd, /9 r1d]-ffi] ]Yrdr 9– Y,ud’rY’-Yk dwYl1kdr%

S9 ud’-–x /g-r: vd duYk2Y/d /gd ]gYm4d -m /gd H1hm9’l 9– /gd k9rr 4’Y,-dm/r v-/g
’dr1d]/ /9 ]kdYm: FY2rr-Ymh1d’/2’*d, pσ1 9 +.+0(: Ym, OFCh1d’/2’*d, -m12/r%
L9’d –9’lYkkx: vd ]9l1Y’d |∇wH%t)�t. x. θ(|1 –9’ �t ∈ B+.FY2rr-Ym.OFC{
–9’ θ ∈ Bθq. θ,{ 9ud’ ozzz ’Ym,9lkx rYl1kd, HlY4dMd/ /dr/ rYl1kdr%

Sgd ’dr2k/r Y’d r2llY’-yd, -m SY*% o% Vd 9*rd’ud Y r-4m-ffi]Ym/ ,d]’dYrd -m
4’Y,-dm/ m9’l Y]’9rr Ykk -m12/r: Ym, /gd ’d,2]/-9m -r 1Y’/-]2kY’kx 1’9m92m]d,
Y/ OFCh1d’/2’*d, ,Y/Y 19-m/r% Sg-r ,d]’dYrd -r ]9mr-r/dm/ v-/g /gd 1’du-92r
ffim,-m4 vg-]g ,dl9mr/’Y/d, Y ]9mmd]/-9m *d/vddm /gd 2rd 9– r9–/ kY*dkr Ym,
/gd rl99/g-m4 9– /gd k9rr r2’–Y]d bfi: eo[% L9’d -l19’/Ym/kx: /g-r 9*rd’uY/-9m
dw1kY-mr /gd -l1’9ud, /’Ymr–d’Y*-k-/x v-/g /gd Yk-4md, l9,dk% Hm �11dm,-w B%3:
vd ,-r]2rr Y,,-/-9mYk ’dr2k/r 9m /gd ]gYm4d -m /gd kY’4dr/ d-4dmuYk2d 9– -m12/
Gdrr-Ym: vg-]g -r Ym9/gd’ 1912kY’ ld/’-] -m r/2,x-m4 /gd rl99/gmdrr 9– /gd k9rr
kYm,r]Y1d bet[% S9 duYk2Y/d /gd r-l-kY’-/x 9– l9,dkr: vd ldYr2’d /gd ]gYm4d
-m /gd JK ,-ud’4dm]d: 1’d,-]/-9m Y4’ddldm/: Ym, /gd ]9r-md r-l-kY’-/x 9– -m12/
4’Y,-dm/r% Sgd kY//d’ -r ]’2]-Yk ,2d /9 -/r ’9kd -m /gd Y//Y]j 1’9]drr% Sgdrd ’dr2k/r
Y’d -m]k2,d, -m �11dm,-w B%3%

5 Du1dphldmsr

Hm /g-r rd]/-9m: vd 1’drdm/ Y rd’-dr 9– dw1d’-ldm/ ’dr2k/r /9 ,dl9mr/’Y/d /gd
-l1’9ud, Y*-k-/x 9– Y 4-udm r92’]d l9,dk /9 4dmd’Y/d /’Ymr–d’Y*kd Y,ud’rY’-Yk
1d’/2’*Y/-9mr% Vd r/2,x –Y]/9’r /gY/ ]Ym –2’/gd’ -l1’9ud /gd Yk-4mldm/ 1’9]drr
Ym, ,dl9mr/’Y/d /gd ]9l1Y/-*-k-/x 9– 92’ Y11’9Y]g v-/g Y v-,d ’Ym4d 9– Y//Y]jr%



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ n

5po Dw1d.-ldm6 Rd621

Ln,dkc Vd ]9mr-,d’ uY’-92r md2’Yk md/v9’j Y’]g-/d]/2’dr Yr r92’]d: v-/mdrr:
Ym, /Y’4d/ l9,dkr% E9’ BMMr: vd -m]k2,d QdrMd/oe pQdroe(: QdrMd/fiz pQdrfiz(:
QdrMd/ozo pQdrozo( b3t[: UFFon bfi;[: CdmrdMd/o3o pCMo3o( b37[: Ym, Hm]d1/-9mh
ut pHm]Ut( bfin[% E9’ U-Sr: 92’ rdkd]/-9m -m]k2,dr Rv-m S’Ymr–9’ld’r pRVHM( bt;[:
U-ShS6o7: U-ShR6o7: Ym, U-ShA6o7 bofi[% Vd –9kk9v /gd 91/-l-yY/-9m r]gd,2kd
,dr]’-*d, -m /gd 9ff]-Yk Ox/9’]g ’d19r-/9’x /9 /’Y-m Ykk l9,dkr% S’Y-m-m4 Ym,
l9,dk ,d/Y-kr Y’d -m]k2,d, -m �11dm,-w A%
E-mdh62mdc C2’-m4 Yk-4mldm/: Ykk r92’]d l9,dkr Y’d ffimdh/2md, –9’ 9md d19]g
2r-m4 RFC v-/g Y l9ldm/2l 9– z%n: Y ]9r-md kdY’m-m4 ’Y/d ,d]Yx: Ym, Y k-mdY’
vY’l21% Vd rvdd1 9ud’ t kdY’m-m4 ’Y/dr% M9 Y,,-/-9mYk ,Y/Y -r 2rd,: Yr ffimdh
/2m-m4 ’dk-dr 9m /gd rYld /’Y-m-m4 ,Y/Y 2rd, /9 /’Y-m /gd r92’]d Ym, v-/mdrr
l9,dk% Vd 2rd Y *Y/]g r-yd 9– o3e –9’ BMMr Ym, fio3 –9’ U-Sr% E9’ U-Sh*Yrd,
l9,dkr: vd –9kk9v bfie[ Ym, 4’Y,-dm/r Y’d ]k-11d, Y/ Y 4k9*Yk m9’l 9– o%
CY6Yrd6c Vd –9kk9v 1’du-92r v9’j bot:tfi:;;[ -m vg-]g duYk2Y/-9mr Y’d *Yrd, 9m
ozzz ’Ym,9lkx rdkd]/d, –’9l /gd HlY4dMd/ /dr/ rd/% E9’ Y 4-udm r92’]d Ym, /Y’4d/
l9,dk: /gdrd rYl1kdr ldd/ /gd –9kk9v-m4 ]’-/d’-Yc /gdx Y’d ]9’’d]/kx ]kYrr-ffid, *x
*9/g l9,dkr: Ym, /gd Y,ud’rY’-Yk dwYl1kdr: vgdm 4dmd’Y/d, –’9l dY]g l9,dk:
kdY, /9 l-r]kYrr-ffi]Y/-9mr -m /gd-’ ’dr1d]/-ud 9’-4-mY/-m4 l9,dkr%
�66Ybi ld6gn,c Vd –9]2r 9m m9mh/Y’4d/d, Y,ud’rY’-Yk 1d’/2’*Y/-9mr *92m,d,
*x /gd H∞hm9’l% Tmkdrr 9/gd’v-rd r/Y/d,: Ykk 1d’/2’*Y/-9mr Y’d 4dmd’Y/d, 2r-m4
3z -/d’Y/-9mr 9– OFC v-/g ϵ 9 2<144 Ym, α 9 0<144% �kk /Y’4d/ l9,dkr gYud Ym
d’’9’ ’Y/d 9– ozz) 2m,d’ vg-/dh*9w OFC Y//Y]jr% Qdr2k/r v-/g ,-fd’dm/ Y//Y]j
ld/g9,r Ym, kY’4d’ uYk2dr 9– ϵ Y’d -m]k2,d, -m /gd Y*kY/-9m r/2,x%
Ld6.-bc Vd ldYr2’d /’Ymr–d’Y*-k-/x 2r-m4 /gd d’’9’ ’Y/d: v-/g Y g-4gd’ ’Y/d
-m,-]Y/-m4 4’dY/d’ /’Ymr–d’Y*-k-/x% Hm /gd /Y*kdr 9– /g-r rd]/-9m: vd ffi’r/ 1’drdm/
Y ’9v kY*dkd, qm6Y‘ /9 ,dm9/d /gd d’’9’ ’Y/d –9’ 1d’/2’*Y/-9mr 4dmd’Y/d, *x /gd
9’-4-mYk r92’]d l9,dk% Vd /gdm ,dl9mr/’Y/d /gd ]gYm4d -m /’Ymr–d’Y*-k-/x Y–/d’
Yk-4mldm/ –9kk9v-m4 /gd )<� r-4m% � kY’4d’ ]gYm4d -m,-]Y/dr Y 4’dY/d’ -m]’dYrd
-m /’Ymr–d’Y*-k-/x ’dr2k/-m4 –’9l 2r-m4 /gd Yk-4md, l9,dk% �kk ’dr2k/r 1’drdm/d,
-m /g-r rd]/-9m Y’d 9*/Y-md, –’9l /gd Yud’Y4d 9– /g’dd -m,d1dm,dm/ ’2mr%

