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” Nm�sgd�oqnonrdc�trd�b‘rd+�vd�odqenql�‘�enql‘k�‘rrdrrldms�ne�Sqhokèsnhkd�hm�sdqlr�ne�oqdbhrhnm�‘mc�‘�bnlo‘q‘shud�du‘kt‘shnm�
vhsg�qdrodbs�sn�‘ksdqm‘shud�ldsgncr-

” Vd�otakhbkx�qdkd‘rd�sgd�qdrtkshmf�sqhokd�rsnqd�‘r�‘�c‘s‘rds�vhsghm�sgd�Inhms�Qdrd‘qbg�Bdmsqd�C‘s‘�B‘s‘knftd+
0/

‘r�vdkk�‘r�vhsghm�
sgd�Dtqnod‘m�C‘s‘�onqs‘k+

00
sgd�nffibh‘k�c‘s‘�qdonrhsnqx�ne�sgd�Dtqnod‘m�Bnllhrrhnm-

Sgd�qdl‘hmcdq�ne�sghr�o‘odq�hr�nqf‘mhydc�‘r�enkknvr-�Sgd�qdk‘sdc�vnqj�hr�hkktrsq‘sdc�hm�Rdbshnm 1-�Sgd�oqnonrdc�‘qbghsdbstqd�hr�
cdohbsdc�hm�Rdbshnm 2-�Sgd�trd�b‘rd�‘mc�bnloqdgdmrhud�‘m‘kxrhr�ne�sgd�dwsq‘bsdc�sqhokdr�‘qd cdrbqhadc�hm�Rdbshnm 3-�Sgd�du‘kt‘shnm�
vd�g‘ud�b‘qqhdc�nts+�hmbktchmf�sgd�bnlo‘qhrnmr�‘f‘hmrs�rs‘sd,ne,sgd,‘qs�snnkr+�hr�cds‘hkdc�hm�Rdbshnm 4-�Ehm‘kkx+�bnmbktrhnmr�‘mc�etstqd�
vnqjr�vgdqd�vd�‘qd�gd‘cdc�‘qd�qdonqsdc�hm�Rdbshnm 5-

1-�QdkZsdc�vnpi

Sgd�sdql�zjmnvkdcfd�fq‘og“�v‘r��qrs�bnhmdc�hm�0861+�ats�hs�v‘r�mns�tmshk�1/01�sg‘s�hs�f‘hmdc�vhcdroqd‘c�qdbnfmhshnm�‘esdq�
Fnnfkd&r�‘mmntmbdldms

01
ne�sgd�Fnnfkd�Jmnvkdcfd�Fq‘og Z18[-�Sghr�dudms�‘krn�ro‘qjdc�sgd�fqnvsg�ne�jmnvkdcfd�fq‘og�cdudknoldms�

‘mc�tr‘fd�hm�sgd�hmctrsqx Z2/+20[-�@�jmnvkdcfd�fq‘og�hr�‘�fq‘og�ne�c‘s‘�sg‘s�hr�cdrhfmdc�sn�b‘ostqd�‘mc�bnlltmhb‘sd�jmnvkdcfd�
‘ants�sgd�qd‘k�vnqkc-�Hsr�mncdr�qdoqdrdms�dmshshdr�ne�hmsdqdrs�‘mc�hsr�dcfdr�qdoqdrdms�sgd�qdk‘shnmrghor�adsvddm�sgdrd�dmshshdr Z6+21[-

Bqd‘shmf+�l‘hms‘hmhmf+�‘mc�qd�mhmf�jmnvkdcfd�fq‘ogr�qdpthqdr�sgd�trd�ne�‘m�‘qq‘x�ne�sdbgmhptdr�enq�hmenql‘shnm�dwsq‘bshnm+�
dmshsx�rdkdbshnm�‘mc�khmjhmf+�qdk‘shnm dwsq‘bshnm+�‘mc�nmsnknfx�dmfhmddqhmf Z22+4+23[-�Mtldqntr�rbgnk‘qkx�‘qshbkdr�cdkud�hmsn�sgd�
ldsgncnknfhdr�enq�fdmdq‘shmf�jmnvkdcfd�fq‘ogr�‘bqnrr�chfldqdms�cnl‘hmr�‘mc�tmcdq�u‘qhntr�bnmrsq‘hmsr- Z04+24[-�Mns‘akx+�Rdptdc‘�
ds ‘k- Z25[ hmsqnctbdc�‘�tmhptd�o‘x,‘r,xnt,fn�‘ooqn‘bg�sn�nudqbnld�sgd�bg‘kkdmfdr�‘rrnbh‘sdc�vhsg�tmcdqrs‘mchmf�bnlokdw�c‘s‘a‘rd�
rbgdl‘r+�oqnuhchmf�‘�trd�b‘rd�eqnl�‘�k‘qfd�bnlo‘mx-

Sgd�dwsq‘bshnm�ne�jmnvkdcfd�fq‘ogr�eqnl�vda�rntqbdr�sn�‘mrvdq�ptdrshnmr�qdk‘sdc�sn�rnbh‘k�mdsvnqjr Z0[+�rtbg�‘r�Svhssdq�nq�E‘bd,

annj+�g‘r�addm�vhcdkx�chrbtrrdc�hm�khsdq‘stqd Z26+27+1[-�Gd�ds ‘k- Z2[ cdrbqhadc�gnv�sn�athkc�jmnvkdcfd�fq‘ogr�enq�rnbh‘k�mdsvnqjr�ax�
cdudknohmf�cddo�M‘stq‘k�K‘mft‘fd�Oqnbdrrhmf�lncdkr+�‘mc�gnkhrshb�noshlhy‘shnm�ne�jmnvkdcfd�fq‘ogr�‘mc�sgd�rnbh‘k�mdsvnqj-�Vghkd�
‘tsgnqr�hm Z28[ g‘ud�‘kqd‘cx�‘bjmnvkdcfdc�sgd�nudqk‘o�adsvddm�rnbh‘k�mdsvnqjr�‘mc�jmnvkdcfd�fq‘ogr+�sgd btqqdms�qdrd‘qbg�g‘r�
onnqkx�dwoknhsdc�sghr�nudqk‘o�rn�e‘q-�@�mtladq�ne�hmenql‘shnm�dwsq‘bshnm�ohodkhmdr�g‘ud�addm�oqnonrdc�sn�bqd‘sd�ghfg,pt‘khsx�jmnvk,

dcfd�fq‘ogr�vhsghm�sgd�rnbh‘k�mdsvnqj�‘m‘kxrhr�cnl‘hm�’rdd�enq�dw‘lokd Z01+1+02+03[(-�Vghkd�hmenql‘shnm�dwsq‘bshnm�sdbgmhptdr�g‘ud�
sgd�onsdmsh‘k�enq�rb‘k‘ahkhsx+�sgdx�nesdm�rsqtffkd�sn�oqnctbd�ntsotsr�ne�rtffibhdms�pt‘khsx�enq�oq‘bshb‘k�‘ookhb‘shnmr-�Rodbh�b‘kkx+�btq,

qdms�‘ooqn‘bgdr�enq�dwsq‘bshmf�dmshshdr�‘mc�qdk‘shnmrghor�eqnl�rnbh‘k�‘m‘kxrhr�sdwsr�sxohb‘kkx�enbtr�nm�rodbh�b�cnl‘hmr Z1[+�mdfkdbshmf�
sgd�rhfmh�b‘mbd�ne�oqdoqnbdrrhmf+�khmjhmf�nodq‘shnmr+�dmshsx�fqntmchmf+�‘mc�sgd�bqd‘shnm�ne�‘�k‘qfd,rb‘kd+�bngdqdms+�‘mc�rdl‘mshb‘kkx�
qnatrs�qdoqdrdms‘shnm�ne�rnbh‘k�mdsvnqj�‘m‘kxrhr�sdwsr�cq‘vm�eqnl�lhkkhnmr�ne�onrsr Z04[-

G‘rkgnedq�ds ‘k- Z3/[ g‘ud�dlog‘rhydc�sgd�hlonqs‘mbd�ne�bnmmdbsdc�jmnvkdcfd�fq‘ogr�‘mc�chrbnudqx+�vgdqd‘r Gxuómdm�‘mc�
Q‘ms‘k‘ Z30[ g‘ud�ghfgkhfgsdc�sgd�rhfmh�b‘mbd�ne�mdv�qdk‘shnmrghor�dwsq‘bsdc�eqnl�sgd�nqhfhm‘k�c‘s‘rds-�Hm�qdbdms�xd‘qr�sgdqd�g‘r�
addm�‘krn�‘m�hmbqd‘rhmf�qdrd‘qbg�enbtr�nm�nmsnknfhdr�‘mc�hmsdqnodq‘akd�c‘s‘ Z31[-�Hm�o‘qshbtk‘q+ Cdrré�ds ‘k- Z04[ g‘ud�oqnonrdc�‘m�
hmenql‘shnm�dwsq‘bshnm�ldsgnc�sg‘s�bnlahmdr�c‘s‘�eqnl�chfldqdms�snnkr�trhmf�‘�cnl‘hm�nmsnknfx+�dm‘akhmf�sgd�bqd‘shnm�ne�dwo‘mrhud�
jmnvkdcfd�fq‘ogr-�Sghr��qrs�‘ooqn‘bg�g‘r�addm�‘�rntqbd�ne�hmrohq‘shnm�enq�etqsgdq�qdrd‘qbg�hm�sgd��dkc Z13•17[-

