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Jdxvnqcr9 Gd‘s Dwbg‘mfdq+ S‘j‘fh,Rtfdmn Lncdkhmf+ O‘q‘ldsdq Drshl‘shnm+ E‘tks Cdsdbshnm
‘mc Ch‘fmnrhr+ A‘mj ne Nardqudqr

0- HMSPNCTBSHNM

Athkchmf dmdqfx l‘m‘fdldms hr hlonqs‘ms hm sgd dΨnqs sn
qdctbd sgd nudq‘kk dmdqfx ennsoqhms ne ‘ bntmsqx- E‘tksr hm
sgd athkchmf GU=B ’Gd‘shmf+ Udmshk‘shnm ‘mc =hq Bnm,
chshnmhmf( rxrsdlr b‘m kd‘c sn rhfmhffb‘ms dΨdbs nm sgd
dmdqfx bnmrtldc ‘r vdkk ‘r sgd nbbto‘ms bnlenqs- =GTr
‘qd qdronmrhakd enq sgd sq‘mredq ne gd‘shmf nq bnnkhmf oqn,
ctbdc ‘s sgd rntqbd sn sgd qnnlr ‘mc ynmdr sg‘s qdpthqd
bnmchshnmhmf- = mtladq ne bnlonmdmsr hm sgd athkchmf
dmdqfx rxrsdl b‘m ad lncdkdc sgqntfg sgd dmdqfx a‘k‘mbd
dpt‘shnmr rhlhk‘q sn sg‘s ne gd‘s dwbg‘mfdq- Enq dw‘lokd+
sgd qdstqm ‘hq gd‘s qdbnudqx nq dudm sgd nbbto‘ms ‘qd‘
sdlodq‘stqd bg‘mfd bntkc ad lncdkdc trhmf ‘ rhlhk‘q
‘ooqn‘bg-

ChΨdqdms oqnbdrr ‘mc dptholdms e‘tksr ’hmbktchmf ‘bst‘,
snqr+ rdmrnqr( ‘qd qdronmrhakd enq qdctbshnm hm sgd dflbhdmbx
ne sgd =GT- Bk‘rrhb‘k e‘tksr ‘qd gd‘s dwbg‘mfdq entkhmf+
gns v‘sdq rtookx u‘kud rstbj+ rtookx e‘m e‘tks+ sn m‘ld
‘ edv- = l‘inqhsx ne sgd vnqjr hm sgd e‘tks cdsdbshnm
‘mc ch‘fmnrhr ’ECC( hm GU=B rxrsdlr enbtrdr nm sgd
trd ne lncdkr kd‘qmdc eqnl sgd ld‘rtqdldms c‘s‘ ’Rdd
J‘sho‘ltk‘ ‘mc Aq‘lakdx ’1//4( ‘mc qdedqdmbdr sgdqdne(-
Nmd ne sgd l‘hm qd‘rnmr enq sghr hr sgd ahkhmd‘q m‘stqd ne sgd
cxm‘lhbr- Sghr l‘jdr sgd nudq‘kk =GT lncdk bnlokdw ‘mc

. Pgd unpj uˆr rtoonpsdc aw EF6 opnidbs =mdpew hm Phkd �=hP(
tmcdp sgd epˆms mn, 5.7870

chflbtks sn cdudkno lncdk a‘rdc nardqudqr vhsg ft‘q‘msddc
dqqnq antmcr-

S‘j‘fh,Rtfdmn ’S,R( ldsgnc a‘rdc lncdkhmf nΨdqr ‘m
‘ksdqm‘shud sn sgd mnmkhmd‘q qdoqdrdms‘shnm- Enq rxrsdlr
vhsg jmnvm chΨdqdmsh‘k dpt‘shnmr+ sgd rdbsnq mnmkhmd‘qhsx
‘ooqn‘bg ’Ngs‘jd ds ‘k- ’1//2(( a‘rdc S,R ldsgnc ‘kknvr
enq ‘m dw‘bs qdoqdrdms‘shnm ne sgd mnmkhmd‘q bg‘q‘bsdqhrshbr+
vgdm sgdx ‘qd antmcdc- Fhudm sg‘s ogxrhb‘k rxrsdlr g‘ud
m‘stq‘k antmcr+ sghr hr ‘m ‘ssq‘bshud ‘ooqn‘bg sn lncdk
sgdrd rxrsdlr-

Hm Cdkqns ds ‘k- ’1/01(+ ‘ S,R nardqudq v‘r cdrhfmdc bnm,
rhcdqhmf tmjmnvm hmotsr ne onkxmnlh‘k sxod- Sgd ‘tsgnqr
hmsqnctbd o‘q‘ldsdqr sg‘s ‘qd ‘ etmbshnm ne sgd gd‘s
sq‘mredq bndflbhdms ‘mc drshl‘sd sgd u‘qh‘shnm hm sgdrd
o‘q‘ldsdqr ‘qntmc sgd mnlhm‘k u‘ktd- Gnvdudq+ sgdqd hr
‘m hmgdqdms ‘rrtloshnm sg‘s ansg sgd gns ‘mc bnkc fithcr
g‘ud sn ad sgd r‘ld nq ‘klnrs r‘ld bg‘q‘bsdqhrshbr- Sghr
hr sxohb‘kkx mns sgd b‘rd hm GU=B rxrsdlr- Hm Cdklnssd
ds ‘k- ’1/02(+ ‘ onkxmnlh‘k etyyx nardqudq hr oqnonrdc
enq sgd tmbdqs‘hm b‘rd- Sgd lncdk hmbktcdr ‘ o‘q‘ldsdq
sg‘s b‘m hmchb‘sd entkhmf+ ‘r ‘ rs‘sd ne sgd rxrsdl vhsgnts
cxm‘lhbr- Sghr ‘rrtloshnm vnqjr vdkk hm b‘rd ne bnmrs‘ms
nq rknvkx shld,u‘qxhmf m‘stqd ne o‘q‘ldsdq+ khjd entkhmf-
Gnvdudq rtbg ft‘q‘msddr ‘qd mns ‘ookhb‘akd hm sgd ‘ookh,
b‘shnmr bnmrhcdqdc hm sghr o‘odq- Sghr lnshu‘sdc sgd trd
ne o‘q‘ldsdq drshl‘shnm ldsgncr vghbg ‘qd mns qdrsqhbsdc
ax sghr bnmrsq‘hms-

∗ AP@M TLP 4.27) AMPR) EqWmbd
∗∗ AP@M TLP 4.27) Tmhudqrhsd̀ cd KnqqWhmd) UWmcndtuqd,kd̀r,MWmbx)

Adcdw) EqWmbd
&d,lWhk9 jqhrgmWm-rqhmhuWrWqdmfWm:tmhu,knqqWhmd-eq)

inrd-qWfns:tmhu,knqqWhmd-eq) chchdq-lWpthm:tmhu,knqqWhmd-eq)
bgqhrsnogd-Wtaqtm:tmhu,knqqWhmd-eq(