5p3 Ln,dk �k-4mldm6 Hl1.nudr S.Ymr–d.Ya-k-6x

S9 ,dl9mr/’Y/d /gd -l1’9ud, /’Ymr–d’Y*-k-/x 9– 1d’/2’*Y/-9mr 4dmd’Y/d, 2r-m4
/gd Yk-4md, r92’]d l9,dk: vd duYk2Y/d Y]’9rr Y ,-ud’rd rd/ 9– md2’Yk md/v9’j
Y’]g-/d]/2’dr –9’ *9/g r92’]d Ym, v-/mdrr l9,dkr: –9]2r-m4 9m /gd /’Ymr–d’Y*-k-/x
/9 Ym dw/dmr-ud Y’’Yx 9– /Y’4d/ l9,dkr% SY*% 3 rg9vr /gd 9’-4-mYk d’’9’ ’Y/dr Ym,
/gd-’ ]gYm4dr Y–/d’ 2r-m4 /gd Yk-4md, l9,dk% Vd lYjd /v9 jdx 9*rd’uY/-9mr%

E-’r/: /gd l9,dk Yk-4mldm/ Y11’9Y]g ]Ym /’Ymr–9’l Ymx 4-udm r92’]d l9,dk
-m/9 9md –’9l vg-]g /gd OFC Y//Y]j 4dmd’Y/dr l9’d /’Ymr–d’Y*kd 1d’/2’*Y/-9mr%
R2]g Ym -l1’9udldm/ ]Ym *d 9*rd’ud, Y]’9rr uY’-92r ]9l*-mY/-9mr 9– r92’]d
Ym, v-/mdrr l9,dkr Ym, -r du-,dm/ -m Ykk duYk2Y/d, /Y’4d/ l9,dkr% Sg-r ]kdY’
-l1’9udldm/ uYk-,Y/dr 92’ Y11’9Y]g: rg9v-m4 /gY/ Yk-4m-m4 /gd r92’]d l9,dk ]Ym
kdY, /9 /gd 4dmd’Y/-9m 9– l9’d /’Ymr–d’Y*kd Y,ud’rY’-Yk 1d’/2’*Y/-9mr% M9/Y*kx:



oz �) LZ d/ Zk)

RVakd 3c �k-4m-m4 /gd r92qbd l9:dk bVm kdV: /9 /gd 4dmdqV/-9m 98 l9qd
/qVmr8dqVakd V:udqrVq-Vk dwVl1kdrp Sgd ’dr2k/ ,dl9mr/’Z/dr /gd -mb’dZrd -m d’’9’
’Z/dr vgdm Z,üd’rZ’-Zk dwZl1kdr 4dmd’Z/d, –’9l Zk-4md, r92’bd l9,dkr Z’d Z11k-d, /9
,-fd’dm/ /Z’4d/ l9,dkr) N2’ ld/g9, -l1’9üdr /gd /’Zmr–d’Z*-k-/x 9– Z,üd’rZ’-Zk dwZlh
1kdr 4dmd’Z/d, –’9l Z v-,d ’Zm4d 9– Z’bg-/db/2’dr: -mbk2,-m4 *9/g BMMr Zm, U-Sr)

R#2+]d V-/kdrr
SW+4d/

Ndroe Ndr8u Ndrouo TEEon CMo3o Hk]Tt T-ShS6o7 T-ShR6o7 T-ShA6o7 RVHM

Ndr8u

k6W 33�41 50�40 42�+0 32�36 4+�48 25�+4 14�47 10�43 07�75 11�54

Ndr8u �8�5+ �8�8+ �7�01 �5�48 �7�87 �3�68 �+�56 �+�54 �+�31 �1�54

TEEon �7�2+ �6�77 �6�30 �8�06 �8�82 �5�65 �+�64 �+�41 �+�06 �0�86

CMo3o �8�28 �0+�71 �7�3+ �7�30 �01�30 �6�10 �0�76 �1�+1 �+�27 �1�50

Hk]Tt �6�58 �6�41 �4�88 �4�45 �8�08 �7�12 �1�18 �+�2+ �+�13 �2�+0

T-ShA6o7 �8�30 �08�28 �06�37 �0+�+3 �01�65 �7�38 �2�14 �1�58 �0�03 �3�06
RVHM �8�12 �05�10 �03�2+ �6�16 �0+�+1 �4�42 �1�61 �1�82 �1�25 �1�62

TEEon

k6W 22�38 2+�0+ 15�02 68�32 21�+6 2+�51 12�16 08�74 07�55 12�+8

Ndr8u �6�08 �3�05 �1�65 �4�08 �6�51 �4�80 �2�34 �0�1+ �0�25 �0�01

TEEon �3�55 �1�0+ �0�66 �6�2+ �2�33 �0�63 �1�53 �+�57 �0�28 �+�8+

CMo3o �5�24 �2�41 �4�+6 �0+�5+ �0+�34 �4�+2 �3�+8 �1�25 �1�47 �0�20

Hk]Tt �3�80 �0�46 �0�55 �2�71 �3�83 �3�22 �1�6+ �+�50 �+�50 �0�+3

T-ShA6o7 �3�23 �4�57 �4�+0 �13�55 �4�00 �2�56 �+�72 �+�26 �+�66 �1�42
RVHM �2�13 �4�72 �3�+0 �10�80 �5�37 �3�+4 �0�00 �+�62 �+�53 �1�85

CMo3o

k6W 3+�1+ 33�+0 26�04 3+�73 50�04 21�17 12�57 1+�23 07�10 12�45

Ndr8u �00�56 �01�85 �7�26 �6�21 �00�57 �4�30 �0�58 �+�35 �0�++ �0�48

TEEon �8�+1 �5�27 �3�77 �01�23 �6�76 �2�66 �1�61 �+�+3 �0�11 �+�83

CMo3o �01�45 �00�5+ �0+�37 �8�0+ �04�36 �5�73 �2�88 �0�48 �0�13 �0�75

Hk]Tt �7�+7 �0+�4+ �8�77 �8�80 �01�65 �6�13 �2�70 �0�12 �+�+1 �1�68

T-ShA6o7 �2�+7 �7�32 �6�67 �5�56 �01�85 �0�67 �1�+5 �0�15 �0�11 �1�67
RVHM �3�02 �7�46 �4�23 �5�00 �0+�10 �3�53 �+�43 �+�05 �0�10 �0�77

Hk]Tt

k6W 2+�57 16�38 14�+1 22�36 2+�87 40�7+ 11�88 07�66 06�61 1+�83

Ndr8u �3�81 �5�48 �3�16 �4�38 �4�63 �3�38 �0�60 �1�15 �1�63 �1�12

TEEon �3�54 �1�58 �2�0+ �4�6+ �2�28 �3�25 �0�+4 �+�43 �+�27 �+�42

CMo3o �3�4+ �5�27 �1�02 �6�24 �5�41 �7�78 �2�43 �+�57 �0�30 �0�34

Hk]Tt �0�67 �2�80 �2�6+ �2�42 �2�+5 �7�64 �0�68 �+�38 �0�30 �0�64

T-ShA6o7 �+�36 �0�02 �1�86 �+�66 �0�24 �7�1+ �1�81 �0�53 �1�+6 �+�12
RVHM �+�38 �2�25 �2�74 �2�18 �3�43 �01�71 �+�+8 �+�65 �0�02 �0�23

T-ShA6o7

k6W 12�+4 08�56 07�2+ 10�72 10�85 10�41 25�33 33�47 40�16 10�11

Ndr8u �06�42 �01�78 �01�12 �03�72 �05�55 �04�65 �32�36 �26�06 �18�05 �10�05

TEEon �0+�78 �8�38 �8�66 �03�12 �01�54 �0+�83 �28�52 �20�54 �10�2+ �03�86

CMo3o �06�04 �02�81 �01�17 �04�27 �06�57 �05�85 �36�25 �30�77 �20�11 �10�76

Hk]Tt �04�30 �00�76 �00�20 �04�+8 �03�12 �05�35 �35�+6 �3+�28 �17�76 �08�81

T-ShA6o7 �4�03 �1�+3 �1�+6 �3�68 �1�76 �3�42 �13�+3 �12�03 �10�82 �5�23

RVHM �5�20 �4�64 �4�81 �7�01 �6�35 �6�17 �28�00 �25�38 �17�50 �03�51

*9/g BMM Ym, U-Sh*Yrd, r92’]d l9,dkr ]Ym *dmdffi/ –’9l /gd Yk-4mldm/ 1’9]drr%
Qd]dm/ r/2,-dr gYud rg9vm /gY/ /gd /’Ymr–d’Y*-k-/x *d/vddm U-Sr Ym, BMMr -r
199’: Ym, lYmx Y//Y]j Yk49’-/glr ,9 m9/ 4dmd’Yk-yd vdkk /9 U-Sr bflfi:fiz:7fi[% N2’
l9,dk Yk-4mldm/ ld/g9, 9fd’r Y 1’9l-r-m4 r9k2/-9m /9 *’-,4d /g-r 4Y1%