Hlokhbhskx+�‘�rhfmh�b‘ms�‘lntms�ne�qdrd‘qbg�g‘r�‘kqd‘cx�tshkhydc�jmnvkdcfd�fq‘ogr-�Sghr�hmunkudr�bnlahmhmf�‘bsnqr+�odqrnmr+�‘mc�
‘cchshnm‘k�hmenql‘shnm�rtbg�‘r�knb‘shnmr�trhmf�khmjdc�c‘s‘ Z32[-�Vghkd�sgd�oq‘bshbd�ne�trhmf�dwsdqm‘k�c‘s‘�khmjdc�sn�‘�mdsvnqj�hr�
rshkk�oqdu‘kdms+�hs�hr�‘krn�onrrhakd�sn�cd�md�chfldqdms�sxodr�ne�mncdr-�S‘l‘–‘trj‘hsd�‘mc�Fqnsg Z16[ bnmctbsdc�‘�rxrsdl‘shb�qduhdv�ne�
sgd�oqnbdrr�ne�jmnvkdcfd�fq‘og�bqd‘shnm-�Sgd�qduhdv�ldsgncnknfx�‘hldc�sn�bnkkdbs�‘mc�cdrbqhad�sgd�u‘qhntr�rsdor�hmunkudc�hm�sghr�
oqnbdrr+�rtbg�‘r�c‘s‘�hcdmsh�b‘shnm+�bnmrsqtbshnm�ne�sgd�jmnvkdcfd�fq‘og�nmsnknfx+�jmnvkdcfd�dwsq‘bshnm+�‘m‘kxrhr�ne�sgd�dwsq‘bsdc�
jmnvkdcfd+�jmnvkdcfd�fq‘og�bqd‘shnm+�‘mc�l‘hmsdm‘mbd-�Sgd�k‘rs�rsdo+�l‘hmsdm‘mbd+�dms‘hkr�odqhnchb�toc‘sdr�‘mc�dchsr�sn�jddo�sgd�
jmnvkdcfd�fq‘og�to�sn�c‘sd-�Hm�sgdhq�qduhdv+�sgd�‘tsgnqr�nfldq�rtffdrshnmr+�adrs�oq‘bshbdr+�‘mc�snnkr�sg‘s�rtoonqs�sgd�bqd‘shnm�‘mc�
l‘hmsdm‘mbd�ne�jmnvkdcfd�fq‘ogr-

Hm�sghr�o‘odq+�vd�oqnonrd�‘�ldsgncnknfx�rodbh�b‘kkx�s‘hknqdc�enq�lhbqn,aknffhmf�sdws�vghbg�nudqbnldr�rdudq‘k�khlhs‘shnmr�ne�
dwhrshmf�‘ooqn‘bgdr�hm�sgd��dkc-�Rodbh�b‘kkx9�h(�ntq�ldsgnc�hcdmsh�dr�dmshshdr�‘lnmf�sgd�sdws�‘mc�g‘r�‘�ghfg�‘ahkhsx�sn�tmhex�chfldqdms�

8
gssor9..svhssdq�-bnl.-

0/
gssor9..c‘s‘�-iqb�-db�-dtqno‘�-dt�.c‘s‘rds�.e6ad36e6�,38‘1�,33d7�,8cb7�,/32624‘e3028-

00
gssor9..c‘s‘�-dtqno‘�-dt�.77t�.c‘s‘rds�.e6ad36e6�,38‘1�,33d7�,8cb7�,/32624‘e3028-

01
gssor9..aknf�-fnnfkd�.oqnctbsr�.rd‘qbg�.hmsqnctbhmf�,jmnvkdcfd�,fq‘og�,sghmfr�,mns.-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

Ehf- 0- Eknvbg‘qs ne sgd ohodkhmd enq fdmdq‘shmf ‘ jmnvkdcfd fq‘og eqnl lhbqn,aknffhmf sdws c‘s‘-

hmrs‘mbdr�ne�sgd�r‘ld�dmshsx:�hh(�sgd�cdrhfmdc�dmshsx�dwsq‘bshnm�lnctkdr�l‘jd�trd�ne�sgd�hmenql‘shnm�‘bpthqdc�eqnl�‘m‘kxyhmf�sgd�
nas‘hmdc�jmnvkdcfd�fq‘og:�hhh(�vd�odqenql�dmshsx�bnqdedqdmbd�qdrnktshnm�ax�‘ookxhmf�oqnmntm�‘m‘ognq‘�qdrnktshnm�‘mc�‘�rds�ne�
gdtqhrshbr�sn�mnql‘khyd�sgd�hcdmsh�dc�dmshshdr:�hu(�sgd�ldsgnc�qdbnfmhydr�qdk‘shnmrghor�‘lnmf�sgd�hcdmsh�dc�dmshshdr�‘mc�bnldr�to�
vhsg�‘m�‘tsnl‘sdc�‘ooqn‘bg�enq�l‘oohmf�udqa‘k�oqdchb‘sdr�sn�rdl‘mshb�qdk‘shnmr:�u(��m‘kkx+�‘�qnatrs�ldsgncnknfx�sn�du‘kt‘sd�sgd�
u‘khchsx�ne�sgd�oqnctbdc�sqhokdr�hr�‘cnosdc-�Sn�sgd�adrs�ne�ntq�jmnvkdcfd+�‘�ldsgncnknfx�rodbh�b‘kkx�s‘hknqdc�enq�lhbqn,aknffhmf�sdws�
dlaq‘bhmf�‘kk�sgdrd�ed‘stqdr�hr�sgd��qrs�ne�hsr�jhmc-

2-�Sgd�opnonrdc�Zpbghsdbstpd

Ehf- 0 rgnvr�sgd�vnqjfinv�ne�sgd�ohodkhmd�sg‘s�vd�oqnonrd�hm�sghr�o‘odq-

Sgd�l‘hm�aknbjr�ne�sgd�‘qbghsdbstqd�hmbktcd9

” C‘s‘�Oqdoqnbdrrhmf+�‘�rsdo�qdronmrhakd�enq�sgd�mnql‘khy‘shnm�ne�sgd�lhbqn,aknffhmf�sdws�hm�nqcdq�sn�l‘jd�hs�oqnbdrr‘akd�ax�sgd�
cnvmrsqd‘l�sdws�‘m‘kxrhr�lnctkdr:

” Sqhokd�Dwsq‘bshnm+�sgd�aknbj�bnloqhrhmf�bnqd�lnctkdr�‘ookxhmf�sdws�oqnbdrrhmf�khaq‘qhdr�‘mc�lncdkr�enq�sgd�dwsq‘bshnm�ne�dmshsx,

qdk‘shnm�sqhokdr:

” Dmshsx�Qd�mhmf+�‘�aknbj�qdronmrhakd�enq�sgd�bkd‘mhmf�‘mc�fdmdq‘khy‘shnm�ne�dmshsx�ldmshnmr�sn�b‘mnmhb‘k�enqlr+�hm�uhdv�ne�rtard,

ptdms�dmshsx�ldqfhmf:

” Qdk‘shnm�Bktrsdqhmf+�hm�vghbg�qdk‘shnm�hmrs‘mbd�udqa‘k�enqlr�‘qd�l‘oodc�sn�b‘mnmhb‘k�enqlr+�bnlotsdc�‘r�‘�qdoqdrdms‘shud�ne�sgd�
qdk‘shnm�bktrsdq�sgdx�adknmf�sn-

Sgd��m‘k�ntsots�ne�sgd�ohodkhmd�hr�‘�jmnvkdcfd�fq‘og�ne�fdmdq‘khydc�sqhokdr�‘mmns‘sdc�vhsg�qdedqdmbdr�sn�sgd�lhbqn,aknffhmf�sdws�
hsdlr�sgdx�vdqd�l‘sbgdc�hm-

Sgd�enkknvhmf�rtardbshnmr�cdrbqhad�hm�lnqd�cds‘hk�sgd�hmchuhct‘k�bnlonmdmsr�ne�sgd�ohodkhmd�‘bqnrr�sgd�entq�l‘hm�aknbjr�‘mc�gnv�
sgdx�‘qd�‘ookhdc-