:arsqSbs´ =hq G‘mckhmf Tmhsr ’=GT( ‘qd qdronmrhakd enq dflbhdmskx sq‘mredqqhmf sgd dmdqfx
oqnctbdc enq gd‘shmf nq bnnkhmf sn sgd nbbto‘ms ‘qd‘ hm sgd athkchmf- Sghr dmdqfx sq‘mredq
cxm‘lhbr hr lncdkdc ‘r ‘ ahkhmd‘q rxrsdl- Rtbg ‘ rsqtbstqd onrdr oqnakdlr sn cdudkno nardqudqr
dhsgdq vhsg ‘rxlosnshb‘kkx u‘mhrghmf dqqnq nq vhsg ft‘q‘msddc dqqnq antmcr- S‘j‘fh,Rtfdmn
a‘rdc onkxsnohb lncdkr ‘kknv lncdkhmf ne rtbg mnmkhmd‘q rxrsdlr ‘r vdkk ‘r sn dwsdmc sgd qdrtksr
eqnl khmd‘q rxrsdl sgdnqx- O‘q‘ldsdq drshl‘shnm ne rtbg lncdkr vhsg ft‘q‘msddc dqqnq antmcr
hr oqdrdmsdc hm Adyy‘ntbg‘ ds ‘k- ’1/02(- Sgd oqdrdms vnqj ‘ookhdr sghr mnmkhmd‘q o‘q‘ldsdq
drshl‘shnm sdbgmhptd nm sgd dmdqfx a‘k‘mbd lncdk ne ‘ gd‘s dwbg‘mfdq+ sgd jdx bnlonmdms hm
‘m =GT- Sgqdd o‘q‘ldsdq drshl‘shnm rbdm‘qhnr ‘qd oqnonrdc ‘mc dwsdmrhnm sn sgd sgdnqdshb‘k
qdrtksr hm sgd qdedqdmbd eqnl ‘m hlokdldms‘shnm onhms ne uhdv ‘qd fhudm- Rhltk‘shnm qdrtksr ‘qd
oqnuhcdc sn rgnv sgd ed‘rhahkhsx ne sgd ‘ooqn‘bg-

JqhrgiSi RqhihuSrSqdieSi ∗,∗∗ Dnr�d MSens ∗,∗∗

Chchdq KSpthi ∗,∗∗ Agqhrsnogd :taqti ∗,∗∗

SUiUeg�Ptedmn lnbdk aUrdb HnmkgmdUo
NUoUldsdo ArsglUsgnm gm -go EUmbkgme

Tmgsr �



Krishnan Srinivasarengan et al. / IFAC-PapersOnLine 49-5 (2016) 188–193 189

Sgd o‘odq hr nqf‘mhydc ‘r enkknvr9 Rdb- 1 oqnonrdr sgd
o‘q‘ldsdq drshl‘shnm rbdm‘qhnr sn ad bnmrhcdqdc ‘mc cd,
qhudr sgd S,R lncdk rxrsdl l‘sqhbdr enq d‘bg rbdm‘qhn-
Sgd o‘q‘ldsdq drshl‘shnm qdrtksr eqnl Adyy‘ntbg‘ ds ‘k-
’1/02( ‘qd rtll‘qhydc hm Rdb- 2 ‘mc hsr btrsnlhy‘shnmr ‘mc
dwsdmrhnmr enq sgd oqnakdlr rbdm‘qhnr ‘qd chrbtrrdc- Sgd
Rdb- 3 hkktrsq‘sdr sgd qdrtksr ‘mc chrbtrrdr sgd hmedqdmbdr-
Sgd bnmbktchmf qdl‘qjr ‘mc etstqd vnqjr ‘qd rtll‘qhydc
hm Rdb- 4-

1- RWRSDL LNCDKHMF

Sgd gd‘s dwbg‘mfdq lncdk eqnl sgd dmdqfx a‘k‘mbd
‘c‘osdc eqnl Cdkqns ds ‘k- ’1/01( hr fhudm ax sgd mnmkhmd‘q
chΨdqdmsh‘k dpt‘shnmr9

aRTn’s(

as
:

pT’s(

LT
’RTa’s(� RTn’s(( )

T,’s(

1BoTLT
∆R ’s( ’0(

aRun’s(

as
:

pu’s(

Lu
’Rua’s(� Run’s((�

T,’s(

1BouLu
∆R ’s( ’1(

vgdqd+
RTn. RTa 9 Ntsots.hmots ‘hq sdlodq‘stqd ’J(
Run. Rua 9 Ntsots.hmots v‘sdq sdlodq‘stqd ’J(
pT. pu 9 =hq ‘mc v‘sdq l‘rr finv q‘sdr ’f.r(

BoT. Bou 9 Rodbhffb gd‘s b‘o‘bhshdr ’I.f-J(
T, 9 Nudq‘kk gd‘s sq‘mredq bndflbhdms ’I.J(

Sgd enkknvhmf ‘qd ‘rrtldc enq sgd lncdk9

• Sgd l‘rr finv q‘sdr ne ‘hq ‘mc v‘sdq cn mn tmcdqfn
‘mx bg‘mfd hmrhcd sgd gd‘s dwbg‘mfdq-

• Sgd sdlodq‘stqd u‘qh‘shnm hr bnmrhcdqdc hm ‘ ktlodc
enql ‘s sgd dmc ne sgd gd‘s dwbg‘mfdq-

• Sgdqd hr mn gd‘s knrr hm sgd sq‘mredq sgqntfg sgd lds‘k
bnmctbsnq-

• Enq sgd e‘bsnq∆R + ‘r chrbtrrdc hm Cdkqns ds ‘k- ’1/01(+
sghr o‘odq ‘cnosr sgd u‘ktd ‘r Run ) Rua � RTn � RTa-
Sghr e‘bsnq hr bnmrhcdqdc ‘ adssdq ‘ooqnwhl‘shnm enq
∆R nudq nsgdqr-

• T,’s(+ sgd gd‘s sq‘mredq bndflbhdms hr ‘ shld u‘qxhmf
e‘bsnq- Gnvdudq+ hs bg‘mfdr udqx rknvkx ’nudq vddjr(
‘mc gdmbd bntkc ad bnmrhcdqdc bnmrs‘ms enq oqnakdlr
vgdqd shld ctq‘shnm hr rl‘kk-

Ax l‘jhmf sgd enkknvhmf cdffmhshnmr enq sgd rs‘sdr ‘mc hm,
otsr ne sgd rxrsdl9 v0’s( � RTn’s(. v1’s( � Run’s(. a’s( �
RTa’s(. t0’s( � Rua’s(. ‘mc cdffmhmf sgd bnmrs‘msr ‘r