Rd]9m,: vd ffim, /gY/ BMMh*Yrd, r92’]d l9,dkr 4dmd’Ykkx *dmdffi/ –’9l Yk-4mh
-m4 v-/g 9/gd’ BMMh*Yrd, l9,dkr: ’Y/gd’ /gYm v-/g U-Sh*Yrd, l9,dkr% Nm /gd
9/gd’ gYm,: /gd U-ShA6o7 r92’]d l9,dk ]Ym *dmdffi/ –’9l Yk-4m-m4 v-/g v-/mdrr
l9,dkr –’9l *9/g BMM Ym, U-S –Yl-k-dr% Vd 1’9u-,d Y 19rr-*kd dw1kYmY/-9m
–9’ /g-r 1gdm9ldm9m% O’du-92r r/2,-dr gYud rg9vm /gY/ U-Sr Ym, BMMr kdY’m
,-r/-m]/-udkx ,-fd’dm/ –dY/2’dr bfifi: e7[% R1d]-ffi]Ykkx: QY4g2 ds �i % bfifi[ –9]2rd, 9m
dY’kxhkYxd’ ’d1’drdm/Y/-9mr kdY’md, *x /gd /v9 l9,dkr Ym, rg9vd, /gY/ l9’d
QdrMd/ kYxd’r Y’d ’d+2-’d, /9 *d l9,-ffid, /9 lY/]g g-,,dm ’d1’drdm/Y/-9mr 9– Y
U-S: ]9l1Y’d, /9 /gd 9/gd’ vYx Y’92m,% Hm /gd ]9m/dw/ 9– l9,dk Yk-4mldm/: /g-r
r244dr/r Ym Yrxlld/’-] *dgYu-9’ -m /gd Yk-4mldm/ 1’9]drrs mYldkx: -/ l-4g/ *d
dYr-d’ /9 Yk-4m U-Sr v-/g BMMr /gYm /9 Yk-4m BMMr v-/g U-Sr%



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ oo

Bgnnr-m4 6gd v-6mdrr ln,dkc Sgd lY-m 49Yk 9– SY*% 3 -r /9 ,dl9mr/’Y/d
/gY/ /gd -l1’9ud, /’Ymr–d’Y*-k-/x -r m9/ k-l-/d, /9 1Y’/-]2kY’ ]g9-]dr 9– v-/h
mdrr l9,dkr% Sgd ’dr2k/ Ykr9 g-4gk-4g/r /gd dfd]/-udmdrr 9– Y r/’Y-4g/–9’vY’,:
gx1d’h1Y’Yld/d’h–’dd rdk–hYk-4mldm6 r/’Y/d4x% Sg-r -r du-,dm/ –’9l /gd ]9mh
r-r/dm/ -l1’9udldm/ 9*rd’ud, vgdm /gd r92’]d Ym, v-/mdrr l9,dkr rgY’d /gd
rYld Y’]g-/d]/2’d: *2/ Y’d -m-/-Yk-yd, Ym, /’Y-md, -m,d1dm,dm/kx% Sgd rdkd]/-9m
9– v-/mdrr l9,dkr -r –2’/gd’ dw1k9’d, -m 92’ Y*kY/-9m r/2,-dr%
Pd42kY.-yY6-nm 6n 1.dudm6 nud.f66-m4c � 1’9k9m4d, Yk-4mldm/ 1’9]drr

lYx -mY,ud’/dm/kx ]Y2rd 9ud’ffi//-m4 /9 /gd v-/mdrr l9,dk: /gd’d*x ,-l-m-rg-m4
/gd 4Y-mr -m /’Ymr–d’Y*-k-/x% S9 ]92m/d’Y]/ 9ud’ffi//-m4: ’d42kY’-yY/-9m ld/g9,r ]Ym
*d -l1kdldm/d,% E9’ dwYl1kd: vd Y11kx dY’kx r/911-m4 Ym, k-l-/ /gd Yk-4mldm/
/9 Y r-m4kd d19]g% L9’d9ud’: Ym dmrdl*kd 9– v-/mdrrdr ]Ym *d 2rd, /9 Yud’/
9ud’ffi//-m4 /9 Ymx r-m42kY’ v-/mdrr l9,dk% Qdr2k/r v-/g l2k/-1kd v-/mdrr l9,dkr
Y’d -m]k2,d, -m �11dm,-w C%o% E2’/gd’l9’d: vgdm Yk-4m-m4 *x l-m-l-y-m4 JK
,-ud’4dm]d: Y,i2r/-m4 /gd /dl1d’Y/2’d r]Yk-m4 v-/g-m /gd r9–/lYw –2m]/-9m ]Ym
*d Ym dfd]/-ud ldYr2’d /9 1’dudm/ /gd dwY]/ ’d1k-]Y/-9m 9– /gd v-/mdrr l9,dk‘r
1’d,-]/-9mr *x /gd r92’]d l9,dk%

5pt �akY6-nm R62,-dr

Vd ]9m,2]/ rdud’Yk Y*kY/-9m r/2,-dr /9 -mudr/-4Y/d –Y]/9’r /gY/ ]92k, –2’/gd’
-l1’9ud /gd Yk-4mldm/ 1’9]drr% �,,-/-9mYkkx: vd ,dl9mr/’Y/d /gY/ 92’ Y11’9Y]g
-r ]9l1Y/-*kd v-/g Y v-,d ’Ym4d 9– Y//Y]j Yk49’-/glr%

RlYkkd. V-6mdrr Ln,dk L-4g6 Annr6 IdY.m-m4 RgY.d, EdY62.drp Qdh
r2k/r -m SY*% 3 -m,-]Y/d /gY/ CMo3o: vg-]g gYr /gd –dvdr/ 1Y’Yld/d’r: –’d+2dm/kx
dld’4dr Yr Y l9’d dfd]/-ud v-/mdrr l9,dk% Sg-r l9/-uY/dr 2r /9 -mudr/-4Y/d /gd
’9kd 9– /gd ]Y1Y]-/x 9– /gd v-/mdrr l9,dk ,2’-m4 /gd Yk-4mldm/% Vg-kd rdud’Yk
–Y]/9’r ]9m/’-*2/d /9 Y l9,dk‘r ]Y1Y]-/x: r2]g Yr -/r r/’2]/2’d: /gd m9’lYk-yY/-9m
/d]gm-+2dr: Ym, -/r m9mhk-mdY’ Y]/-uY/-9mr: 92’ r/2,x 1’-lY’-kx –9]2rdr 9m /gd
m2l*d’ 9– 1Y’Yld/d’r Yr Y 1’9wx –9’ ]Y1Y]-/x% V-/g /g-r -m l-m,: vd ]9mr-,d’
/g’dd l9,dkr dY]g –’9l /gd QdrMd/ Ym, U-S –Yl-k-dr%

SY*% t r2llY’-ydr /gd ’dr2k/r 9– /gd l9,dk ]Y1Y]-/x YmYkxr-r: 19-m/-m4 /9 9md
jdx 9*rd’uY/-9m% L9,dk Yk-4mldm/ -r l9’d dfd]/-ud vgdm /gd v-/mdrr l9,dkr gYud
Y rlYkkd’ l9,dk ]Y1Y]-/x% E9’ -mr/Ym]d: vgdm 2r-m4 Qdrozo Yr /gd r92’]d l9,dk:
Yk-4mldm/ v-/g /gd k9vd’ ]Y1Y]-/x Qdroe Yr /gd v-/mdrr l9,dk -r l9’d *dmdffi]-Yk
/gYm Yk-4mldm/ v-/g Qdrfiz% Sg-r lY/]gdr /gd 1’du-92r ffim,-m4r -m SY*% 3%

Vd 1’9u-,d 9md -m/d’1’d/Y/-9m 9– /g-r 9*rd’uY/-9m% RlYkkd’ l9,dkr l-4g/ /dm,
/9 –9]2r l9’d 9m kdY’m-m4 rdlYm/-] –dY/2’dr –9’ 4dmd’Yk-yY/-9m: Yr /gdx kY]j /gd
]Y1Y]-/x 9– kY’4d’ l9,dkr /9 kdY’m -l1d’]d1/-*kd –dY/2’dr% Sgd’d–9’d: vgdm Y
r92’]d l9,dk -r Yk-4md, v-/g Y rlYkkd’ l9,dk: -/ -r r/dd’d, /9vY’,r kdY’m-m4 l9’d
rdlYm/-] –dY/2’dr /gY/ Y’d ]9ll9mkx rgY’d, Y]’9rr ,-fd’dm/ l9,dkr: /gd’d*x
kdY,-m4 /9 l9’d /’Ymr–d’Y*kd 1d’/2’*Y/-9mr%



o3 �) LZ d/ Zk)

RVakd tc �mVkxy-m4 /gd -l1Vb/ 98 v-/mdrr l9:dk bV1Vb-/x 9m /gd Vk-4mldm/
1q9bdrrp Vd 9*rd’üd Z 4’dZ/d’ -l1’9üdldm/ -m /gd /’Zmr–d’Z*-k-/x 9– Z,üd’rZ’-Zk 1d’h
/2’*Z/-9mr vgdm /gd r92’bd l9,dk -r Zk-4md, v-/g v-/mdrr l9,dkr 9– rlZkkd’ bZ1Zb-/x)