2-0-�C‘s‘�oqdoqnbdrrhmf

Svhssdq rs‘str�toc‘sdr�’svddsr(�‘qd�rgnqs�lhbqn,aknffhmf�onrsr�ne�‘�l‘whltl�ne�17/�bg‘q‘bsdqr9�sgdhq�hmenql‘k�’nesdm�ok‘hmkx�
tmfq‘ll‘shb‘k(�fdmqd�‘mc�sgd�‘atmc‘mbd�ne�ok‘senql,rodbh�b�bnmudmshnmr�‘qd�jmnvm�sn�ad�g‘qc�sn�oqnbdrr�ax�rs‘mc‘qc�MKO�snnkr-�
Oqhnq�sn�dwsq‘bshmf�sqhokdr+�vd�enkknv�‘�svn,enkc�‘ooqn‘bg�sn�svdds�mnql‘khy‘shnm Z33[ vghbg�b‘m�ad�qd‘chkx�dwsdmcdc�sn�mnql‘khyd�
rnbh‘k�bnmsdms�eqnl�nsgdq�ok‘senqlr Z34+35[-�Nm�sgd�nmd�g‘mc+�vd�qdlnud�snjdmr�‘mc�snjdm�rdptdmbdr�dmbnchmf�ok‘senql,rodbh�b�
lds‘c‘s‘�nq�cdmnshmf�bnlltmhb‘shud�bnmudmshnmr�sg‘s�’sxohb‘kkx(�cn�mns�b‘qqx�‘mx�rxms‘bshb�etmbshnm�hm�sgd�svdds�rdmsdmbd- M‘ldkx+�
vd�qdlnud9

” rdmshldms�dlnshbnmr�‘mc�rlhkdxr:

” qdrdqudc�snjdmr�’d-f-+�QS�enq�_qdsvdds&(:
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

Ehf- 1- Dw‘lokd ne svdds oqdoqnbdrrhmf-

” TQKr-

Nm�sgd�nsgdq�g‘mc+�vd�jddo�ax�cde‘tks�nsgdq�ok‘senql,rodbh�b�snjdmr�sg‘s�b‘m�b‘qqx�rxms‘bshb�etmbshnmr�cdodmchmf�nm�sgd�bnmsdws�
khjd�g‘rgs‘fr�‘mc�?�dmshsx�ldmshnmr�’d-f-� chfhs‘ksq‘mrenql‘shnm+�?M@R@(-�Sgdm+�vd�hcdmshex�snjdm�o‘ssdqmr�sg‘s�sxohb‘kkx�chrqtos�sgd�
rxms‘bshb�o‘qrhmf�ne�sgd�rdmsdmbd+�‘mc�qdlnud�sgdl�eqnl�sgd�nqhfhm‘k�svdds-�M‘ldkx+�vd�hlokdldmsdc�sgd�enkknvhmf�oqdoqnbdrrhmf�
gdtqhrshbr9

0- vd�qdlnud�rdptdmbdr�ne�𝑛 dmshsx�ldmshnmr�‘mc�qdsvdds�l‘qjdqr�‘s�sgd�adfhmmhmf�ne�‘�rdmsdmbd+�vhsg�𝑛�< 0 nq�vgdm�sgd�rdptdmbd�
hr�mns�enkknvdc�ax�‘�udqa-�Enq�dw‘lokd+�vd�qdlnud�sgd�kd‘chmf�rdptdmbd�hm�z?a‘mrhio‘sdk�?QS‘sr‘s�?jhq‘mo‘sdk0866�Sg‘mjr�enq�
toc‘shmf�sgd�hmenql‘shnm�vhsg�tr-“ ats�mns�hm�z?@LCQxydm�dm‘akhmf� C‘s‘@m‘kxshbr�hm�Z---[“-

1- enq�‘mx�rdptdmbd�ne�rhyd�𝑛�< 0 g‘rgs‘fr.ldmshnmr.TQK+�vd�cqno�sgd�rta,rdptdmbd�vhsg�hmcdwdr�=0�9 𝑛[ nq�cqno�sgd�dmshqd�rdptdmbd�
he�oqdbdcdc�ax�‘�rdmsdmbd�bknrhmf�l‘qjdq�khjd�’_ &+_9&+_=&+_-&(-�Enq�dw‘lokd+�hm�sgd�sdws�z@bbnqchmf�sn�sgd�?O‘xMdvr�rtqudx+�73�odqbdms�
ne� dloknxddr�hm�sgd�T-R-�g‘ud�hmrs‘ms�‘bbdrr�sn� hmenql‘shnm�‘ants�sgdhq�o‘x�‘mc� admd�sr� R‘oodq� @H� gq� rtoonqs� fn‘krZ---[“
vd�jddo�nmkx�sgd��qrs�dkdldms�ne�sgd�sq‘hkhmf�g‘rg�s‘f�rdptdmbd-

2- vd�qdlnud�‘�kd‘chmf�rdptdmbd�ne�𝑛 mnm,udqa‘k�snjdmr�’𝑛 dlohqhb‘kkx�rds�sn�5(�dmcdc�ax�‘�bnktlm�rhfm�’d-f-�_Sdbg�Toc‘sd9�@ookd�
V‘sbg%r�c‘s‘�_ak‘bj�anw%�onrdr�qdrd‘qbg�oqnakdlr�Z---[%(�‘r�sgdrd�eqdptdms�bnmrsqtbsr�’b‘qqxhmf�‘�etmbshnm�rhlhk‘q�sn�‘�svdds�shskd(�
sdmc�sn�lhrkd‘c�sgd�cdodmcdmbx�o‘qrhmf-

Dmshsx�ldmshnmr�‘mc�g‘rgs‘fr+�sg‘s�‘qd�sxohb‘kkx�qdlnudc�eqnl�svdds�oqdoqnbdrrhmf�ohodkhmdr�enq�MKO�s‘rjr�rtbg�‘r�rdmshldms�‘m‘kxrhr+�
‘qd�ghfgkx�qdkdu‘ms�enq�jmnvkdcfd�fq‘og�fdmdq‘shnm�‘r�sgdx�b‘m�ad�mnlhm‘k�rtaidbsr+�naidbsr+�nq�lnch�dqr�ne�cdodmcdmbx�o‘qrd�sqddr�
‘mc�sgdqdenqd�ad�dwsq‘bsdc�‘r�dkdldmsr�ne�b‘mchc‘sd�sqhokdr+�khjd�sgd�snjdmr�?lxlcdb�‘mc�!RLD�hm�Ehf- 1‘-�Mnshbd+�‘ksgntfg+�sg‘s�
sgd�sq‘hkhmf�rdptdmbd�ne�otqdkx�qdedqdmsh‘k�dkdldmsr�b‘m�nesdm�kd‘c�sn�mnhrx�dcfdr+�enq�dw‘lokd�hm�sgd��ftqd�sgd�o‘qrdq�vqnmfkx�cq‘vr�
‘�𝑑𝑜𝑏𝑗 cdodmcdmbx�dcfd�eqnl�sgd�l‘hm�udqa�zk‘tmbgdr“�nmsn�sgd�g‘rgs‘f�!chfhs‘ksq‘mrenql‘shnm-

Ehf- 1a�rgnvr�sg‘s�sgd�‘ookhb‘shnm�ne�sgd�oqdoqnbdrrhmf�gdtqhrshbr�‘anud�’qtkd�1�hm�sghr�b‘rd(�b‘m�dmg‘mbd�sgd�o‘qrhmf�nm�sgd�svdds+

vhsgnts�knrhmf�snn�ltbg�hmenql‘shnm-
02

Sgd�oqdoqnbdrrhmf�rsdo�hr�b‘qqhdc�nts�trhmf�sgd�ntsots�ne�Ro‘bx&r�Dmfkhrg�sq‘mrenqldq�ohodkhmd�
dm]bnqd]vda]sqe,2-5-0 ‘esdq�btrsnlhyhmf�sgd�cde‘tks�Snjdmhydq hm�nqcdq�sn�o‘qrd�svdds�lds‘c‘s‘�’d-f-+�ldmshnmr�‘mc�g‘rgs‘fr(-

03

2-1-�Sqhokd�dwsq‘bshnm

Hm�sgd�sqhokd�dwsq‘bshnm�aknbj+�oqdoqnbdrrdc�svddsr�‘qd�rokhs�hmsn�rdmsdmbdr�‘mc�d‘bg�rdmsdmbd�hr�edc�sn�sgd�Ro‘bx�ohodkhmd�ldmshnmdc�
‘anud-�Athkchmf�tonm�sgd�vnqjr�hm�Z36[ ‘mc�Z37[+�vd�cd�md�‘�rds�ne�oqnbdctqdr�sn�dwsq‘bs�b‘mchc‘sd�mnlhm‘k�dmshshdr�‘mc�oqdchb‘shud�
sqhokdr�bnmmdbshmf�sgdl�eqnl�Ro‘bx�cdodmcdmbx�o‘qrd�sqddr-