�0 � 0
Ca

. �1T � 0
1BnaCa

. �1u � 0
1BnuCu

+ sgd lncdk

bntkc ad qdoqdrdmsdc ‘r+

v̂0’s( : �0pT’s(’a’s(� v0’s((

) �1TT,’s(’v1’s( ) t0’s(� v0’s(� a’s(( ’2(

v̂1’s( : �2pu’s(’t0’s(� v1’s((

� �1TT,’s(’v1’s( ) t0’s(� v0’s(� a’s(( ’3(

Sghr b‘m etqsgdq ad qdoqdrdmsdc hm ‘ l‘sqhw enql ‘r+

v̂’s( : >’v. t(v’s( )A’v. t(t’s( ’4(

vgdqd+

>’v. t( :

[
��0pT’s(� �1TT,’s( �1TT,’s(

�1uT,’s( ��2pu’s(� �1uT,’s(

]

A’v. t( :

[
�0pT’s(� �1TT,’s( �1TT,’s(

�1uT,’s( �2pu’s(� �1uT,’s(

]

Sgd hmots ‘hq sdlodq‘stqd hr bnmrhcdqdc ‘r ‘ ld‘rtqdc
chrstqa‘mbd rhmbd sgd dwsdqm‘k vd‘sgdq hr mns bnmsqnkkdc+
ats ld‘rtqdc-

1-0 SWjWfh,Rtfdmn Lncdkr

= S‘j‘fh,Rtfdmn lncdk hr ‘ onkxsnohb lncdk qdoqdrdmsdc
ax ’S‘m‘j‘ ‘mc V‘mf ’1//3((+

v̂’s( :

1n∑

a50

µa’y’s((’>av’s( )Aat’s((

x’s( :

1n∑

a50

µa’y’s((’Bav’s( )Cat’s(( ’5(

vgdqd y’s( qdedqr sn sgd o oqdlhrd u‘qh‘akd’r(+ vghbg b‘m ad
‘ etmbshnm ne rs‘sdr ‘mc.nq hmotsr+ u‘qxhmf nudq ‘ bdqs‘hm
jmnvm rdbsnq ‘mc kd‘cr sn 1o rtalncdkr- Sgd vdhfgshmf
etmbshnmr ’µar( ‘arnqa sgd mnmkhmd‘qhsx hm sgd lncdk ‘mc
sgdx ‘krn r‘shrex sgd bnmudw rtl oqnodqsx+
p∑

a50

µa’y’s(( : 0 ‘mc / • µa’y’s(( • 0. ∀s. ∀g ∈ B0. 1. ...q{

Sgd rdbsnq mnmkhmd‘qhsx ‘ooqn‘bg ‘kknvr sn cdffmd sgd
vdhfgshmf etmbshnmr rtbg sg‘s sgd qdrtks‘ms S,R lncdk
dw‘bskx qdoqdrdmsr sgd nqhfhm‘k mnmkhmd‘q adg‘uhntq vhsghm
sgd rdbsnq- Enq ‘ fhudm oqdlhrd u‘qh‘akd y0+ dmbknrdc vhsghm
sgd rdbsnq ne Yy00 . y

1
0 [+ sgd ldladqrgho etmbshnmr ‘qd fhudm

ax+

–µ0
0’y( :

y’s(� y00
y10 � y00

. ‘mc –µ1
0’y( :

y10 � y’s(

y10 � y00
’6(

Sgd vdhfgshmf etmbshnmr µa’y( ‘qd sgdm nas‘hmdc ax mnq,
l‘khyhmf sgd oqnctbsr ne sgd ldladqrgho etmbshnmr ne hm,
chuhct‘k oqdlhrd u‘qh‘akdr- Enq hmrs‘mbd+ enq ‘ rxrsdl vhsg

svn oqdlhrd u‘qh‘akdr+ µ0 :
µ̇��µ̇

�
1∑

ai
µ̇a
�µ̇

i
1

. ....+ µ3 :
µ̇1�µ̇

1
1∑

ai
µ̇a
�µ̇

i
1

-

=mx mnmkhmd‘q rxrsdl bntkc ad vqhssdm hm ‘ l‘sqhw enql
rhlhk‘q sn sg‘s hm ’4(- Sgd oqdlhrd u‘qh‘akdr gdmbd bgnrdm
vntkc qdok‘bd sgd bnqqdronmchmf etmbshnmr ne v ‘mc t hm
sgd l‘sqhbdr- Ax qdok‘bhmf sgdrd oqdlhrd u‘qh‘akdr vhsg
sgdhq ‘ooqnoqh‘sd rdbsnq dwsqdltl u‘ktdr+ sgd l‘sqhbdr
>a. Aa. Ba. Ca hm ’5( ‘qd nas‘hmdc-

1-1 S,R Lncdkr enq NWqWldsdq DrshlWshnm

Sgd hcd‘ ne qdoqdrdmshmf S,R lncdkr cdodmcdms nm shld
u‘qxhmf o‘q‘ldsdqr hr fhudm hm Adyy‘ntbg‘ ds ‘k- ’1/02(-
Enq ‘ S,R rxrsdl ne sgd sxod hm ’5(+ bnmrhcdq sgd rxrsdl
l‘sqhbdr sn ad shld u‘qxhmf >a’s(. Aa’s( cdodmchmf tonm
m� shld u‘qxhmf o‘q‘ldsdqr- Bnmrhcdqhmf bnmrs‘ms ntsots
dpt‘shnm ats ‘Ψdbsdc ax ‘ ld‘rtqdldms mnhrd µ’s(+ sghr
rxrsdl hr qdvqhssdm ax sgd ‘tsgnqr ‘r+

v̂’s( :

1n∑

a50

1j�∑

i50

µx
a ’y’s((µ

�
i ’θ’s((’>aiv’s( )Aait’s((

x’s( : Bv’s( ) µ’s( ’7(

vhsg+

>ai : >̆a )

k�∑

i50

θji >̆i

Aai : Ăa )

k�∑

i50

θji Ăi ’8(

vgdqd θi ∈ Yθ0i . θ
1
i [ ‘mc sgd vdhfgshmf etmbshnmr µ�

i ‘qd trhmf
sgdrd antmcr ‘r fhudm hm ’6(- Enq lnqd cds‘hkr qdf‘qchmf
sgd lncdk+ qdedq sn Adyy‘ntbg‘ ds ‘k- ’1/02(-
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1-2 S,R Lncdkr enq FdWs DwbgWmfdq

Sn qdoqdrdms sgd gd‘s dwbg‘mfdq lncdk+ sgd oqdlhrd
u‘qh‘akdr bnmrhcdqdc ‘qd sgd l‘rr finv q‘sdr y’s( :
YpT’s( pu’s([ ‘mc vntkc qdok‘bd sgd l‘rr finv q‘sdr hm sgd
l‘sqhbdr hm ’4(- Sgtr sgd shld u‘qxhmf rxrsdl l‘sqhbdr ‘qd
fhudm ax+

>a’s( :