R#2+]d V-/kdrr
SW+4d/

Ndroe Ndr8u Ndrouo TEEon CMo3o Hk]Tt T-ShS6o7 T-ShR6o7 T-ShA6o7 RVHM

Ndroe
k6W 53�0+ 34�74 26�+8 31�85 37�46 26�20 16�41 10�01 1+�46 10�20

Ndr8u �0�83 �+�30 �+�63 �+�71 �0�13 �0�67 �+�15 �0�22 �+�31 �0�37

Ndrouo �4�02 �2�81 �1�6+ �0�64 �0�28 �+�11 �+�42 �+�14 �+�+2 �+�37

Ndr8u
k6W 33�41 50�40 42�+0 32�36 4+�48 25�+4 14�47 10�43 07�75 11�54

Ndroe �24�2+ �15�45 �14�1+ �13�27 �16�75 �08�07 �4�38 �1�74 �0�50 �8�5+

Ndrouo �3�16 �2�+1 �2�82 �2�50 �3�30 �2�5+ �0�75 �+�43 �+�03 �0�25

Ndrouo
k6W 27�73 43�52 51�84 28�13 38�82 23�66 12�+0 1+�01 08�+6 11�8+

Ndroe �3+�53 �24�00 �16�67 �18�52 �22�1+ �17�31 �0+�0+ �4�6+ �1�26 �02�88

Ndr8u �03�86 �08�45 �05�86 �02�4+ �06�+6 �0+�30 �3�+3 �+�87 �0�33 �3�70

T-ShS6o7
k6W 17�66 12�34 10�+4 14�30 14�34 14�11 52�78 3+�36 18�51 11�86

T-ShR6o7 �+�2+ �+�6+ �0�+1 �1�65 �+�43 �+�58 �6�+0 �2�66 �1�81 �+�31

T-ShA6o7 �+�75 �+�07 �0�00 �0�04 �+�36 �+�70 �4�+8 �3�21 �2�44 �0�46

T-ShR6o7
k6W 13�16 1+�37 07�75 10�74 10�8+ 11�85 36�23 41�+8 32�74 12�76

T-ShS6o7 �8�53 �5�54 �5�18 �7�40 �0+�55 �6�47 �3+�42 �21�16 �15�0+ �01�24

T-ShA6o7 �2�0+ �0�10 �1�76 �2�64 �2�08 �2�25 �08�+6 �06�33 �02�70 �3�62

T-ShA6o7
k6W 12�+4 08�56 07�2+ 10�72 10�85 10�41 25�33 33�47 40�16 10�11

T-ShS6o7 �0+�02 �8�60 �7�31 �0+�60 �00�2+ �8�78 �40�61 �33�88 �23�58 �1+�+0

T-ShR6o7 �6�2+ �3�46 �3�42 �3�64 �5�10 �5�23 �25�36 �24�55 �18�32 �01�++

RVakd 5c Hl1q9u-m4 /qVmr8dqVa-k-/x u-V dlad::-m4hr1Vbd Vk-4mldm/pVd –9b2r
9m Qdrfiz Zr /gd r92’bd l9,dk Zm, Qdroé Zr /gd v-/mdrr l9,dk) Vd 9*rd’üd -l1’9üd,
/’Zmr–d’Z*-k-/x vgdm Zk-4mldm/ -r 1d’–9’ld, -m /gd dl*d,,-m4 r1Zbd 9’ vgdm b9l*-m-m4
92/12/ Zm, dl*d,,-m4 r1Zbdr)

Ld/g#c
SW+4d/

Ndroe Ndr8u Ndrouo TEEon CMo3o Hk]Tt T-ShS6o7 T-ShR6o7 T-ShA6o7 RVHM

k6W 33�41 50�40 42�+0 32�36 4+�48 25�+4 14�47 10�43 07�75 11�54

IK �24�2+ �15�45 �14�1+ �13�27 �16�75 �08�07 �4�38 �1�74 �0�50 �8�5+

ST �15�+3 �08�80 �00�77 �06�3+ �1+�55 �04�82 �4�6+ �0�61 �+�74 �4�68

NIC *8o[ �1�84 �1�01 �1�7+ �1�67 �2�24 �3�+8 �0�15 �+�42 �+�25 �+�10

GHMS *87[ �4�84 �5�44 �4�16 �4�32 �8�43 �3�23 �1�44 �+�+0 �0�13 �1�47

DE� *5t[ �24�24 �12�45 �16�+8 �13�58 �17�83 �11�++ �0+�01 �3�51 �2�7+ �0+�26

MBD *s[ �10�40 �08�14 �1+�28 �05�+5 �08�6+ �02�18 �5�67 �2�27 �0�+5 �5�62

IK.DE� �24�63 �15�0+ �12�12 �17�8+ �18�48 �1+�+5 �7�51 �2�70 �0�70 �03�+4

IK.MBD �20�24 �13�35 �1+�01 �11�51 �16�03 �08�+5 �7�37 �0�4+ �1�25 �01�07

�k-4mldm6 -m 6gd Dlad,,-m4 R1Ybd BYm E2.6gd. Hl1.nud S.Ymr–d.h
Ya-k-6xp Qd]dm/ Y,uYm]dr -m jm9vkd,4d ,-r/-kkY/-9m g-4gk-4g/ /gd *dmdffi/r 9–
Yk-4m-m4 -m/d’ld,-Y/d ’d1’drdm/Y/-9mr 9ud’ Yk-4m-m4 92/12/r b;:flt:fio[% L9/-uY/d,
*x /g-r: vd -mudr/-4Y/d Yk-4m-m4 /gd g-,,dm ’d1’drdm/Y/-9mr 9– Y Qdrfiz r92’]d
l9,dk v-/g Y Qdroe v-/mdrr l9,dk% Vd rd/ p -m po( /9 /gd kYxd’ *d–9’d /gd
–2kkxh]9mmd]/d, kYxd’ Ym, duYk2Y/d –92’ dl*d,,-m4hr1Y]d ,-r/-kkY/-9m ld/g9,rc
QdkY/-9mYk Jm9vkd,4d C-r/-kkY/-9m pQJC( bfio[: Dl*d,,-m4 F’Y1g �k-4mldm/
pDF�( bflt[: Hm/d’ld,-Y/dhkdudk G-m/r pGHMS( bfi7[ Ym, M9-rd B9m/’Yr/-ud Dr/-h
lY/-9m pMBD( b;[% Sgdrd ld/g9,r ]9’’dr19m, /9 ,-fd’dm/ ]g9-]dr 9– ,-r/Ym]d
ld/’-] d -m po(% L9’d9ud’: Yk-4mldm/ ]Ym *d 1d’–9’ld, -m *9/g 92/12/ Ym, dlh
*d,,-m4 r1Y]dr: ’d+2-’-m4 /gd 91/-l-yY/-9m 9– Y ]9l*-md, 9*id]/-ud v-/g Y r]Yk-m4
gx1d’h1Y’Yld/d’ pλ(c dp%y

3p[
q %t(. y

3p[
s %t(( ) λdl%y

3l[
q %t(. y

3l[
s %t((: vgd’d m , p 9 i%

Hm 92’ dw1d’-ldm/: vd ]9l*-md JK v-/g DF� Ym, MBD pλ 9 0(%



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ ot

RVakd fic A9l1V/-a-k-/x 98 l9:dk Vk-4mldm/ v-/g :-fdqdm/ V//Vbi Vk49q-/glrp
Sgd Qdrfiz Zm, U-ShA6o7 r92’bd l9,dkr Z’d Zk-4md, v-/g Z Qdroé Zm, U-ShS6o7 v-/mdrr
l9,dk: ’dr1db/-üdkx) DZbg dm/’x *d4-mr v-/g /gd d’’9’ ’Z/d –9’ 1d’/2’*Z/-9mr 4dmd’Z/d,
*x /gd 9’-4-mZk r92’bd l9,dk) Sgdm: /g-r -r –9kk9vd, *x /gd bgZm4d -m /gd d’’9’ ’Z/d Z–/d’
l9,dk Zk-4mldm/) Sgd ’dr2k/r ,dl9mr/’Z/d /gZ/ /gd l9,dk Zk-4mldm/ 1’9bdrr dmgZmbdr
/gd dfdb/-üdmdrr 9– Zkk Z//Zbj Zk49’-/glr)

R#2+]d �//W]i
SW+4d/

Ndroe TEEon CMo3o Hk]Tt T-ShA6o7 RVHM

Ndr8u

LH *ot[ 64�43 � 1+�12 60�35 � 08�86 68�5+ � 05�20 48�+7 � 11�11 14�08 � 6�76 26�+3 � 05�+1

MH *t8[ 48�60 � 10�88 45�2+ � 08�03 48�45 � 08�8+ 35�34 � 04�48 15�55 � 2�51 17�51 � 7�30

TLH *7t[ 74�15 � 01�6+ 72�05 � 02�02 77�+8 � 8�61 60�87 � 05�57 18�51 � 7�21 38�02 � 04�34

TMH *7t[ 75�81 � 00�07 74�53 � 00�25 8+�36 � 7�10 62�5+ � 05�3+ 18�04 � 7�47 35�53 � 05�64

RHMH *t8[ 56�32 � 06�+4 50�62 � 00�76 54�71 � 02�23 42�63 � 00�85 15�+6 � 2�+2 2+�48 � 4�18

SH *o5[ 60�20 � 10�56 53�76 � 1+�02 62�84 � 05�74 42�02 � 08�07 14�47 � 6�48 2+�++ � 00�60

CH *st[ 76�84 � 00�+2 71�01 � 04�77 8+�+1 � 8�3+ 66�67 � 04�34 16�37 � 7�58 32�1+ � 10�72

T-ShA6o7

LH *ot[ 22�62 � 04�5+ 24�13 � 01�+5 21�18 � 02�40 22�86 � 00�74 60�37 � 13�02 22�46 � 1+�76