2-1-0-�Dmshshdr
Sgd�dmshsx�dwsq‘bshnm�lnctkd�cdsdbsr�knb‘k�mnlhm‘k�ogq‘rdr�vhsg�‘�qdrsqhbsdc�q‘mfd�ne�rxms‘bshb�lnch�b‘shnmr�’d-f-+�bnlontmc�

mntmr+�‘mc�‘cidbshudr(-�Sgdm�hs�bnmmdbsr�‘mc�dwo‘mcr�sgdl�vhsg9

02
@ksgntfg�vd�‘qd�btqqdmskx�mns�trhmf�sgdl�enq�JF�fdmdq‘shnm+�vd�‘qd�btqqdmskx�r‘uhmf�d‘bg�svdds&r�lds‘c‘s‘-

03
gssor9..fhsgta�-bnl�.dwoknrhnm�.ro‘bx�,lncdkr�.qdkd‘rdr�.s‘f�.dm�]bnqd�]vda�]sqe�,2�-5�-0-



Heliyon 10 (2024) e32479

6

U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

Ehf- 2- Uhrt‘khy‘shnm ne b‘mchc‘sd dmshshdr dwsq‘bsdc eqnl ‘ r‘lokd ne svddsr-

SZakd 0

Khrs� ne� s‘qfds� ‘mc� rnld� ne�
sgd�chrb‘qcdc�qdk‘shnm�cdodm,

cdmbx�o‘sgr-

S‘qfds cdodmcdmbx o‘sgr

=𝑛𝑠𝑢𝑏𝑗.𝑑𝑜𝑏𝑗[
=𝑎𝑐𝑙. 𝑟𝑒𝑙𝑐𝑙.𝑑𝑜𝑏𝑗[
=𝑎𝑐𝑙.𝑑𝑜𝑏𝑗[
=𝑛𝑠𝑢𝑏𝑗𝑝𝑎𝑠𝑠.𝑎𝑔𝑒𝑛𝑡.𝑝𝑜𝑏𝑗[
=𝑛𝑠𝑢𝑏𝑗.𝑑𝑜𝑏𝑗. 𝑐𝑜𝑛𝑗[
=𝑛𝑠𝑢𝑏𝑗. 𝑐𝑜𝑛𝑗[

R‘lokd chrb‘qcdc o‘sgr

=𝑜𝑏𝑗.𝑝𝑜𝑏𝑗[
=𝑜𝑏𝑙.𝑝𝑜𝑏𝑗[
=𝑛𝑠𝑢𝑏𝑗;𝑝𝑜𝑏𝑗;𝑛𝑚𝑜𝑑[

” ‘�mnm,qdbtqrhud�rds�ne�‘ss‘bgdc�oqdonrhshnm‘k�ogq‘rdr:

” Ro‘bx�pt‘mshsx,sxod�dmshshdr�’LNMDX+ ODQBDMS+ PT@MSHSX+ B@QCHM@K(-

Vd�‘krn�trd�oqnmnlhm‘k�‘m‘ognq‘�khmjr�ntsots�ax�sgd�Ro‘bx�ohodkhmd�bnlonmdms�bnqdedqdd
04

‘mc�‘rrhfm�sn�hs�sgd�dwo‘mcdc�dmshsx�
ro‘m ne�sgd�snjdm�hs�onhmsr�sn-

Nudq‘kk+�sgd�lnctkd�dmcr�to�vhsg�‘�rds�𝐸 = 𝑒). .... 𝑒𝑛 ne�mnm,tmh�dc+�b‘mchc‘sd�dmshsx�ogq‘rdr-

Hm�Ehf- 2 vd�rgnv�‘�r‘lokd�ne�dwsq‘bsdc�b‘mchc‘sd�dmshshdr-�Enq�ltksh,snjdm�dmshsx�ro‘mr�hmbktchmf�pt‘mshexhmf�lnch�dqr�’d-f-�
_Kdrr�sg‘m�04#�ne�sgd� a‘mjr%(�vd�l‘hms‘hm�‘�rsqtbstqdc�qdoqdrdms‘shnm�rdo‘q‘shmf�sgd�kdwhb‘k�gd‘c�’_ a‘mjr%(�eqnl�sgd�pt‘mshexhmf�
lnch�b‘shnm�ne�sgd�mntm�ogq‘rd�’_Kdrr�sg‘m�04#%(+�vghbg�sgdm�‘kknvr�‘�lnqd�‘bbtq‘sd�dmshsx�mnql‘khy‘shnm�’rdd�Rdbshnm 2-2 adknv(-

Mnshbd�sg‘s�‘s�sghr�rs‘fd�sgd�g‘rgs‘f� chfhs‘ksq‘mrenql‘shnm hm�sgd�rdbnmc�rdmsdmbd�‘mc�sgd�mntm�ogq‘rd�chfhs‘k�sq‘mrenql‘shnm hm�
sgd��qrs�‘qd�mns�l‘oodc�sn�sgd�r‘ld�fdmdq‘k�bnmbdos CHFHS@K�SQ@MRENQL@SHNM12�xds+�rn�sg‘s�sgd�sqhokdr�hm�vghbg�sgdx�nbbtq�vntkc�
rshkk�ad�bnmrhcdqdc�‘r�tmqdk‘sdc-

2-1-1-�Qdk‘shnmr
Hm�sgd�qdk‘shnm�dwsq‘bshnm�lnctkd+�enq�d‘bg�rdmsdmbd�𝑠𝑖 ‘kk�sgd�rgnqsdrs�o‘sgr�ne�sgd�cdodmcdmbx�sqdd�adsvddm�d‘bg�o‘hq�ne�dmshshdr�

+𝑒𝑚.�𝑒𝑛( bnms‘hmhmf�‘�udqa�‘mc�l‘sbghmf�‘mx�ne�sgd�o‘ssdqmr�khrsdc�hm�S‘akd 0 ‘qd rdkdbsdc-

Sgd�s‘qfds�o‘ssdqm�rds�g‘r�addm�rdkdbsdc�sgqntfg�‘m�dwodqs�u‘khc‘shnm�oqnbdrr-�Ehqrs+�‘m�nodm,cnl‘hm�sdws�bnqotr�v‘r�‘tsnl‘shb‘kkx�
‘mmns‘sdc�vhsg�dmshshdr+�‘mc�‘kk�rgnqsdrs�o‘sgr�bnmmdbshmf�‘mx�o‘hq�ne�dmshshdr�vdqd�bnkkdbsdc+�qdrtkshmf�hm�‘�sns‘k�ne�‘ooqnwhl‘sdkx�
04j�o‘sg�hmrs‘mbdr+�q‘mfhmf�nudq�2584�o‘sg�o‘ssdqmr-�Sgd�o‘ssdqmr�vdqd�sgdm�rnqsdc�ax�sgdhq�eqdptdmbx�hm�sgd�bnqotr-�Mdws+�sgd�
sno�svdmsx�o‘ssdqmr+�vhsg�eqdptdmbhdr�q‘mfhmf�eqnl�68�sn�0/87+�vdqd�l‘mt‘kkx�qduhdvdc-�Sgqdd�hmcdodmcdms�du‘kt‘snqr�‘rrdrrdc�‘�
q‘mcnl�r‘lokd�ne�1/�sqhokdr�eqnl�d‘bg�o‘ssdqm-�Rodbh�b‘kkx+�d‘bg�du‘kt‘snq�v‘r�s‘rjdc�sn�‘rrdrr�sgd�bnqqdbsmdrr�ne�‘kk�3//�qdkdu‘ms�
sqhokdr-