[
��0y

a
0 � �1TT,’s( �1TT,’s(
�1uT,’s( ��2y

a
1 � �1uT,’s(

]

Aa’s( :

[
�0y

a
0 � �1TT,’s( �1TT,’s(
�1uT,’s( �2y

a
1 � �1uT,’s(

]

B : Y0 /[

C : / ’0/(

enq g : 0. 1. 2. 3- Sgd rtodqrbqhos g nm sgd oqdlhrd u‘qh,
‘akd qdedqr sn sgd bnqqdronmchmf l‘whltl nq lhmhltl
u‘ktd ne sgd oqdlhrd u‘qh‘akd ne sgd gsg rtalncdk- =r hr
duhcdms+ sgd lncdk ‘rrtldr sgd sdlodq‘stqd ne ntsots ‘hq
‘r ld‘rtqdc- Fhudm sghr rxrsdl lncdk+ sgqdd o‘q‘ldsdq
drshl‘shnm oqnakdl rbdm‘qhnr hm sgd =GT ‘qd cdrbqhadc
‘mc sgd bnqqdronmchmf rxrsdl l‘sqhbdr ‘qd fhudm adknv-
Sgd rtarbqhos i enq l‘sqhbdr >̆ ‘mc Ă hm ’8( ‘qd nlhssdc
‘r m� : 0 hm ‘kk sgqdd b‘rdr-

FdWs SqWmredq Andflbhdms DrshlWshnm Sgd gd‘s dw,
bg‘mfdq rtqe‘bdr rtΨdq cdonrhshnm ne tmv‘msdc l‘sdqh‘kr
nudq shld- Sghr ogdmnldmnm+ jmnvm ‘r entkhmf+ kd‘cr sn
qdctbshnm ne dΨdbshudmdrr ne sgd gd‘s dwbg‘mfdq- Ctd sn
sghr cdonrhshnm+ sgd gd‘s sq‘mredq bndflbhdms T,’s( bg‘mfdr
nudq ‘ knmf odqhnc ne shld- Sghr b‘m ad ‘m‘kxydc ax
bnmrsqtbshmf ‘ o‘q‘ldsdq drshl‘snq enq θ’s( � T,’s(- Vhsg

sgd oqdlhrd u‘qh‘akdr ‘r y0’s( � pT’s( ‘mc y1’s( � pu’s(+
sgd rxrsdl l‘sqhbdr hm ’7( ‘mc ’8( enq sghr oqnakdl b‘m ad
fhudm ax+

>̆a :

[
��0y

a
0 /

/ ��2y
a
1

]
>̆ :
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��1T �1T

�1u ��1u

]

Ăa :
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�0y
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1

]
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��1T �1T
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]
’00(

vhsg g : 0. 1. 2. 3-

VWsdq LWrr Eknv PWsd DrshlWshnm Sgd l‘rr finv q‘sd ne
sgd v‘sdq hr nmd ne sgd bnmsqnk hmotsr trdc hm sgd hmctrsqx
sn qdftk‘sd ‘mc l‘hms‘hm sgd ntsots ‘hq sdlodq‘stqd ne
sgd gd‘s dwbg‘mfdq- Sgd v‘sdq l‘rr finv q‘sd bntkc ad
‘Ψdbsdc ax ‘ mtladq ne qd‘rnmr9 ‘ rstbj nq l‘ketmbshnmhmf
u‘kud+ ‘ l‘ketmbshnmhmf otlo+ dsb- Rhmbd sgd shld rb‘kd
nudq vghbg sghr nbbtqr hr bnmrhcdq‘akx rl‘kk+ sgd gd‘s
sq‘mredq bndflbhdms hr bnmrhcdqdc bnmrs‘ms9 �1ur � �1uT,

‘mc �1Tr � �1TT,- Vhsg y’s( � pT’s( ‘mc θ’s( � pu’s(+
sgd rxrsdl l‘sqhbdr enq sgd o‘q‘ldsdq drshl‘shnm adbnld+

>̆a :
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��0y

a � �1Tr �1Tr

�1ur ��1ur

]
>̆ :
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]
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�0y
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Ă :
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/ /
/ �2

]
’01(

vhsg g : 0. 1-

@hq LWrr Eknv PWsd DrshlWshnm Sgd l‘rr finv q‘sd ne
‘hq hr l‘hms‘hmdc ax sgd e‘m roddc ‘r vdkk ‘r sgd oqdrrtqd
a‘k‘mbd hm sgd ‘hq mdsvnqj- =m drshl‘shnm ne sgd ‘hq l‘rr
finv q‘sd ‘r ‘ o‘q‘ldsdq b‘m onsdmsh‘kkx onhms nts sn
l‘ketmbshnmhmf ne sgd e‘m nq oqnakdlr hm sgd ctbs- Vhsg

y’s( � pu’s( ‘mc θ’s( � pT’s(+ sgd rxrsdl l‘sqhbdr enq sgd
o‘q‘ldsdq drshl‘shnm adbnld+

>̆a :

[
��1Tr �1Tr

�1ur ��2y
a � �1ur

]
>̆ :

[
��0 /
/ /

]

Ăa :

[
��1Tr �1Tr

�1ur �2y
a � �1ur

]
Ă :

[
�0 /
/ /

]
’02(

vhsg g : 0. 1-

2- MNMKHMD=P O=P=LDSDP DRSHL=SHNM ENP
S,R LNCDKR

Sghr rdbshnm rtll‘qhydr sgd qdrtksr hm Adyy‘ntbg‘ ds ‘k-
’1/02( aqhdfix+ ‘mc sgdm chrbtrrdr sgd btrsnlhy‘shnm ne sgd
qdrtksr enq sgd ‘ookhb‘shnm rbdm‘qhnr- Cds‘hkdc cdqhu‘shnm
ne sgd qdrtksr rgntkc ad qdedqqdc sn hm sgd nqhfhm‘k o‘odq-
Enq ‘ rxrsdl cdffmdc ax ’7(,’8(+ sgd ‘tsgnqr hm sgd nqhfhm‘k
qdedqdmbd oqnonrd ‘m nardqudq vhsg ‘ ffqrs nqcdq rsqtbstqd
enq sgd o‘q‘ldsdq drshl‘shnm+ fhudm ax+

]̂v’s( :

1n∑

a50

1j�∑

i50

µx
a ’y(µ

�
i ’
]θ(Y>ai ]v)Aait) Kai’x’s(� ]x’s(([

]̂θ’s( :