MH *t8[ 24�0+ � 5�82 24�47 � 3�47 20�82 � 6�33 22�56 � 4�6+ 42�44 � 06�62 2+�58 � 7�5+

TLH *7t[ 24�48 � 07�54 26�71 � 03�61 23�44 � 05�01 23�31 � 04�04 66�1+ � 08�03 26�52 � 10�64

TMH *7t[ 22�88 � 11�34 26�08 � 06�05 21�48 � 08�81 22�08 � 1+�72 7+�+6 � 06�33 27�08 � 10�78

RHMH *t8[ 25�57 � 00�3+ 25�45 � 6�38 22�01 � 8�52 24�76 � 8�6+ 51�+6 � 8�86 22�+1 � 0+�15

SH *o5[ 25�74 � 18�85 21�63 � 13�+4 24�37 � 14�87 21�88 � 10�20 56�05 � 16�12 21�4+ � 14�41

CH *st[ 30�64 � 2+�68 28�+2 � 2+�31 30�3+ � 15�58 27�51 � 2+�40 73�0+ � 02�6+ 31�+8 � 18�68

RVakd 7c Hl1q9ud: /qVmr8dqVa-k-/x 8q9l 2r-m4 Vk-4md: l9:dkr Vk9md 9q -m
Vm dmrdlakdp Od’/2’*Z/-9mr –’9l /gd Zk-4md, l9,dk pQdrfiza( ,dl9mr/’Z/d g-4gd’
/’Zmr–d’Z*-k-/x b9l1Z’d, /9 /g9rd –’9l Zm dmrdl*kd 9– r92’bd Zm, v-/mdrr l9,dkr)

R#2+]d
SW+4d/

Ndroe Ndr8u Ndrouo TEEon CMo3o Hk]Tt T-ShS6o7 T-ShR6o7 T-ShA6o7 RVHM

Ndroe es)8t 7s)5oo 83)us5 8e)e8 7s)o3 8u)33 to)ee 35)78 on)o7 tu)no
Ndr8u 77)ns e8)u3 s3)o5 75)ee s8)en 5n)87 t3)o5 38)3t 33)8e 3e)n7
Ndr8ua n3)ut n8)st en)e7 nu)7u n3)8o so)53 55)o3 tt)35 38)8o 5n)o3

Ndr8u . Ndroe *ot[ no)38 no)87 eu)7u s8)nu e8)t7 7u)oo on)uo o8)n8 ou)nu 3s)ou
3×Ndr8ua *ot[ ne)su nn)55 ne)t3 n7)un ne)so e5)78 te)ne 38)so o8)53 8s)tu

3×1Ndr8u . Ndroe( *ot[ ns)7n ne)st n7)eo n3)n8 ne)t3 se)7o 3t)es oe)u7 o3)38 5o)ss

Sgd ’dr2k/r Y’d r2llY’-yd, -m SY*% fl: vgd’d vd Ykr9 r211kdldm/ /gd 1’du-92r
JKh*Yrd, ’dr2k/r v-/g /9/Yk uY’-Y/-9m pSU(% Sgdrd ’dr2k/r ,dl9mr/’Y/d -l1’9ud,
/’Ymr–d’Y*-k-/x v-/g 9/gd’ Yk-4mldm/ –9’l2kY/-9mr: -m]k2,-m4 *9/g dl*d,,-m4h
r1Y]d Ym, 92/12/hdl*d,,-m4hr1Y]d Yk-4mldm/% Sgdrd 1’9l-r-m4 ffim,-m4r 1Yud
/gd vYx –9’ –2’/gd’ dw1k9’Y/-9m 9– dl*d,,-m4hr1Y]d l9,dk Yk-4mldm/ /9 -l1’9ud
Y,ud’rY’-Yk /’Ymr–d’Y*-k-/x%%

Ln,dk �k-4mldm6 -r Bnl1Y6-akd v-6g N6gd. S.Ymr–d.hdmgYmb-m4 Ld6gh
n,rp S9 ,dl9mr/’Y/d /gY/ l9,dk Yk-4mldm/ -r ]9l1Y/-*kd v-/g Y v-,d ’Ym4d 9– Y/h
/Y]j Yk49’-/glr: vd dw/dm, 92’ YmYkxr-r /9 -m]k2,d Y,,-/-9mYk /’Ymr–d’hdmgYm]-m4
Y//Y]jr% Sg-r -m]k2,dr 91/-l-yY/-9mh*Yrd, ld/g9,r r2]g Yr LHhEFRL bot[: MHh
EFRL6RHMHhEFRL btfi[ Ym, ULHhEFRL6UMHhEFRL b7t[% Vd Ykr9 -m]k2,d ,Y/Yh
Y24ldm/Y/-9mh*Yrd, ld/g9,r r2]g Yr SHhEFRL bofl[ Ym, CHhEFRL b;t[% L9’dh
9ud’: vd ]9mr-,d’ Y kY’4d’ H∞hm9’l ]9mr/’Y-m/ 9– ϵ 9 6<144 v-/g Y r/d1 r-yd 9–
α 9 1<144: Ym, ,92*kd /gd m2l*d’ 9– -/d’Y/-9mr /9 flz% Sgd ’dr2k/r Y’d r2llYh
’-yd, -m SY*% fi% DY]g dm/’x *d4-mr v-/g /gd d’’9’ ’Y/d –9’ 1d’/2’*Y/-9mr 4dmd’Y/d,



ofl �) LZ d/ Zk)

*x /gd 9’-4-mYk r92’]d l9,dk% Sgdm: /g-r -r –9kk9vd, *x /gd ]gYm4d -m /gd d’’9’
’Y/d Y–/d’ l9,dk Yk-4mldm/% Vd 9*rd’ud /gY/ Ykk ]9mr-,d’d, Y//Y]j Yk49’-/glr
]Ym kdud’Y4d /gd Yk-4md, r92’]d l9,dk /9 -l1’9ud /’Ymr–d’Y*-k-/x%
Ln,dkhln,-fbY6-nm Y66Ybirc Hm Y,,-/-9m /9 /gd Y//Y]jr -m]k2,d, -m /gd

/Y*kd: vd rg9v /gY/ l9,dk Yk-4mldm/ ]Ym *d -m/d4’Y/d, v-/g K-mAO b3o[ Ym,
AO� b;3[: /v9 l9,dkhl9,-ffi]Y/-9mh*Yrd, ld/g9,r% Vd ]9l1Y’d /gd /’Ymr–d’h
Y*-k/x 9– LHhEFRLhK-mAO Ym, OFChAO� 1d’/2’*Y/-9mr –’9l /gd Yk-4md, Qdrfiz
/9 /g9rd –’9l /gd 9’-4-mYk: 2mYk-4md, Qdrfiz% Vd 9*rd’ud -m]’dYrd, /’Ymr–d’Y*-k-/x
Y]’9rr Ykk /Y’4d/ l9,dkr: v-/g Ym Yud’Y4d -m]’dYrd 9– 8.55� Ym, 05.65�: ’dr1d]h
/-udkx% Sgdrd ’dr2k/r Y’d -m]k2,d, -m �11dm,-w C%t%
Dmrdlakd Y66Ybirc F-udm /gY/ Ym Y,,-/-9mYk v-/mdrr l9,dk -r -mu9kud, -m

/gd Y//Y]j 1’9]drr: -/ -r -l19’/Ym/ /9 ]9l1Y’d 1d’/2’*Y/-9mr 1’9,2]d, *x Ym
Yk-4md, l9,dk v-/g /g9rd 4dmd’Y/d, *x Ym dmrdl*kd 9– /gd 9’-4-mYk r92’]d Ym,
v-/mdrr l9,dk% Hm SY*% 7: vd ffi’r/ ,dl9mr/’Y/d /’Ymr–d’Y*-k-/x 2r-m4 /gd 9’-4-mYk
Qdroe Ym, Qdrfiz: –9kk9vd, *x Y Qdrfiz Yk-4md, v-/g Qdroe pQdrfiza(% Mdw/: vd
-m]9’19’Y/d /gd dmrdl*kd -m k94-/r r]gdld bot[ -m/9 /gd OFC Y//Y]j: Ym, ]9mr-,d’
/g’dd r]dmY’-9rc Ym dmrdl*kd 9– /gd r92’]d Ym, v-/mdrr l9,dkr pQdrfiz.Qdroe(:
Ym dmrdl*kd 9– /v9 Yk-4md, l9,dkr p3×Qdrfiza(: Ym, Ym dmrdl*kd 9– /v9 1Y-’r 9–
r92’]dhv-/mdrr l9,dkr p3×pQdrfiz.Qdroe((%