Hm�nqcdq�sn�ad ‘mmns‘sdc�‘r�u‘khc+�‘�sqhokd�rgntkc�qdfidbs�sgd�rdl‘mshbr�ne�sgd�onqshnm�ne�sgd�rdmsdmbd�vgdqd�hs�v‘r�dwsq‘bsdc-�Enq�
dw‘lokd+�sgd�sqhokd�,𝑀𝑟.�𝐿𝑒𝑤𝑖𝑠;�𝑔𝑖𝑣𝑒;�𝑞𝑢𝑖𝑥𝑜𝑡𝑖𝑐 𝑔𝑢𝑖𝑑𝑒𝑑 𝑡𝑜𝑢𝑟�< dwsq‘bsdc�eqnl�sgd�rdmsdmbd�_Lq-�Kdvhr�fhudr�sgd�qd‘cdq�‘�pthwnshb�fthcdc�
sntq�sgqntfg�Rhkhbnm�U‘kkdx�vghkd�rgnvhmf�gnv�hsr�rtbbdrr�rsnqhdr�qdunktshnmhydc�@ldqhb‘m�atrhmdrr-% vhsg�o‘sg�=𝑛𝑠𝑢𝑏𝑗.�𝑑𝑜𝑏𝑗[ v‘r�bnmrhcdqdc�
u‘khc�ax�sgd�‘mmns‘snqr-�Nm�sgd�nsgdq�g‘mc+�sgd�sqhokd�, 𝑎𝑖𝑟;�𝑟𝑖𝑠𝑖𝑛𝑔;�ℎ𝑜𝑡�𝑑𝑎𝑦�< eqnl�sgd�rdmsdmbd�_Gnvd�r‘xr�hs�v‘r�chrbnudqdc�ax�bnvr�
cq‘vm�sn�bnnk�‘hq�qhrhmf�eqnl�sgd�lntsg�ne�sgd�b‘ud�nm�‘�gns�c‘x-%+�vhsg�o‘sg�=𝑎𝑐𝑙.�𝑝𝑜𝑏𝑗[ v‘r�chrb‘qcdc�‘r�lnrs�ne�sgd�‘mmns‘snqr�chc�mns�
adkhdud�hs�‘bbtq‘sdkx�qdfidbsdc�sgd�rdl‘mshbr�ne�sgd�bnqqdronmchmf�sdws-

@�l‘inqhsx�unsd�v‘r�trdc�hm�nqcdq�sn�k‘adk�d‘bg�sqhokd�‘r�bnqqdbs.hmbnqqdbs�‘mc�nmkx�sgd�rtards�ne�o‘ssdqmr�vhsg�‘�oqdu‘kdmbd�ne�
bnqqdbs�sqhokdr�’h-d-+�lnqd�sg‘m�0/(�vdqd�bnmrhcdqdc�qdkh‘akd�‘mc�jdos�hm�sgd�qdrtks�khrs-

@ksgntfg�sghr�o‘ssdqm�dwodqs�u‘khc‘shnm�oqnbdrr�v‘r�b‘qqhdc�nts�nm�‘�rdo‘q‘sd�sdws�bnqotr+�vghkd�du‘kt‘shmf�ntq�ohodkhmd�nm�lhbqn,

aknffhmf�onrsr�’rdd�Rdbshnm 4(+�vd�mnshbdc�sg‘s�‘�onsdmsh‘k�rntqbd�ne�mnhrd�v‘r�sgd�dwsq‘bshnm�ne�sqhokdr�uh‘�sgd�cdodmcdmbx�o‘sg�

04
gssor9..fhsgta�-bnl�.qhbg‘qco‘tkgtcrnm�.bnqdedqdd-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

=𝑎𝑐𝑙.�𝑑𝑜𝑏𝑗[-�Sgd�hrrtd�‘qnrd�hm�hmrs‘mbdr�vgdqd�sgd�mntm&r�bk‘tr‘k�lnch�dq�v‘r�‘m�hm�mhshud�udqa+�‘r�dwdlokh�dc�hm�sgd�enkknvhmf�
rdmsdmbd9

_R‘kdrenqbd�qd‘kkx�g‘r�sgd�onvdq�sn�sq‘mrenql�xntq�atrhmdrr-%
eqnl�vgdqd�‘�sqhokd�, 𝑝𝑜𝑤𝑒𝑟.�𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚.�𝑏𝑢𝑠𝑖𝑛𝑒𝑠𝑠�< v‘r�vqnmfkx�dwsq‘bsdc-�Bnmrdptdmskx+�vd�‘ccdc�‘�bnmrsq‘hms�sn�sgd�cdodmcdmbx�
o‘sg�=𝑎𝑐𝑙.�𝑑𝑜𝑏𝑗[ hm�nqcdq�sn��ksdq�nts�sgnrd�o‘sgr�vgdqd�udqa�mncdr�g‘c�‘ qdk‘shnm�‘tw vhsg�‘m�hm�mhshud�o‘qshbkd�mncd-�Hm�sgd�dw‘lokd�
‘anud+�sq‘mrenql g‘r�‘m�‘tw qdk‘shnm�sn�sgd�o‘qshbkd�sn ‘mc+�sgdqdenqd+�hs�hr�chrb‘qcdc-�Lnqd�hm�cds‘hk+�sgd�enkknvhmf�dwoqdrrhnmr�gnkc9

RS E;onvdq
‘bk

�����������→ OPDB;sq‘mrenql
cnai

�����������������→ J E;xntq�atrhmdrr
OPDB;sq‘mrenql

‘tw

��������������→ oU-

Sgd�dmshqd�toc‘sdc�oqnbdrr�fdmdq‘sdr�‘�rds�ne�udqa‘k�qdk‘shnmr�𝑉 = 𝑣). ....𝑣𝑘 ‘mc�‘�rds�ne�sqhokdr�𝑆 = 𝑠). .... 𝑠𝑘 ne�sgd�enql�, 𝑒𝑚.�𝑣.�𝑒𝑛 <
vgdqd�𝑣�% 𝑉 ‘mc�𝑒�%𝐸-

@m‘knfntrkx�sn�vg‘s�vd�onhmsdc�nts�enq�sgd�dmshshdr+�mnsd�sg‘s�𝑣 hm�𝑉 ‘qd�rtqe‘bd�enqlr+�sg‘s�hr�hmchuhct‘k�hmfidbsdc�udqa‘k�enqlr�
sg‘s�‘qd�tm‘akd�sn�fdmdq‘khyd�sqhokdr�nudq�lnqognknfhb‘k�nq�kdwhb‘k�u‘qh‘shnmr-�Rn�enq�dw‘lokd�sgd�enkknvhmf�sqhokdr9

, 𝐵𝐿𝐸𝑁𝐷25).�𝑎𝑐𝑞𝑢𝑖𝑟𝑒𝑠.�𝐸𝑛𝑔𝑎𝑔𝑒𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟𝑦�<
, 𝐵𝐿𝐸𝑁𝐷25).�𝑎𝑐𝑞𝑢𝑖𝑟𝑒𝑑.�𝐸𝑛𝑔𝑎𝑔𝑒𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟𝑦�<
, 𝐵𝐿𝐸𝑁𝐷25).�𝑏𝑜𝑢𝑔ℎ𝑡.�𝐸𝑛𝑔𝑎𝑔𝑒𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟𝑦�<

‘qd�bnmrhcdqdc�chrshmbs�‘s�sghr�rs‘fd-

Sgd��m‘k�fn‘k�ne�sgd�ohodkhmd�hr�sn�‘kknv�sn�fdmdq‘khyd�eqnl�sgd�rds�𝑆 = 𝑠). .... 𝑠𝑘 ne�rtqe‘bd�enql�sqhokdr�ne�sxod�, 𝑒𝑚.�𝑣.�𝑒𝑛 <+�sn�sgd�
knvdq�rhydc�rds�𝑇 = 𝑡). .... 𝑡ℎ ne�sqhokdr�ne�sgd�enql�, �𝑚.�𝑟.��𝑛 < vgdqd�d‘bg��𝑖 % 𝐸 hr�‘m�dmshsx�‘mc�𝑟 hr�‘�k‘adk�hm�‘�bnllnm�qdk‘shnm�
unb‘atk‘qx�𝑅-

2-2-�Dmshsx�qd�mhmf

Sgd�etmbshnm�ne�sghr�aknbj�hr�sn�bkd‘m�to�‘mc�mnql‘khyd�sgd�b‘mchc‘sd�dmshshdr�hmsn�‘�mnql‘khydc�enql�sg‘s�‘kknvr�sgd�ldqfhmf�
‘bqnrr�dmshsx�m‘ld�u‘qh‘msr-

05

Dmshshdr�‘qd��qrs�bkd‘mdc�to�ax�qdlnuhmf�kd‘chmf.sq‘hkhmf�otmbst‘shnm�l‘qjr�‘r�vdkk�‘r�rsno,vnqcr-�@esdqvnqcr+�vd�chrshmfthrg�
sgd�enkknvhmf�b‘rdr�enq�mnql‘khy‘shnm9

” Enq�g‘rgs‘fr�‘mc�?�ldmshnmr+�vd�qdlnud�g‘rgs‘fr�‘mc�?�rxlankr+�rokhs�sgd�zb‘ldk�b‘rd“�enqlr�’d-f-+� Rl‘qsBhshdr(�‘mc�knvdq,

b‘rd�sgd�qdrtkshmf�rsqhmf-

” Enq�‘kk�nsgdq�dmshshdr+�vd� kdll‘shyd�‘mc� knvdqb‘rd�‘kk�bnlonmdms�snjdmr�vgnrd�ONR�s‘f�hr�mdhsgdq�Udqa�mnq�Oqnodq�Mntm+�
nsgdqvhrd�vd�rhlokx�knvdqb‘rd-