1n∑

a50

1j�∑

i50

µx
a ’y(µ

�
i ’
]θ(YJai’x’s(� ]x’s((� ηai ]θ’s([

]x’s( : B]v’s( ’03(

vgdqd Kai + Jai ‘mc ηai g‘ud sn ad ‘citrsdc hm nqcdq sn
nas‘hm ‘ fnnc drshl‘sd- Sgd oqdlhrd u‘qh‘akdr ‘qd ‘rrtldc
sn ad jmnvm hm sghr vnqj+ vghbg hr mns sgd b‘rd hm sgd
nqhfhm‘k qdedqdmbd- Sghr gnvdudq+ cndr mns bg‘mfd sgd rsdor

sn cdqhud sgd qdrtksr- Fhudm sgd oqdrdmbd ne µ�
i ’
]θ( hm sgd

nardqudq lncdk+ sgd bnlo‘qhrnm ne sgd rxrsdl ’7( ‘mc
sgd nardqudq ’03( hr chflbtks- Sgd ‘tsgnqr hm sgd nqhfhm‘k
vnqj ‘unhc sghr ax qdoqdrdmshmf sgd nqhfhm‘k rxrsdl hm ‘m
tmbdqs‘hm,khjd enql ‘r+

v̂’s( :

1n∑

a50

1j�∑

i50

µx
a ’y(µ

�
i ’
]θ(Y’>ai )∆>’s((v’s(

) ’Aai )∆A’s((t’s([

x’s( : Bv’s( )Fµ’s( ’04(

vgdqd ∆>’s( ‘mc ∆A’s( ‘qd antmcdc shld u‘qxhmf e‘bsnqr
‘mc ‘ etmbshnm ne sgd chΨdqdmbdr adsvddm sgd vdhfgshmf

etmbshnmr ’µ�
i ’θ( � µ�

i ’
]θ((- Sghr qdoqdrdms‘shnm gdkor sn

nas‘hm sgd nardqudq dqqnq cxm‘lhbr ne sgd enql9

d̂T’s( :

1n∑

a50

1j�∑

i50

µx
a ’y(µ

�
i ’
]θ(YΦaidT’s( )Ψai’s(–t’s([ ’05(

vgdqd dT’s( � Ydw’s( d�’s([
M bnlahmdr sgd dqqnq cxm‘l,

hbr ne ansg sgd rs‘sdr ‘mc sgd o‘q‘ldsdq+ vhsg –t ��
v’s( θ’s( θ̂’s( t’s( µ’s(

[M
- Sgd oqnakdl rnkudc gdqd hr sn

cdsdqlhmd sgd nardqudq o‘q‘ldsdqr rtbg sg‘s sgd dqqnq
hr lhmhlhydc vhsg ft‘q‘msddc antmcr- Sgd shld u‘qxhmf
sdqlr ne Ψai’s( ‘qd antmcdc ax vdkk jmnvm l‘sqhw hm,
dpt‘khsx qdrtksr ‘mc dm‘akdr ‘ookxhmf sgd Antmcdc Pd‘k
Kdll‘ nm sgd dΨdbshud dqqnq cxm‘lhbr- Sgd qdrtksr ‘qd
rtll‘qhydc hm Sgdnqdl 0 ‘mc vhsg sgd jdx KLH bnmchshnm
ne ’2/( hm Adyy‘ntbg‘ ds ‘k- ’1/02(-

AtrsnlhyWshnmr Sn ‘ookx sgd o‘q‘ldsdq drshl‘shnm qd,
rtksr sn sgd =GT ‘ookhb‘shnm oqnakdlr+ ‘ mtladq ne btr,
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snlhy‘shnmr vdqd ‘ookhdc- Sgdhq lnshu‘shnmr ‘mc cds‘hkr
‘qd rtll‘qhydc ‘r enkknvr9

• K1 f‘hm9 Sgd ‘tsgnqr hm sgd qdedqdmbd trdc sgd Kx‘,
otmnu etmbshnm U ’dT’s(( : dT’s(

MMdT’s( enq sgd rs‘,
ahkhsx ‘m‘kxrhr ‘mc sgd dloknxdc enkknvhmf hmdpt‘khsx
sn nas‘hm ‘ antmcdc qdronmrd eqnl –t’s( sn dT’s(9

Û ’s( ) dMT ’s(MdT’s(� –tM ’s(�1–t’s( , / ’06(

Gdqd+ �1 hr ‘ aknbj ch‘fnm‘k l‘sqhw+ d‘bg aknbj
cdffmhmf sgd rdmrhshuhsx ne sgd dqqnq cxm‘lhbr sn
sgd o‘qshbtk‘q bnlonmdms ne –t- Sghr kd‘cr sn ‘m
noshlhy‘shnm oqnakdl sn bnlotsd β vghbg antmcr

‘kk sgd aknbjr hm �1 rtbg sg‘s �
�j(
1 , βH ’gdqd ’j(

bnqqdronmcr sn sgd aknbj hm �1 bnqqdronmchmf sn jsg
dmsqx hm –t(- He ‘kk sgd bnlonmdmsr ne –t ‘qd mns hm sgd
r‘ld ‘lokhstcd rb‘kd+ sghr rsdo l‘x mns ‘bghdud hsr

otqonrd- = vdhfgsdc lhmhlhy‘shnm bnmrhcdqhmf �
�j(
1 ,

γjβH vhsg γj ‘citrshmf enq sgd ‘lokhstcd rb‘kd+ hr
nmd noshnm- Sghr bntkc ‘krn ad qdok‘bdc vhsg rhlokx
bgnnrhmf rnld nq ‘kk sgd K1 f‘hmr-

• O‘q‘ldsdq drshl‘shnm nardqudq f‘hmr9 Sgd o‘q‘ldsdq
drshl‘shnm nardqudq rsqtbstqd hm ’03( bntkc ad uhdvdc
rhlokhrshb‘kkx ‘r9

]̂θ’s( : �ηθ’s( )J’x’s(� ]x’s(( ’07(

Hs hr bkd‘q sg‘s sgd q‘shn ne sgd f‘hmr+ J<η+ mddcr sn
ad k‘qfd dmntfg enq sgd drshl‘sd mns sn u‘mhrg sn ydqn
ctd sn sgd hmfitdmbd ne η- Gdmbd ‘m dwsq‘ bnmchshnm
hr ‘ccdc rtbg sg‘s J<η / ρ- Sgd bgnhbd ne ρ vntkc
cdodmc nm sgd ‘lokhstcd q‘mfd ne sgd o‘q‘ldsdq sn
ad drshl‘sdc ‘mc sg‘s ne sgd ld‘rtqdldms-

• KLH tmjmnvmr9 Sgd mtladq ne tmjmnvm u‘qh‘akdr hm
sgd KLHr hr rhfmhffb‘ms- Sgd enkknvhmf o‘q‘ldsdqr ‘qd
ffwdc sn rb‘k‘q u‘ktdr ’nq bnmrs‘ms jmnvm l‘sqhbdr( sn
qdctbd sgd mtladq ne u‘qh‘akdr9

· Sgd hmsdfq‘k f‘hm ’ηai( ‘qd bgnrdm ‘mc ffwdc sn ‘
rb‘k‘q u‘ktd η) ’nq η)Hk� enq sgd fdmdq‘k b‘rd(-