Vd lYjd /v9 9*rd’uY/-9mr% E-’r/: 1d’/2’*Y/-9mr –’9l Y r-m4kd Yk-4md, l9,dk
,dl9mr/’Y/d g-4gd’ /’Ymr–d’Y*-k-/x ]9l1Y’d, /9 /g9rd –’9l Ym dmrdl*kd 9– r92’]d
Ym, v-/mdrr l9,dkr: Ym, Ym dmrdl*kd 9– /v9 Yk-4md, l9,dkr m9/ 9mkx –2’/gd’ -lh
1’9udr /’Ymr–d’Y*-k-/x *2/ Ykr9 r2’1Yrrdr /gd 1d’–9’lYm]d 9– /gd –92’hl9,dk dmh
rdl*kd% Adx9m, /gd -l1’9ud, /’Ymr–d’Y*-k-/x: l9,dk Yk-4mldm/ *’-m4r /gd Y,,d,
*dmdffi/r 9– –Yr/d’ -m–d’dm]d /-ldr Ym, k9vd’ ldl9’x ’d+2-’dldm/r: 1’drdm/-m4
Y r-4m-ffi]Ym/ Y,uYm/Y4d 9ud’ ]9mudm/-9mYk dmrdl*kd Y11’9Y]gdr% Rd]9m,: vgdm
/Y’4d/-m4 U-Sr: 1d’/2’*Y/-9mr 4dmd’Y/d, –’9l QdrMd/ dmrdl*kdr dwg-*-/ k-l-/d,
/’Ymr–d’Y*-k-/x% Sg-r 9*rd’uY/-9m -r -m k-md v-/g /gd 1’du-92r ’dr2k/ bfl3[: 2m,d’r]9’h
-m4 /gd r1d]-ffi] ]gYkkdm4dr -m /’Ymr–d’’-m4 Y//Y]jr *d/vddm ,-fd’dm/ Y’]g-/d]/2’dr%

f Bnmak2rhnmr

Hm /g-r 1Y1d’: vd 1’919rd, l9,dk Yk-4mldm/ Yr Y m9udk 1d’r1d]/-ud -m -l1’9u-m4
/gd /’Ymr–d’Y*-k-/x 9– Y,ud’rY’-Yk dwYl1kdr% C2’-m4 Yk-4mldm/: /gd 1Y’Yld/d’r 9–
/gd r92’]d l9,dk Y’d ffimdh/2md, /9 l-m-l-yd Ym Yk-4mldm/ k9rr vg-]g ldYr2’dr
/gd ,-ud’4dm]d -m /gd 1’d,-]/-9mr *d/vddm /gd r92’]d Ym, /gd v-/mdrr l9,dk% Vd
]9m,2]/ Y 4d9ld/’-] YmYkxr-r /9 r/2,x /gd ]gYm4dr -m /gd k9rr kYm,r]Y1d ’dr2k/-m4
–’9l /g-r 1’9]drr /9 *d//d’ 2m,d’r/Ym, /gd 2m,d’kx-m4 dfd]/ 9– l9,dk Yk-4mldm/%
Dw/dmr-ud dw1d’-ldm/r 9m /gd HlY4dMd/ ,Y/Yrd/ ,dl9mr/’Y/d /gY/ 1d’/2’*Y/-9mr
4dmd’Y/d, –’9l Yk-4md, r92’]d l9,dkr dwg-*-/ r-4m-ffi]Ym/kx g-4gd’ /’Ymr–d’Y*-k-/x
/gYm /g9rd –’9l /gd 9’-4-mYk r92’]d l9,dk% � k-l-/Y/-9m 9– 92’ r/2,x -r /gd
Y*rdm]d 9– Y /gd9’d/-]Yk –’Yldv9’j /9 2m,d’r/Ym, /gd l9,dk Yk-4mldm/ 1’9]drr:
Ym, vd ]9mr-,d’ -/ Yr –2/2’d v9’j%



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ ofi

�bimnvkd,4ldm6rp �ud’x LY Y]jm9vkd,4dr /gd –2m,-m4 –’9l /gd MY/2’Yk R]-h
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R1d]-ffi]Ykkx: QYm,�24ldm/ boo[ -r Y11k-d, /9 U-S‘r: vg-kd S’-u-Yk�24ldm/ bfle[
Ym, ’Ym,9l d’Yr-m4 befi[ Y’d Y11k-d, /9 RVHM%
Ln,dk ,dfm-6-nmrc �kk l9,dk ,dffim-/-9mr Y’d 9*/Y-md, –’9l /gd /9’]gu-r-9m
k-*’Y’x bfl7[: v-/g /gd dw]d1/-9mr 9– Hm]Ut: U-S‘r: Ym, RVHM: vg-]g Y’d 9*/Y-md,
–’9l /gd /-ll k-*’Y’x b77[%
�66Ybi Yk4n.-6glrc �kk /gd Y//Y]j Yk49’-/glr 2rd, -m 92’ 1Y1d’ Y’d 1’9u-,d,
*x /gd S9’]gY//Y]jr k-*’Y’x b3n[%
�k-4mldm6 -m 6gd dlad,,-m4 r1Ybdc Vgdm 2r-m4 Y v-/mdrr l9,dk v-/g Y
,-fd’dm/ Y’]g-/d]/2’d /gYm /gd r92’]d l9,dk: /gd ,-ldmr-9mr 9– /gd-’ g-,,dm ’d1h
’drdm/Y/-9mr Y’d k-jdkx /9 *d ,-fd’dm/: -%d%: ,-l%y3p.[q %t(( ̸9 ,-l%y3ps[

s %t((: vgd’d
pq Ym, ps ’d1’drdm/ /gd kYxd’r i2r/ *d–9’d /gd –2kkxh]9mmd]/d, kYxd’ -m /gd-’
’dr1d]/-ud l9,dkr% S9 Y,,’drr /g-r ,-ldmr-9mYk l-rlY/]g: vd –9kk9v 1’du-92r
v9’j b;: flt: fio: fi7[ Ym, Y11kx Y k-mdY’ 1’9id]/-9m /9 yq r9 -/r ,-ldmr-9m lY/]gdr

� g//1rc664-/g2apbnl61w/n.bg6u-r-nm6/.dd6l�-m6.d8d.dmbdr6bi�rr-8-b�/-nm



33 �) LZ d/ Zk)

RVakd sc A9l1Vq-m4 /gd r-l-kVq-/x ad/vddm /gd r92qbd Vm: v-/mdrr l9:dkp
Vd –9b2r 9m Zk-4m-m4 Z Qdrfiz v-/g Z Qdroé Zm, Z U-ShA6o7 v-/g Z U-ShS6o7) Vd
ffi’r/ düZk2Z/d /gd r-l-kZ’-/x *d/vddm dZbg 9’-4-mZk r92’bd l9,dk Zm, -/r b9’’dr19m,-m4
v-/mdrr l9,dk) Sg-r -r /gdm –9kk9vd, *x Zm düZk2Z/-9m *d/vddm /gd Zk-4md, l9,dk Zm,
/gd v-/mdrr l9,dk)

R92+]d6V-/mdrr
JK O+dc-]/-9m �4+ddldm/ Gm12/ F+Xc-dm/ B9r-md R-l-kX+-/v

Ad89+d �8/d+ Ad89+d �8/d+ Ad89+d �8/d+
Pdrfy 6 Pdroe y%7t y%to ey%sp e3%5p y%y5t y%yn7
T-SgA 6 T-SgS y%sf y%35 se%np ef%yp y%y37 y%y7t

RVakd ec A9l1Vq-m4 /gd kVq4dr/ d-4dmuVk2d 98 /gd -m12/ Gdrr-Vm 9m /gd
9q-4-mVk r92qbd l9:dk Vm: /gd Vk-4md: r92qbd l9:dkp Qdr2k/r Z’d Züd’Z4d, 9üd’
ozzz ’Zm,9lkx rdkdb/d, ,Z/Z 19-m/r –’9l /gd HlZ4dMd/ /dr/ rd/) Sgd kZ’4dr/ d-4dmüZk2d
,db’dZrdr r-4m-ffibZm/kx vgdm düZk2Z/d, 9m Zkk /g’dd /x1dr 9– -m12/r)

CX/X Pdrfy
N+-4-mXk �k-4mdc

BkdXm 5%o7 o%3f
FX2rr-Xmg1d+/2+*dc 5%t5 o%3s
OFCg1d+/2+*dc y%oy y%yf

/gY/ 9– ys% Sgd vd-4g/r 9– /gd k-mdY’ 1’9id]/-9m Y’d /’dY/d, Yr /’Y-mY*kd 1Y’Ylh
d/d’r ,2’-m4 /gd Yk-4mldm/ 1’9]drr%

B SmcdprsWmchm4 Incdk �kh4mldms

Bpo DuYk2Y6-m4 R-l-kY.-6x Ad6vddm 6gd Rn2.bd Ym, V-6mdrr Ln,dk

S9 r/2,x /gd r-l-kY’-/x *d/vddm /gd r92’]d Ym, v-/mdrr l9,dkr *d–9’d Ym, Y–/d’
Yk-4mldm/: vd dwYl-md JK ,-ud’4dm]d: 1’d,-]/-9m Y4’ddldm/: Ym, ]9r-md r-l-kY’h
-/x 9– -m12/ 4’Y,-dm/r% Sgd kY//d’ -r dr1d]-Ykkx -l19’/Ym/ –9’ -/r ’9kd -m /gd Y//Y]j
1’9]drrdr% N2’ -mudr/-4Y/-9m -mu9kudr Yk-4m-m4 Y Qdrfiz v-/g Y Qdroe Ym, Y U-Sh
A6o7 v-/g Y U-ShS6o7% Vd ffi’r/ duYk2Y/d /gd r-l-kY’-/x *d/vddm dY]g 9’-4-mYk
r92’]d l9,dk Ym, -/r ]9’’dr19m,-m4 v-/mdrr l9,dk% Sg-r -r /gdm –9kk9vd, *x Ym
duYk2Y/-9m *d/vddm /gd Yk-4md, l9,dk Ym, /gd v-/mdrr l9,dk% SY*% ; 1’drdm/r
/gd ’dr2k/r: -m,-]Y/-m4 ’d,2]/-9mr -m JK ,-ud’4dm]d: -m]’dYrd, ]9r-md r-l-kY’-/x:
Ym, -l1’9ud, 1’d,-]/-9m Y4’ddldm/ 19r/hYk-4mldm/%