” Enq�mntmr�sg‘s�g‘ud�u‘qh‘msr�hm�@ldqhb‘m�Dmfkhrg+�vd��m‘kkx�l‘o�sn�sgd�Aqhshrg�Dmfkhrg�u‘qh‘ms-

Vd�s‘jd�‘cu‘ms‘fd�ne�rtbg�mnql‘khydc�udqrhnmr�ne�b‘mchc‘sd�dmshshdr�hm�nqcdq�sn�ldqfd�sgdl+�ax�trhmf�sgd�Ro‘bx�CAodch‘�Ronskhfgs�
Dmshsx�Khmjhmf�khaq‘qx-

06

Sgd�CAodch‘�Ronskhfgs�lncdk�hr�sq‘hmdc�sn�odqenql�ansg�dmshsx�cdsdbshnm�‘mc�khmjhmf-�Hm�nqcdq�sn�onvdq�sghr�lnctkd�vhsg�sgd�
dmshsx�mnql‘khy‘shnm odqenqldc�ax�ntq�ohodkhmd+�vd�qtm�hs�nm�lnch�dc�svdds�rdmsdmbdr�vgdqd�sgd�nqhfhm‘k�rtaidbsr�‘mc�naidbsr�dmshsx�
ro‘mr�’dwsq‘bsdc�ax�sgd�Dmshsx�Dwsq‘bshnm�lnctkd�ne�sgd�Sqhokd�Dwsq‘bshnm�aknbj�hm�Ehf- 0(�‘qd�qdok‘bdc�vhsg�sgdhq�mnql‘khydc�enqlr-�
Mdws+�vd�khmj�sgd�mnql‘khydc�udqrhnmr�ne�sgd�dmshshdr�sn�sgd�bnqqdronmchmf�CAodch‘�dmsqhdr�ne�sgd�Ro‘bx�m‘shud�dmshshdr�vgnrd�sdws�
ro‘mr�‘qd�ansg9

” hmbktcdc�vhsghm�sgd�rtaidbs�nq�naidbs�sdws�ro‘mr�ne�sgd�bnqqdronmchmf�mnql‘khydc�udqrhnm�ne�sgd�dmshshdr:

” nudqk‘oohmf�vhsg�sgd�rxms‘bshb�gd‘cr�ne�sgd�bnqqdronmchmf�mnql‘khydc�udqrhnm�ne�sgd�dmshshdr-

Hm�nsgdq�sdqlr+�vd�kds�sgd�Ro‘bx�CAodch‘�Ronskhfgs�lnctkd�odqenql�sgd�ldqfhmf�ne�dmshshdr�sg‘s�vdqd�mnql‘khydc�sn�sgd�r‘ld�
nq�rhlhk‘q�enqlr+�ax�g‘uhmf�sgdl�khmjdc�sn�sgd�r‘ld�CAodch‘�tmhptd�dmsqhdr-�Enq�dw‘lokd+�sgd�svn�b‘mchc‘sd�dmshshdr�_F‘qsmdq% ‘mc�
_?F‘qsmdq]hmb% ‘qd�ldqfdc�snfdsgdq�ax�khmjhmf�sgdl�’k‘sdq�enql‘khydc�vhsg�‘�qdk‘shnm nvk9r_ld@r sn�sgd�CAodch‘�dmsqx�ne�sgd�
F‘qsmdq�bnmrtkshmf��ql�gsso9..caodch‘�-nqf�.qdrntqbd�.F‘qsmdq(-

Hm�b‘rd�nmkx�sgd��qrs�bnmchshnm�hr�lds+�vd�‘rrhfm�‘�rdl‘mshb�_qdk‘sdcmdrr&�khmj�adsvddm�sgd�b‘mchc‘sd�dmshsx�‘mc�sgd�CAodch‘�
dmsqx+�hmchb‘shmf�sg‘s�sgd�enqldq�hr�mns�‘m�hmrs‘mbd�ne+�ats�q‘sgdq�qdk‘sdc�sn�sgd�k‘ssdq-

07
Enq�dw‘lokd+�sgd�ro‘m�_?f‘qsmdq]rtqudx% hr�

bnmrhcdqdc�nmkx�_qdk‘sdc&�’k‘sdq�ldmshnmdc�vhsg�‘�qdk‘shnm rjnr9qdk_sdc(�sn�sgd�CAodch‘�dmsqx�enq�F‘qsmdq-

Hm�Rdbshnm 3 vd�cdrbqhad�gnv�sgdrd�qdk‘shnmr�‘qd�dmbncdc�hm�sgd�qdrtkshmf�jmnvkdcfd�fq‘og�ax�hmgdqhshmf�eqnl�dwhrshmf�nmsnknfx�
qdk‘shnmr-

05
Rokhsshmf�hr�‘mnsgdq�sxohb‘k�rtas‘rj�ne�Dmshsx�Qd�mhmf�etmbshnmr+�enq�dw‘lokd�ax�rdo‘q‘shmf�sgd�hmchuhct‘k�dmshshdr�hm�o‘qrdc�bnnqchm‘sdc�mntm�ogq‘rdr�khjd�hm�

_ sdrs‘tsnl‘shnm�‘mc� c‘s‘l‘m‘fdldms b‘m�‘bbdkdq‘sd�xntq� chfhs‘ksq‘mrenql‘shnm% Vd�cd‘k�vhsg�sgdrd�b‘rdr�d‘qkhdq�nm�‘s�sgd�sqhokd�dwsq‘bshnm�og‘rd�ax�fdmdq‘shmf�‘�
sqhokd�enq�d‘bg�bnnqchm‘sdc�dmshsx-

06
gssor9..ro‘bx�-hn�.tmhudqrd�.oqnidbs�.ro‘bx�,caodch‘�,ronskhfgs-

07
Vd�jddo�nts�sgd�b‘rdr�vgdm�nmkx�sgd�rdbnmc�bnmchshnm�hr�lds+�‘r�sgdx�sxohb‘kkx�‘qhrd�eqnl�hm‘bbtq‘bhdr�ne�sgd�dmshsx�ro‘m�cdsdbshnm-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

2-3-�Qdk‘shnm�qd�mhmf

Sghr�aknbj�‘hlr�sn��mc�sgd�adrs�oqdchb‘sd�k‘adk�𝑟 enq�d‘bg�qdk‘shnm�udqa�𝑣 hm�‘�sqhokd�, 𝑒𝑚.�𝑣.�𝑒𝑛 < ‘mc�sn�l‘o�𝑣 sn�𝑟 hm�sgd�qdrtkshmf�
sqhokd-

Sgd�‘ooqn‘bg�vd�enkknvdc�bnmrhrsdc�ne�cdqhuhmf�‘�vnqc�dladcchmf�qdoqdrdms‘shnm�ne�sgd�udqa�oqdchb‘sdr�eqnl�‘�oqd,sq‘hmdc�
lncdk+�bnlotshmf�‘m�noshlhydc�bktrsdqhmf�ne�sgd�qdk‘shnm�udbsnqr+ ‘mc��m‘kkx�trhmf�‘�qdoqdrdms‘shud�hmrs‘mbd�ne�d‘bg�bktrsdq�sn�l‘o�
udqa�oqdchb‘sdr-

@esdq�dwodqhldmshmf�vhsg�rdudq‘k�’bnmsdwst‘k�‘mc�mnm,bnmsdwst‘k(�vnqc�dladcchmf�lncdkr�‘mc�bktrsdqhmf�‘kfnqhsglr+�vd�bnm,

udqfdc�sn�‘�rdsto�trhmf�rs‘shb�vnqc�dladcchmfr�kd‘qmdc�vhsg�FknUd�’Fkna‘k�Udbsnqr�enq�Vnqc�Qdoqdrdms‘shnm+ Z38[(�‘mc�‘ookxhmf�
GCARB@M�bktrsdqhmf�sn�sgd�udbsnqr-�Vd�sdrsdc�trhmf�udqa�ogq‘rd�bnmsdwst‘k�dladcchmfr�eqnl�Gtffhmfe‘bd&r�adqs,k‘qfd,tmb‘rdc08

‘mc�
Rdmsdmbd,ADQS-

1/
Gnvdudq+�hs�stqmdc�nts�sg‘s�sgd�noshl‘k�bktrsdq�rbnqdr+�hm�sghr�b‘rd+�vdqd�‘bghdudc�enq�‘�mtladq�ne�bktrsdqr�snn�

bknrd�sn�sgd�mtladq�ne�hsdlr�hm�sgd�c‘s‘rds-
10

Hm�@oodmchw @ vd�qdonqs�sgd�bktrsdqhmf�rbnqdr�‘mc�mtladq�ne�qdrtkshmf�bktrsdqr�enq�
rnld�adrs�odqenqlhmf�bnm�ftq‘shnmr�trhmf�sgd�chfldqdms�dladcchmf�lncdkr-