· Sgd K1,f‘hm u‘ktdr ‘qd ‘krn bgnrdm l‘mt‘kkx
a‘rdc nm sgd hmots bnlonmdms-

• Ld‘rtqdldms mnhrd9 Sgd ‘tsgnqr hm sgd nqhfhm‘k qde,
dqdmbd cn mns bnmrhcdq ld‘rtqdldms mnhrd enq sgd
cdqhu‘shnm- Hm sghr vnqj+ sgd qdrtksr ‘qd dwsdmcdc sn
hmbktcd ld‘rtqdldms mnhrd ‘mc sgd cdqhu‘shnm rsdor
enkknvr sg‘s hm sgd nqhfhm‘k vnqj-

S‘jhmf hmsn ‘bbntms sgd ‘anud ‘rodbsr+ sgd Sgdnqdl 0 hm
Adyy‘ntbg‘ ds ‘k- ’1/02( bntkc ad qdvqhssdm ‘r9

Sgdnqdl 0- Sgdqd dwhrsr ‘ qnatrs rs‘sd ‘mc o‘q‘ldsdq
nardqudq ’03( enq sgd S‘j‘fh,Rtfdmn shld u‘qxhmf o‘,
q‘ldsdq rxrsdl ’7(,’8( vhsg ‘ antmcdc f‘hm ne γ :
Yγw γ� γ =� γr γµ [

M eqnl –t’s( sn dT’s(+ he sgdqd dwhrsr

M) : MM
) / /+ M0 : MM

0 / /+ λ0+ λ1 / /+ Eai + Pai rtbg sg‘s
’enq g : 0... q ‘mc i : 0... m�(+ sgd KLH ’08( hr r‘shrffdc

]



R00 R01 / / / / �PaiHµ M)A M)A
· R11 / η)M0 M0 / �EaiHµ / /
· · R22 / / / / / /
· · · �γ�Hk� / / / / /
· · · · �γ =�Hk� / / / /
· · · · · R44 / / /
· · · · · · �γµHµ / /
· · · · · · · �λ0H /
· · · · · · · · �λ1H





, /

Eai / M0ρη)Hk� ’08(

vgdqd+ R00 : M)>ai ) >M
aiM) � PaiB � BMPM

ai ) Hkw
+

R01 : �BMEM
ai + R11 : �1η)M0 ) 0+ R22 : �γwHkw

)

λ0D
M
,D, ‘mc R44 : �γrHkp

) λ1D
M
ADA - Sgd dmsqx ˙·&

qdedqr sn sgd sq‘mronrd ne sgd bnqqdronmchmf dkdldms ctd
sn sgd rxlldsqhb m‘stqd- Sgd l‘sqhbdr A ‘mc A ‘qd fhudm
ax+

A � Y>00 ... >1n1j� [

A � YA00 ... A1n1j� [

Sgd nardqudq f‘hmr ‘qd fhudm ax9

ηai : η). Kai : M�0
) Pai ‘mc Jai : M�0

0 Eai ’1/(

enq g : 0. 1. 2. 3 ‘mc i : 0. 1-

Sgd oqnne enq sghr sgdnqdl enkknvr sg‘s hm sgd nqhfhm‘k
qdedqdmbd-

3- RHLTK=SHNM PDRTKSR =MC CHRBTRRHNM

Hm sghr rdbshnm+ sgd chrbtrrhnm nm sgd rhltk‘shnm ‘ooqn‘bg+
sgd qdrtksr nas‘hmdc ‘mc sgd hmedqdmbdr ‘qd fhudm- = sxohb‘k
rds ne hmotsr ‘mc oqdlhrd u‘qh‘akdr ‘qd rgnvm hm Ehf- 0-

Ehf- 0- Sxohb‘k hmotsr ‘mc oqdlhrd u‘qh‘akdr

=kk sgd rhltk‘shnmr vdqd qtm nudq ‘ 0/ gntq odqhnc vhsg ‘
r‘lokhmf hmsdqu‘k ne 0 lhmtsd- Hs hr sn ad mnsdc sg‘s nudq ‘
0/ gntq odqhnc+ sgdqd vntkc ad mn mnshbd‘akd bg‘mfd hm sgd
gd‘s sq‘mredq bndflbhdms T,’s(- Gnvdudq+ enq hkktrsq‘shnm
otqonrdr hs g‘r addm rgnvm sn u‘qx nudq sghr rgnqs shld
odqhnc- Sgd qdrtksr ‘qd dwodbsdc sn gnkc vhsg ‘ooqnoqh‘sd
shld rb‘khmf- =kk Rhltk‘shnmr vdqd b‘qqhdc nts hm L=SK=A
vhsg sgd W‘klho snnkanw hm bnmitmbshnm vhsg sgd KLHK‘a
rnkudq eqnl L‘sgvnqjr-

=r chrbtrrdc hm sgd oqduhntr rdbshnm+ sgd o‘q‘ldsdqr vgnrd
u‘ktdr vdqd ffwdc ‘qd fhudm hm s‘akd 0- Enq sgd rhltk‘shnm+
sgd ld‘rtqdldms mnhrd ‘ccdc v‘r ‘ ydqn ld‘m F‘trrh‘m
mnhrd vhsg ‘ rs‘mc‘qc cduh‘shnm ne 0J- Sgd rdbsnq antmcr
bnmrhcdqdc enq sgd oqdlhrd u‘qh‘akdr ‘mc sgd shld u‘qxhmf
o‘q‘ldsdqr enq sgd rhltk‘shnm ‘qd fhudm ax9 T,’s( ∈
Y16. 213[ I<J+ pu’s( ∈ Y7/. 01//[ e<r ‘mc pT’s( ∈
Y1//. 04//[ e<r-
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S‘akd 0- Rhltk‘shnm o‘q‘ldsdqr

MSoSidsdor Tθ 9 TUA
Tθ 9 Teu Tθ 9 TeA

η� 0.�0 0.�6 4� 0.�4

ρ 0.4 0.6 0.5

�� ...0 0.. 0..
� 7� ...0 0. 0.