Bp3 Rlnn6gmdrr �mYkxr-r Tr-m4 6gd IY.4dr6 D-4dmuYk2d n– 6gd
Hm126 Gdrr-Ym

Hm Rd]% t%t: vd r/2,x /gd dfd]/ 9– l9,dk Yk-4mldm/ –’9l Y 4d9ld/’-] 1d’r1d]/-ud%
N2’ YmYkxr-r ,dl9mr/’Y/dr Y rl99/g-m4 dfd]/ 9m /gd k9rr r2’–Y]d ,2d /9 l9,dk
Yk-4mldm/: Yr rg9vm *x /gd r-4m-ffi]Ym/ ,d]’dYrd -m 4’Y,-dm/ m9’l%



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ 3t

RVakd nc �k-4m-m4 /gd Ndrfiz r92qbd l9:dk v-/g l2k/-1kd Ndroe Vr v-/mdrr
l9:dkrp Tr-m4 Zm -mb’dZr-m4 m2l*d’ 9– Qdroé v-/mdrr l9,dkr ,2’-m4 /gd Zk-4mldm/
1’9bdrr ’dr2k/r -m Z l9,dr/ -l1’9üdldm/ -m /’Zmr–d’Z*-k-/x –9’ Z,üd’rZ’-Zk dwZl1kdr
4dmd’Z/d, –’9l /gd Zk-4md, Qdrfiz) Sg-r ’dr2k/ r244dr/r /gZ/ r-l1kx .2Z,’21k-m4 /gd
m2l*d’ 9– v-/mdrr l9,dkr: v-/g92/ b9mr-,d’-m4 /gd-’ ,-üd’r-/x: ,9dr m9/ kdZ, /9 Z 1’9h
19’/-9mZk -l1’9üdldm/ -m /’Zmr–d’Z*-k-/x)

9 V-/kdrr
SW+4d/

Ndroe Ndr8u Ndrouo TEEon CMo3o Hk]Tt T-ShS6o7 T-ShR6o7 T-ShA6o7 RVHM

k6W 33�41 50�40 42�+0 32�36 4+�48 25�+4 14�47 10�43 07�75 11�54

o �24�2+ �15�45 �14�1+ �13�27 �16�75 �08�07 �4�38 �1�74 �0�50 �8�5+

3 �24�+0 �16�72 �13�71 �13�4+ �16�77 �08�20 �7�17 �2�71 �0�08 �0+�56

t �23�58 �16�58 �16�28 �13�26 �18�33 �10�40 �7�08 �3�38 �2�16 �00�63

5 �24�46 �16�52 �16�83 �14�01 �17�50 �10�70 �7�18 �4�++ �2�67 �01�04

�m9/gd’ ld/’-] –9’ duYk2Y/-m4 /gd rl99/gmdrr 9– /gd k9rr kYm,r]Y1d -r /gd
kY’4dr/ d-4dmuYk2d 9– /gd -m12/ Gdrr-Ym bet[% Sg-r YmYkxr-r: *Yrd, 9m Y rd]9m,h
9’,d’ SYxk9’ dw1Ymr-9m 9– /gd k9rr –2m]/-9m: Yrr2ldr /gY/ /gd k9]Yk ]2’uY/2’d 9–
k9rr v-/g ’dr1d]/ /9 /gd -m12/ ]Ym *d vdkk ’d1’drdm/d, *x /gd d-4dmr1d]/’2l 9– /gd
Gdrr-Ym lY/’-w% B9m]’d/dkx: vd ldYr2’d λa]m%/( vgd’d / 9 ∇1

wH%t)�t. x. θ(:
–9’ �t ∈ B+.FY2rr-Ym.OFC{ Ym, –9’ θ ∈ Bθq. θ,{ 9ud’ ozzz ’Ym,9lkx rYl1kd,
-lY4dr –’9l /gd HlY4dMd/ /dr/ rd/%

Sgd ’dr2k/r Y’d r2llY’-yd, -m SY*% e% Vd 9mkx -m]2,d ’dr2k/r –9’ Qdrfiz: Yr
OxS9’]g ]2’’dm/kx ,9dr m9/ r2119’/ ]9l12/-m4 rd]9m,h9’,d’ ,d’-uY/-udr –9’ U-S
l9,dkr% Hm k-md v-/g /gd ’dr2k/ 1’drdm/d, -m Rd]% t%t: /gd ,d]’dYrd -m /gd kY’4dr/
d-4dmuYk2d –9’ Ykk -m12/r ,dl9mr/’Y/dr Y rl99/g-m4 dfd]/ 9m /gd k9rr r2’–Y]d ,2d
/9 /gd Yk-4mldm/ 1’9]drr%

C �cchshnmWk Du1dphldms

Cpo Ln.d V-6mdrr Ln,dkr: G-4gd. S.Ymr–d.Ya-k-6x

DuYk2Y/-9mr -m Rd]% fl –9]2r 9m Yk-4mldm/ 2r-m4 Y r-m4kd v-/mdrr l9,dk% G9vdud’:
Yk-4m-m4 /gd r92’]d l9,dk v-/g l2k/-1kd v-/mdrr l9,dkr ]Ym dm]92’Y4d kdY’m-m4
–dY/2’dr dw/’Y]/d, *x Y 4’921 9– v-/mdrr l9,dkr: 19/dm/-Ykkx -m]’dYr-m4 /’Ymr–d’h
Y*-k-/x dudm –2’/gd’% Sg-r Y11’9Y]g Ykr9 rd’udr Yr Ym dfd]/-ud r/’Y/d4x /9 1’dudm/
9ud’ffi//-m4 /9 Y r-m4kd v-/mdrr l9,dk% SY*% n ,dl9mr/’Y/dr /gd ’dr2k/r 9– 2r-m4
Ym -m]’dYr-m4 m2l*d’ 9– Qdroe l9,dkr /9 Yk-4m v-/g Qdrfiz% Vg-kd vd ,9 9*rd’ud
/gY/ Y 4’dY/d’ m2l*d’ 9– v-/mdrr l9,dkr /dm,r /9 ’dr2k/ -m l9’d /’Ymr–d’Y*kd
1d’/2’*Y/-9mr: /gd -l1’9udldm/ -r l9,dr/: -m,-]Y/-m4 /gY/ r-l1kx -m]’dYr-m4 /gd
m2l*d’ 9– v-/mdrrdr v-/g92/ ]9mr-,d’-m4 /gd-’ ,-ud’r-/x ,9dr m9/ 1’919’/-9mYkkx
dmgYm]d /’Ymr–d’Y*-k-/x%

Cp3 V-6mdrr Ln,dk C-ud.r-6x LY66d.r

Sg924g gYu-m4 l9’d v-/mdrrdr ]Ym 1’dudm/ 9ud’ffi//-m4: l9,dk ,-ud’r-/x -r ]’2]-Yk%
E9’ dwYl1kd: -m SY*% oz: vd ]9l1Y’d Yk-4m-m4 Y Qdrfiz v-/g Y r-m4kd Qdrfiz /9



3fl �) LZ d/ Zk)

RVakd ozc �k-4m-m4 Ndrfiz 2r-m4 v-/mdrr l9:dkr v-/g :-fdqdm/ Vqbg-/db/2qdrp
Vgdm b9l*-m-m4 l2k/-1kd l9,dkr 9– ,-fd’dm/ Z’bg-/db/2’dr Zr v-/mdrr l9,dkr: vd 9*h
rd’üd -l1’9üdldm/r –9’ r9ld /Z’4d/ l9,dkr)

V-/mdrr
SX+4d/

Pdroe Pdrfy TFFon CMo3o Gm]Tt T-SgR RVGM
Pdrfy f5%ot so%5o fy%y7 fn%f7 5y%e5 33%on 3f%ty

Pdrfy.Gm]Tt.T-SgR fo%3o 77%3f 5e%7f fn%e3 55%os 3t%e7 3f%ff

RVakd ooc I9:dk Vk-4mldm/ bVm ad -m/d4qV/d: v-/g l9:dk l9:-ffbV/-9mhaVrd:
ld/g9:rp Tr-m4 Z Qdrfiz Zr /gd /Z’4d/ l9,dk: vd b9l1Z’d /gd /’Zmr–d’Z*-k/x 9– LHh
EFRLhK-mAO Zm, OFChAO� 1d’/2’*Z/-9mr –’9l /gd Zk-4md, Qdrfiz /9 /g9rd –’9l /gd
9’-4-mZk: 2mZk-4md, Qdrfiz) Vd 9*rd’üd -mb’dZrd, /’Zmr–d’Z*-k-/x Zb’9rr Zkk /Z’4d/ l9,dkr)

�//X]i R92+]d
SX+4d/

Pdroe Pdrfy TFFon CMo3o Gm]Tt T-SgS RVGM

LGgEFRLgK-mAO
Pdrfy es%en nt%ff e5%ye ee%fs so%on 5t%o7 57%on
Pdrfya ns%3s n7%3s nt%ys nf%7o e7%y5 f7%3f fs%so