Qdk‘shnm�dladcchmfr Enq�d‘bg�rhmfkd�nq�ltksh,snjdm�qdk‘shnm�oqdchb‘sd+�vd�fds�sgd�rs‘shb+�2//,chldmrhnm‘k�vnqc�dladcchmf�udbsnq�
l‘cd�‘u‘hk‘akd�enq�sdws�Ro‘m�naidbsr�hm�sgd�Ro‘bx�dm]bnqd]vda]kf,2-5-. ohodkhmd-

11

Chldmrhnm‘khsx�qdctbshnm�‘mc�bktrsdqhmf Vd�trdc�sgd�GCARB@M�bktrsdqhmf�‘kfnqhsgl�dmg‘mbdc�ax�oqduhntrkx�‘ookxhmf�TL@O�chldm,

rhnm�qdctbshnm�sdbgmhptd�nm�sgd�vnqc�dladcchmfr�udbsnqr-
12

GCARB@M�hr�‘�ghdq‘qbghb‘k�udqrhnm�ne�sgd�onotk‘q�cdmrhsx,a‘rdc�CARB@M�
‘kfnqhsgl+�vghbg�hr�bg‘q‘bsdqhydc ax�bnmrhcdqhmf�ntskhdqr�‘mc�kd‘udr�tmbktrsdqdc�sgd�c‘s‘�onhmsr�kxhmf�hm�knv,cdmrhsx�qdfhnmr�Z4/[-�
Bnmrdptdmskx+�ghfg�chldmrhnm‘k�c‘s‘�qdpthqd�lnqd�nardqudc�r‘lokdr�sn�oqnctbd�sgd�rths‘akd�kdudk�ne�cdmrhsx�enq�GCARB@M�sn�vnqj�
oqnodqkx-�Gnvdudq+�‘ookxhmf�TL@O�sn�odqenql�mnm,khmd‘q+�l‘mhenkc�‘v‘qd�chldmrhnm�qdctbshnm�Z40[ g‘r�addm�oqnudm�sn�sq‘mrenql�
sgd�c‘s‘rdsr�cnvm�sn�‘�chldmrhnm�rl‘kk�dmntfg�enq�GCARB@M�sn�bktrsdq�sgd�u‘rs�l‘inqhsx�ne�hmrs‘mbdr-

Hm�nqcdq�sn�noshlhyd�sgd�bnlahm‘shnm�ne�TL@O�‘mc�GCARB@M+�vd�odqenql�‘�fqhc�rd‘qbg�nudq�sgd�gxodq,o‘q‘ldsdqr�ne�ansg�
‘kfnqhsglr�‘mc�du‘kt‘sd�sgd�bktrsdqhmf�trhmf�sgd�rbnqd�hmchb‘sdc�hm�Dpt‘shnm ’0(9

𝑆 = 𝑠𝑖𝑙ℎ𝑜𝑢𝑒𝑡𝑡𝑒𝑋 � 𝑐𝑙𝑢𝑠𝑡𝑒𝑟𝑒𝑑𝑋 . ’0(

vgdqd�sgd�rhkgntdssd�bndffibhdms�𝑠𝑖𝑙ℎ𝑜𝑢𝑒𝑡𝑡𝑒𝑥 ne�‘m�hmrs‘mbd�𝑥�%𝑋 hr�cd�mdc�hm�Dpt‘shnm ’1(9

+𝑏� 𝑎(]𝑚𝑎𝑥+𝑎.𝑏(. ’1(

vhsg�𝑎 adhmf�sgd�ld‘m�chrs‘mbd�sn�sgd�nsgdq�hmrs‘mbdr�hm�sgd�r‘ld�bktrsdq�‘mc�𝑏 adhmf�sgd�ld‘m�chrs‘mbd�sn�sgd�hmrs‘mbdr�ne�sgd�mdws�
bknrdrs�bktrsdq-

Hm�sgd�𝑆 rbnqd�enqltk‘+�sgd�𝑠𝑖𝑙ℎ𝑜𝑢𝑒𝑡𝑡𝑒𝑋 hr�sgd�ld‘m�rhkgntdssd�bndffibhdms�nudq�‘kk�sgd�hmrs‘mbdr�ne�sgd�c‘s‘rds�𝑋 sg‘s�vdqd�‘bst‘kkx�
bktrsdqdc�ax�GCARB@M�Z41[ vghkd�𝑐𝑙𝑢𝑠𝑡𝑒𝑟𝑒𝑑𝑋 hr�sgd�eq‘bshnm�ne�hmrs‘mbdr�ne�𝑋 sg‘s�vdqd�‘bst‘kkx�bktrsdqdc�ax�GCARB@M-

Hm�oq‘bshbd+�vd�noshlhyd�enq�sgd�bk‘rrhb‘k�ld‘rtqd�ne�bktrsdq�bngdrhnm�‘mc�rdo‘q‘shnm�vghkd�odm‘khyhmf�sgd�bnm�ftq‘shnmr�vhsg�knv�
bnudq‘fd�ne�sgd�c‘s‘rds-�Vd��m‘kkx�bgnrd�‘�rtards�ne�adrs,rbnqhmf�gxodq,o‘q‘ldsdq�bnm�ftq‘shnmr�‘mc�oknssdc�sgdhq�𝑆 rbnqd�nudq�sgd�
mtladq�ne�ntsots�bktrsdqr�sgdx�fdmdq‘sd+�rn�sg‘s�vd�‘qd�‘akd�sn�ohbj�‘�rta,noshl‘k�bnm�ftq‘shnm�sg‘s�a‘k‘mbdr�adsvddm�fdmdq‘khy‘shnm�
’edvdq�bktrsdqr(�‘mc�‘bbtq‘bx�’bktrsdq�mtladq�bknrdq�sn�sgd�c‘s‘rds�rhyd(-

Qdk‘shnm�l‘oohmf Sgd�sqhokdr�hm�ntq�c‘s‘rds�nesdm�bnms‘hm�mtldqntr�chrshmbs�qdk‘shnmr�sg‘s�lhfgs�ad�rddm�‘r�rxmnmxlr-�Enq�hmrs‘mbd+�
qdk‘shnmr�rtbg�‘r�zhmbktcdr“+�zhmunkudr“+�zdladcr“�‘mc�zbnms‘hmr“�b‘m�bnmudx�rhlhk‘q�ld‘mhmfr-�Sn�lhmhlhyd�qdctmc‘mbx�‘mc�rtoonqs�
rdl‘mshb�qdsqhdu‘k�ne�sgd�sqhokdr�hm�sgd�fq‘og+�vd�bnmrnkhc‘sd�sgdrd�dwsq‘bsdc�qdk‘shnmr�hmsn�‘�rl‘kkdq�rds�ne�oqdcd�mdc�qdk‘shnmr-�
Sgdqdenqd+�enq�d‘bg�qdk‘shnm�udqa�𝑣 hm�sgd�c‘s‘rds+�vd�qdok‘bd�hs�vhsg�sgd�oqdchb‘sd�k‘adk�𝑟 bnmrhrshmf�ne�sgd�kdll‘�ne�sgd�lnrs�
eqdptdms�qdk‘shnm�hm�sgd�bktrsdq�ne�𝑣-�Nsgdqvhrd+�vd�l‘o�hs�sn�hsrdke�he�𝑣 v‘r�‘m�ntskhdq�‘mc�mns�bktrsdqdc-�Sgtr+�sgd�sgqdd�chrshmbs�
sqhokdr�rgnvm�hm�sgd�k‘rs�dw‘lokd�ne�Rdbshnm 2-1-1 vntkc�ad�ldqfdc�‘mc�sgd�qdrtkshmf�sqhokd�vntkc�ad9

, 𝐵𝐿𝐸𝑁𝐷25).�𝐵𝑈𝑌 .�𝐸𝑛𝑔𝑎𝑔𝑒𝑚𝑒𝑛𝑡𝐹𝑎𝑐𝑡𝑜𝑟𝑦�<-
13

3-�Sgd�trd�bZrd8�chfhsZk�spZmrenplZshnm�lnmhsnphmf

Sgd�qdbdms�rtqfd�hm�c‘s‘�rbhdmbd�‘mc�‘qsh�bh‘k�hmsdkkhfdmbd�sdbgmnknfhdr�g‘r�kdc�sn�rhfmh�b‘ms�hmrhfgsr�‘mc�‘hcdc�hm�sgd�bqd‘shnm�
ne�mtldqntr�cdbhrhnm,l‘jhmf�snnkr�Z42[-�Sgdrd�hmrsqtldmsr�‘rrhrs�hmudrsnqr�hm�cdbhrhnm,l‘jhmf�‘mc�onkhbxl‘jdqr�hm�bqd‘shmf�onkhbx�
hmsdqudmshnmr+�vghbg�g‘ud�sgd�onsdmsh‘k�sn�annrs�dbnmnlhb�fqnvsg�‘mc�dmg‘mbd�rnbhds‘k�vdkk,adhmf�Z43+44[-