�w) �a ...0 0 0
�ν ...0 0 0

3-0 Pdrtksr

FdWs sqWmredq bndflbhdms drshlWshnm Sgd rs‘sd ‘mc sgd
o‘q‘ldsdq drshl‘shnm qdrtksr enq sgd gd‘s sq‘mredq bnde,
ffbhdms drshl‘sd oqnakdl hr fhudm hm Ehf- 1- Sgd dqqnq
bg‘q‘bsdqhrshbr ‘qd rtll‘qhydc hm s‘akd 1- Sgd ld‘m ‘mc
rs‘mc‘qc cduh‘shnm u‘ktdr fhudm ‘qd enq sgd ‘arnktsd dqqnq
nudq sgd dmshqd rhltk‘shnm odqhnc- Sgd entkhmf v‘r rhl,
tk‘sdc sgqntfg ‘ o‘qs ne ‘ bnrhmd v‘ud ‘r rtffdrsdc hm
Ftnltmcrrnm ’1//7( ‘mc enkknvr bknrdkx sn sgd ogxrhb‘k
bg‘q‘bsdqhrshbr+ dwbdos sgd shld ctq‘shnm nudq vghbg hs
nbbtqr- Sghr rhltk‘shnm gnvdudq hr dwodbsdc sn enkknv vgdm
sgd ‘ooqnoqh‘sd bnqqdbshnmr ‘qd l‘cd sn ‘bbntms enq rknv
u‘qxhmf oqnbdrr-

Ehf- 1- Rs‘sd ‘mc o‘q‘ldsdq drshl‘sdr9 T, drshl‘shnm

S‘akd 1- Rhltk‘shnm Pdrtksr9 T,’s( Drshl‘shnm

Doono EdSm %�( PsSmaSoa )dteSsenm %�(

|Uw� | 1,3 1
|Uw1 | 0,3 .,3
|U� | 0,0 0,1

@hq lWrr finv qWsd drshlWshnm Sgd ‘hq finv q‘sd drshl‘,
shnm qdrtksr ‘knmf vhsg sgd bnqqdronmchmf rs‘sd drshl‘shnm
‘qd fhudm hm Ehf 2- Sgd drshl‘shnm dqqnqr& ld‘m ‘mc rs‘m,
c‘qc cduh‘shnm ‘qd fhudm hm s‘akd 2- =r vhsg sgd oqduhntr
b‘rd sgdrd ffftqdr ‘qd enq ‘ rhltk‘shnm nudq sgd 0/ gntq
odqhnc-

Ehf- 2- Rs‘sd ‘mc o‘q‘ldsdq drshl‘sdr9 pT drshl‘shnm

S‘akd 2- Rhltk‘shnm Pdrtksr9 pT’s( Drshl‘shnm

Doono EdSm %�( PsSmaSoa )dteSsenm %�(

|Uw� | .,6 .,21
|Uw1 | .,46 .,41
|U� | 0,2 0,4

VWsdq lWrr finv qWsd drshlWshnm Sgd drshl‘sdc v‘sdq
l‘rr finv q‘sd ‘knmf vhsg sgd drshl‘sdc rs‘sdr ‘qd fhudm hm
Ehf 3- Sgd ld‘m ‘mc rs‘mc‘qc cduh‘shnm ne sgd drshl‘shnm
dqqnqr enq sgd dmshqd rhltk‘shnm ctq‘shnm hr fhudm hm s‘akd 3-
Hs b‘m ad rddm sg‘s sgdqd hr bnmrhcdq‘akd dqqnq hm sgd
o‘q‘ldsdq drshl‘shnm hm sghr b‘rd- O‘qs ne sgd qd‘rnm hr
ctd sn sgd hmhsh‘k odqhnc ne nrbhkk‘shnmr+ ats ‘krn ctd sn
lncdk bg‘q‘bsdqhrshbr+ etqsgdq cds‘hkr ne vghbg enkknv hm
sgd chrbtrrhnmr-

S‘akd 3- Rhltk‘shnm Pdrtksr9 pu’s( Drshl‘shnm

Doono EdSm %�( PsSmaSoa )dteSsenm %�(

|Uw� | .,11 .,53
|Uw1 | .,21 0,.3
|U� | 06 14

3-1 Chrbtrrhnm

Sgd qdrtksr oqdrdmsdc ‘anud hkktrsq‘sd sgd ed‘rhahkhsx ne
o‘q‘ldsdq drshl‘shnm nm ‘ S,R lncdk sn ltkshokd oq‘bshb‘k
rbdm‘qhnr- Sgd rhltk‘shnm kdms rnld nardqu‘shnmr+ vghbg
‘qd chrbtrrdc adknv-

Sgd rhltk‘shnm qdrtksr hkktrsq‘sdc sg‘s sgd bnmchshnm
Jai<ηai / ρ hr mns rtflbhdms- Ctqhmf sgd hmhsh‘k rhltk‘shnm
odqhnc nq ctqhmf rtccdm bg‘mfdr hm sgd o‘q‘ldsdq sn ad dr,
shl‘sdc+ sgd dqqnq x’s(�]x’s( hr rhfmhffb‘mskx ghfg ‘mc gdmbd
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Ehf- 3- Rs‘sd ‘mc o‘q‘ldsdq drshl‘sdr9 pu drshl‘shnm

‘ ghfg u‘ktd ne Jai kd‘cr sn rhfmhffb‘ms nrbhkk‘shnmr- Sghr
nrbhkk‘shnmr bntkc ad c‘lodc snn rknvkx enq ‘ ld‘mhmfetk
qdronmrd he sgd q‘shn ’‘mc gdmbd Jai( hr snn ghfg- Sghr
ogdmnldmnm bntkc ad rddm o‘qskx hm sgd rhltk‘shnm qdrtksr
hm Ehf- 2 ‘mc Ehf- 3- Fhudm sgd shld u‘qxhmf m‘stqd ne sgd
qdrhctd+ ‘m ‘ooqnoqh‘sd nardqudq vhkk g‘ud ‘ Jai u‘ktd sg‘s
vntkc ad ‘c‘osdc vhsg shld ‘mc qdrhctd ‘lokhstcd-

Sgd rhltk‘shnmr vdqd odqenqldc vhsg sgd tmhs ne eqVl
enq l‘rr rhmbd jf.r hmsqnctbdc rshΨmdrr hm sgd l‘rr finv
q‘sd drshl‘shnm lncdkr- Rtbg tmhs bg‘mfdr nq trhmf ‘ rshΨ
rxrsdl bnlo‘shakd nadrnkudq l‘x gdko hm l‘mx b‘rdr-
= chrbqdsd,shld nardqudq lncdk b‘m gdko ‘kkduh‘sd sghr
oqnakdl- Gnvdudq+ sgd qdrtksr hm sgd qdedqdmbd vdqd cdqhudc
enq sgd bnmshmtntr,shld lncdkr ‘mc cn mns chqdbskx dwsdmc
sn chrbqdsd shld-

Hs hr ‘oo‘qdms eqnl sgd qdrtksr sg‘s sgd drshl‘sd ne pu’s( hr
sgd kd‘rs bnmuhmbhmf ne sgd sgqdd- Sghr bntkc ad tmcdqrsnnc
ax ‘ rhlokd knb‘k ‘kfdaq‘hb nardqu‘ahkhsx ‘m‘kxrhr ’rdd
enq dw‘lokd+ Rdcnfk‘uhb ’1//0((- Eqnl ’2(,’3(+ sgd T,’s(
‘mc pT’s( drshl‘sdr b‘m ad vqhssdm ‘r ’cqnoohmf ’s( enq
rhlokhbhsx ‘mc bnmrhcdqhmf x : v0(+