OFCgAO�
Pdrfy fo%y7 7t%ne fo%f5 fe%35 t5%y3 o3%y oo%y5
Pdrfya s7%s7 eo%ne sy%73 ss%ne ft%oe on%t 3y%y7

Yk-4m-m4 -/ v-/g Y Qdrfiz: U-ShR: Ym, Hm]Ut% Sgd ’dr2k/r rg9v /gY/ Yk-4m-m4 v-/g
l9,dkr 9– ,-fd’dm/ Y’]g-/d]/2’dr -l1’9udr /’Ymr–d’Y*-k-/x /9 r9ld /Y’4d/r vg-kd
rk-4g/kx ,d]’dYr-m4 -/ –9’ 9/gd’r% Qdr2k/r -m SY*% n Ym, oz r244dr/ /gY/ Y r/’Y/d4x
–9’ rdkd]/-m4 /gd 91/-lYk m2l*d’ Ym, /x1d 9– v-/mdrr l9,dkr -r Ym -m/d’dr/-m4
,-’d]/-9m –9’ –2/2’d ’drdY’]g%

Cpt Bnl1Y.-rnm v-6g Ln,dk Ln,-fbY6-nmhaYrd, Ld6gn,r

� jdx Y,uYm/Y4d 9– 92’ Y11’9Y]g 9ud’ l9,dk l9,-ffi]Y/-9mh*Yrd, ld/g9,r -r -/r
l9,dkhY4m9r/-] mY/2’dc Yk-4mldm/ ]Ym *d Y11k-d, /9 Ymx l9,dk v-/g92/ ]gYm4-m4
-/r –9’vY’, 9’ *Y]jvY’, 1Yrr% Hm ]9m/’Yr/: 9/gd’ ld/g9,r ’d+2-’d ]gYm4dr: r2]g
Yr /g9rd rddm -m K-mAO Ym, AO�: 9’ dudm ]9l1kd/d ’d/’Y-m-m4 –’9l r]’Y/]g% �,h
,-/-9mYkkx: 92’ /d]gm-+2d ]Ym *d -m/d4’Y/d, v-/g /gdrd l9,dk l9,-ffi]Y/-9mh*Yrd,
ld/g9,r% Hm SY*% oo: vd 9*rd’ud /gd /’Ymr–d’Y*-k-/x -l1’9udldm/ 9– LHhEFRLh
K-mAO Ym, OFChAO� 4dmd’Y/d, 2r-m4 /gd Yk-4md, Qdrfiz Y]’9rr Ykk ]9mr-,d’d,
/Y’4d/ l9,dkr%

M9/d /gY/ /gd duYk2Y/-9m ,Y/Y rdkd]/-9m r/’Y/d4x -m SY*% oo ,-fd’r rk-4g/kx
–’9l /gY/ -m Rd]% fl: vgd’d 1d’/2’*Y/-9mr Y’d 4dmd’Y/d, –’9l *9/g /gd r92’]d Ym,
/Y’4d/ l9,dkr: Ym, /’Ymr–d’Y*-k-/x duYk2Y/-9mr Y’d *Yrd, 9m /g9rd l-r]kYrr-ffid, *x
/gd-’ 9’-4-mY/-m4 l9,dkr% N2’ duYk2Y/-9m ]9mr-,d’r Y v-,d ’Ym4d 9– /Y’4d/ l9,dk
Y’]g-/d]/2’dr% G9vdud’: r-m]d /gd Y//Y]j Yk49’-/glr Y’d 9mkx YuY-Y*kd –9’ k-l-/d,
Y’]g-/d]/2’dr: lYj-m4 -/ ,-ff]2k/ /9 4dmd’Y/d 1d’/2’*Y/-9mr –’9l r9ld /Y’4d/



Hl1’9ü-m4 �,üd’rZ’-Zk S’Zmr–d’Z*-k-/x ü-Z L9,dk �k-4mldm/ 3fi

RVakd o3c Hl1q9ud: /qVmr8dqVa-k-/x 9m Ndrfiz v-/g :d8dmrd ld/g9:rp �k/g924g
/gd ,d–dmrd ld/g9,r bZm 4dmd’Zkkx ’d,2bd /’Zmr–d’Z*-k-/x: 2r-m4 /gd Zk-4md, l9,dk r/-kk
’dr2k/r -m Z r-4m-ffibZm/ -l1’9üdldm/ -m /’Zmr–d’Z*-k-/x b9l1Z’d, /9 /gd 9’-4-mZk l9,dk)

R92+]d
Cd8dmrd

m6X �S b7s[ A-/gPdc bsf[ IODF b3y[ EC bte[ PR bn[ MPO b5n[
Pdrfy 7o%fo 5e%y7 5n%33 te%eo 5t%ss tf%5o tt%yo
Pdrfya ee%ys f3%of f5%sy ft%yt fy%fn 5t%nn 5o%on

RVakd otc FdmdqVk-yVa-k-/x 98 l9:dk Vk-4mldm/ 9m 9/gdq :V/Vrd/rp Vd b9mh
r-,d’ /v9 Z,,-/-9mZk ,Z/Zrd/rc R/Zm–9’, BZ’r Zm, E99,ozo) Nm R/Zm–9’, BZ’r: RVHM
-r Zk-4md, 2r-m4 Qdrfiz) Nm E99,ozo: Qdrfiz -r Zk-4md, 2r-m4 B9müMdW/hA) Sgd Zk-4md,
r92’bd l9,dk -r ,dm9/d, v-/g a) Vd ,dl9mr/’Z/d /gZ/ -l1’9üd, /’Zmr–d’Z*-k-/x bZm Zkr9
*d 9*rd’üd, 9m 9/gd’ ,Z/Zrd/r)

CX/Xrd/ R92+]d
SX+4d/

B9muMdW/gA T-SgA

R/Xm89+c BX+r
RVGM 7e%ss os%7
RVGMa ee%en fy%7s

CX/Xrd/ R92+]d
SX+4d/

RVGM T-SgA

E99coyo
Pdrfy 37%7s o3%t7
Pdrfya to%ee o7%o7

l9,dkr% �r r2]g: ’dr2k/r –9’ LHhEFRLhK-mAO Ym, OFChAO� Y’d duYkY/d, 9m
ozzz ’Ym,9lkx rdkd]/d, -m12/r Ym, Y’d m9/ -m]k2,d, -m SY*% fi v-/g 9/gd’ Y//Y]jr%

Cp5 Hl1.nud, S.Ymr–d.Ya-k-6x nm Cd–dm,d, Ln,dkr

S9 ,dl9mr/’Y/d /gd -l1’9ud, /’Ymr–d’Y*-k-/x 9m ,d–dm,d, l9,dkr: vd duYk2Y/d
2r-m4 Y m9’lYkkx /’Y-md, Qdrfiz v-/g ffiud ,d–dmrd ld]gYm-rlr: -m]k2,-m4 A-/h
Qd, b;fi[: IODF b3z[: EC bte[: QR bn[: MQO bfln[% Vd Y,gd’d /9 /gd dwY]/ ]9mh
ffi42’Y/-9m 9– /gd ,d–dmrd ld/g9,r Yr ,dr]’-*d, -m /gd 1’du-92r v9’j b7t[% Vd
Ykr9 ]9mr-,d’ Ym Y,ud’rY’-Ykkx /’Y-md, Qdrfiz p�S( b7;[% Qdr2k/r -m SY*% o3 rg9v
/gY/ Yk/g924g /gd ,d–dmrd ld/g9,r ]Ym 4dmd’Ykkx ’d,2]d /’Ymr–d’Y*-k-/x: 2r-m4
/gd Yk-4md, l9,dk r/-kk ’dr2k/r -m Y r-4m-ffi]Ym/ -l1’9udldm/ -m /’Ymr–d’Y*-k-/x
]9l1Y’d, /9 /gd 9’-4-mYk r92’]d l9,dk%

Cpfi Dw1d.-ldm6r nm �,,-6-nmYk CY6Yrd6r

DuYk2Y/-9mr -m Rd]% fl –9]2rdr 9m /gd HlY4dMd/ ,Y/Yrd/% Gd’d: vd r211kdldm/
92’ ’dr2k/r v-/g dw1d’-ldm/r 9m R/Ym–9’, BY’r btz[ Ym, E99,ozo bt[% Nm R/Ymh
–9’, BY’r: RVHM -r Yk-4md, 2r-m4 Qdrfiz% Nm E99,ozo: Qdrfiz -r Yk-4md, 2r-m4
B9muMdW/hA% Qdr2k/r -m SY*% ot rg9v /gY/ /gd -l1’9ud, /’Ymr–d’Y*-k-/x Y]g-dud,
/g’924g l9,dk Yk-4mldm/ -r Ykr9 du-,dm/ 9m 9/gd’ ,Y/Yrd/r%



37 �) LZ d/ Zk)

RVakd o5c Hl1q9u-m4 /qVmr8dqVa-k-/x u-V dlad::-m4 r1Vbd Vk-4mldm/pVd –9b2r
9m U-ShA6o7 Zr /gd r92’bd l9,dk Zm, U-ShS6o7 Zr /gd v-/mdrr l9,dk)
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