T, :
x̂ � �0pT’a� x(

�1T’t0 ) v1 � a� x(

pT :
x̂ � �1TT,’t0 ) v1 � a� x(

�0’a� x(

Sgdx cdodmc nmkx nm x̂+ ‘mc sgd nsgdq tmjmnvm v1 b‘m ad
nas‘hmdc eqnl ’3( vhsgnts sgd mddc enq x̃- Gnvdudq+ pu hr
fhudm ax+

pu :
v̂1 ) �1uT,’t0 ) v1 � a� x(

�2’t0 � v1(
’10(

Sgd cdodmcdmbd nm v̂1 chqdbskx hmchb‘sdr sgd mddc enq x̃ sn
bnlotsd pu ‘mc gdmbd dwok‘hmr sgd nardqu‘shnm ne mnhrd
‘mc cdk‘x hm sgd drshl‘sd ne pu- Nmd onrrhakd ‘ooqn‘bg
sn ‘unhc sghr bntkc ad sn cdrhfm sgd o‘q‘ldsdq drshl‘shnm

nardqudq vhsg ‘ ffksdqhmf ldbg‘mhrl hmathks sn lhmhlhyd
sgd dΨdbs ne sgd ld‘rtqdldms mnhrd-

S,R lncdk a‘rdc nardqudqr g‘ud addm trdc enq qdrhctd fdm,
dq‘shnm enq e‘tks cdsdbshnm+ hrnk‘shnm ‘mc drshl‘shnm otq,
onrdr ’rdd enq hmrs‘mbd+ Hbg‘k‘k ds ‘k- ’1/03((- Sgd qdrtksr
hm sghr o‘odq rtffdrsr sg‘s o‘q‘ldsdq drshl‘shnm nardqudqr
bntkc ad trdc hm e‘tks cdsdbshnm hm gd‘s dwbg‘mfdqr-

4- BNMBKTCHMF PDL=PJR

Hm sghr o‘odq+ sgd mnmkhmd‘q shld u‘qxhmf o‘q‘ldsdq dr,
shl‘shnm ‘ooqn‘bg hm sgd khsdq‘stqd g‘r addm ‘c‘osdc enq
ltkshokd ‘ookhb‘shnmr hm ‘ gd‘s dwbg‘mfdq lncdk- Cds‘hkdc
chrbtrrhnmr nm sgd dwsdmrhnm ‘mc hlokdldms‘shnm ne sgd
dwhrshmf qdrtks hm ‘ rhltk‘shnm vdqd fhudm- Sgd rhltk‘shnm
qdrtksr rgnv sgd oqnlhrd ne sghr ‘ooqn‘bg- Sgd l‘hm etstqd
vnqjr vntkc ad hm sgd chqdbshnm ne sgnrd chrbtrrdc hm
Rdb- 3-1+ m‘ldkx+ dwsdmchmf sn chrbqdsd,shld lncdk+ ‘c‘o,
shud nardqudq f‘hmr ‘mc dm‘akhmf ffksdqdc ld‘rtqdldms sn
bnlotsd qdrhctdr- Eqnl sgd ‘ookhb‘shnm odqrodbshud+ sgd
rxrsdl lncdk vntkc ad dwo‘mcdc sn hmbktcd qnnlr ‘mc
nsgdq =GT bnlonmdms lncdkr-

PDEDPDMBDR

Adyy‘ntbg‘+ R-+ L‘qw+ A-+ L‘pthm+ C-+ ‘mc P‘fns+ I-
’1/02(- Rs‘sd ‘mc o‘q‘ldsdq drshl‘shnm enq mnmkhm,
d‘q rxrsdlr9 ‘ S‘j‘fh,Rtfdmn ‘ooqn‘bg- Hm @ldqhbWm
Anmsqnk Anmedqdmbd) @AA 1.02) VWrghmfsnm) CA) TR@)
Itmd 04,07-

Cdklnssd+ E-+ C‘laqhmd+ L-+ Cdkqns+ R-+ ‘mc K‘kns+ R-
’1/02(- Entkhmf cdsdbshnm hm ‘ gd‘s dwbg‘mfdq9 = onkx,
mnlh‘k etyyx nardqudq ‘ooqn‘bg- Anmsqnk Dmfhmddqhmf
NqWbshbd+ 10’0/(+ 0275z0284-

Cdkqns+ R-+ Ftdqq‘+ S-L-+ C‘laqhmd+ L-+ ‘mc Cdklnssd+
E- ’1/01(- Entkhmf cdsdbshnm hm ‘ gd‘s dwbg‘mfdq ax
nardqudq ne S‘j‘fhzRtfdmn sxod enq rxrsdlr vhsg tm,
jmnvm onkxmnlh‘k hmotsr- Dmfhmddqhmf @ookhbWshnmr ne
@qsh�bhWk Hmsdkkhfdmbd+ 14’7(+ 0447z0455-

Ftnltmcrrnm+ N- ’1//7(- Cdsdbshnm ne entkhmf hm gdWs
dwbgWmfdqr- L‘rsdq&r sgdrhr+ Tmhudqrhsx ne Hbdk‘mc-

Hbg‘k‘k+ C-+ L‘qw+ A-+ P‘fns+ I-+ ‘mc L‘pthm+ C- ’1/03(-
E‘tks cdsdbshnm+ hrnk‘shnm ‘mc drshl‘shnm enq S‘j‘fhz
Rtfdmn mnmkhmd‘q rxrsdlr- IntqmWk ne sgd EqWmjkhm
Hmrshstsd+ 240’6(+ 2540z2565-

J‘sho‘ltk‘+ R- ‘mc Aq‘lakdx+ L-P- ’1//4(- Pduhdv
‘qshbkd9 Ldsgncr enq e‘tks cdsdbshnm+ ch‘fmnrshbr+ ‘mc
oqnfmnrshbr enq athkchmf rxrsdlr , ‘ qduhdv+ o‘qs hh-
FU@A´P PdrdWqbg+ 00’1(+ 058z076-

Ngs‘jd+ G-+ S‘m‘j‘+ J-+ ‘mc V‘mf+ G-N- ’1//2(- Etyyx
lncdkhmf uh‘ rdbsnq mnmkhmd‘qhsx bnmbdos- HmsdfqWsdc
Anlotsdq,@hcdc Dmfhmddqhmf+ 0/’3(+ 222z230-

Rdcnfk‘uhb+ =- ’1//0(- = oqna‘ahkhrshb ‘kfnqhsgl sn sdrs
knb‘k ‘kfdaq‘hb nardqu‘ahkhsx hm onkxmnlh‘k shld- Hm 1..0
HmsdqmWshnmWk Rxlonrhtl nm Rxlankhb Wmc @kfdaqWhb
AnlotsWshnm+ 2/8z206- =BL-

S‘m‘j‘+ J- ‘mc V‘mf+ G-N- ’1//3(- Etyyx bnmsqnk rxrsdlr
cdrhfm Wmc WmWkxrhr9 W khmdWq lWsqhw hmdptWkhsx WooqnWbg-
Ingm Vhkdx ¯ Rnmr-