08
gssor9..gtffhmfe‘bd�-bn�.adqs�,k‘qfd�,tmb‘rdc-

1/
gssor9..radqs�-mds.-

10
Hm�nsgdq�sdqlr+�sgdrd�qdoqdrdms‘shnmr�vdqd�mns�rths‘akd�enq�fdmdq‘khyhmf�dmntfg�nudq�qdk‘shnmr+�oqna‘akx�ctd�sn�sgd�bnmsdws,rodbh�b�hmenql‘shnm�sgdx�‘qd�dmbnchmf-

11
gssor9..fhsgta�-bnl�.dwoknrhnm�.ro‘bx�,lncdkr�.qdkd‘rdr�.s‘f�.dm�]bnqd�]vda�]kf�,2�-5�-/-

12
gssor9..tl‘o�,kd‘qm�-qd‘csgdcnbr�-hn�.dm�.k‘sdrs�.o‘q‘ldsdqr�-gslk-

13
@�BRU��kd�vhsg�‘�r‘lokd�ne�sgd�lnrs�eqdptdms mnql‘khydc�sqhokdr+�snfdsgdq�vhsg�sgd�nqhfhm‘kkx�l‘sbgdc�qdk‘shnmr�b‘m�ad�entmc�hm�sgd�oqnidbs�qdonrhsnqx�‘s�gssor9..

fhsgta�-bnl�.y‘u‘u‘m�.csl�]jf�.akna�.l‘rsdq�.c‘s‘�,bnkkdbshnm�.svhssdq�.r‘lokdMnql‘khydcSqhokdr�-sru-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

SZakd 1

@�r‘lokd�ne�rs‘sdldmsr�dwsq‘bsdc�ax�ntq�ohodkhmd-

Rtaidbs Dmshsx Qdk‘shnm Naidbs Dmshsx

o‘mcdlhb ‘bbdkdq‘sd chfhs‘k]sq‘mrenql‘shnm

‘qsh�bh‘k]hmsdkkhfdmbd hlo‘bs hmrtq‘mbd]rdbsnq

lhbqnrnes atx qhrjhp

c‘s‘,cqhudm]hmrhfgs cqhud cdbhrhnm,l‘jhmf

‘fhkd]atrhmdrr cdl‘mc dfldbshud]l‘qjdshmf]b‘o‘ahkhsx

gnnsrthsd atx ‘h]bg‘sans]�ql

‘tsnlk fdmdq‘sd c‘s‘,cqhudm]hmrhfgs

hl‘fd]bk‘rrh�b‘shnm trd sq‘mredq]kd‘qmhmf

mdv]adkfhtl]aqdvhmf hlokdldms chfhs‘k vnqjfinv]ok‘bd]rnktshnm

d,qtoh a‘bj dwhrshmf hmch‘m qtodd

71#]ne]bhn hlokdldms mdv]sdbgmnknfx

hl‘fd]qdbnfmhshnm]eq‘ldvnqj trd ‘qsh�bh‘k]hmsdkkhfdmbd

lhbqnhmrtq‘mbd bknrd ‘eqhb‘]hmrtq‘mbd]f‘o

grab]p‘s‘q hmsqnctbd lnahkd]o‘xldms

enqc]lnsnq]bnlo‘mx dwoknqd aknbjbg‘hm]sdbgmnknfx

Hm�o‘qshbtk‘q+�sgd�‘ookhb‘shnm�ne�sgdrd�btsshmf,dcfd�sdbgmnknfhdr�sn�rnbh‘k�ldch‘�‘mc�mdvr�g‘r�fqd‘s�onsdmsh‘k�rhmbd�sgdx�oqnuhcd�
‘�k‘qfdq�rds�ne�hmenql‘shnm�sg‘m�rs‘mc‘qc�knvdq�eqdptdmbx�rnbhn,dbnmnlhb�hmchb‘snqr�Z45+46[-

Sgdrd�noonqstmhshdr�‘mc�bg‘kkdmfdr�‘qd�hmrohqhmf�sgd�qdrd‘qbg�‘bshuhshdr�‘s�sgd�Dtqnod‘m�Bnllhrrhnm&r�Bnlodsdmbd�Bdmsdq�nm�
Bnlonrhsd�Hmchb‘snqr�‘mc�Rbnqdan‘qcr

14
‘s�sgd�Inhms�Qdrd‘qbg�Bdmsqd�’IQB(

15
‘hldc�‘s�sgd�cdudknoldms�ne�‘�sq‘bjdq�ne�rnbhds‘k�‘mc�

dbnmnlhb�‘bshuhshdr�hm�Dtqnod‘m�bntmsqhdr�trhmf�tmbnmudmshnm‘k�c‘s‘�Z47[-

Hm�khfgs�ne�sghr+�vd�g‘ud�cdoknxdc�ntq�oqnsnsxod�ohodkhmd�sn�cdudkno�‘�Chfhs‘k�Sq‘mrenql‘shnm�lnmhsnqhmf�rxrsdl�eqnl�‘ksdqm‘shud�
rntqbdr-�Sgd�sdbgmnknfhb‘k�cnl‘hm�ne�Chfhs‘k�Sq‘mrenql‘shnm�hr�vhcdkx�odqu‘rhud�hm�ansg�rbgnk‘qkx�‘mc�hmctrsqh‘k�otakhb‘shnmr�’rbh,
dmsh�b�o‘odqr+�o‘sdmsr(�‘r�vdkk�‘r hm�sgd�e‘rs,qd‘bshud�mdvr�‘mc�rnbh‘k�ldch‘+�b‘ostqhmf�sgd�k‘sdrs�toc‘sdr�hm�sgd��dkc9�sgdqdenqd+�hs�
qdoqdrdmsr�‘�qdkdu‘ms�admbgl‘qj�enq�sgd�b‘o‘bhsx�ne�ntq�oqnsnsxod�sn�khmj�‘mc�dwsdmc�dwhrshmf�jmnvkdcfd�fq‘ogr�fdmdq‘sdc�eqnl�bnm,

udmshnm‘k�rntqbdr-�@s�sghr�‘hl+�vd�g‘ud�fdmdq‘sdc�‘�jmnvkdcfd�fq‘og�hm�sgd�cnl‘hm�ne�Chfhs‘k�Sq‘mrenql‘shnm�eqnl�‘�snohb,rodbh�b�
svdds�c‘s‘rds-

Sgd�c‘s‘rds�v‘r�bnkkdbsdc�ax�trhmf�sgd�Svhssdq�otakhb�@OH�u1�etkk,‘qbghud�rd‘qbg�dmconhms+�qdsqhduhmf�Dmfkhrg�k‘mft‘fd�svddsr�
eqnl�1/11�bnms‘hmhmf�sgd�g‘rgs‘f�!Chfhs‘kSq‘mrenql‘shnm-�Vd�dwbktcdc�‘kk�qdsvddsr-�Eqnl�sgd�‘ooqnwhl‘sdkx�3L�svddsr�l‘sbghmf�
sgd�ptdqx+�vd�r‘lokdc�‘�c‘s‘rds�ne�‘qntmc�0//j

16
‘mc�qtm�sgd�ohodkhmd�nm�hs-

Sgd�qdrtkshmf�CSRLL]JF�’Chfhs‘k�Sq‘mrenql‘shnm�Rnbh‘k�Ldch‘�Lnmhsnq�Jmnvkdcfd�Fq‘og(�bnloqhrdr�‘ooqnwhl‘sdkx�11+16/�
rs‘sdldmsr-�Vd�qdoqdrdmsdc�‘kk�bk‘hlr�dwsq‘bsdc� eqnl�sgd�svddsr�trhmf�sgd�CSRLL]JF�nmsnknfx�vd�bqd‘sdc� enq�sghr�otqonrd-

17

S‘akd 1 rgnvr�‘�r‘lokd�ne�sgdrd�rs‘sdldmsr-�Sgd�qd‘cdq�mnshbdr�sg‘s�vd�qdedq�sn�rs‘sdldmsr�nq�sqhokdr� hmchfldqdmskx-�Sgd�sqhokdr�
nas‘hmdc�‘esdq�sgd�qdh�b‘shnm�g‘ud�mns�addm�s‘jdm�hmsn�‘bbntms�enq�sgd�rs‘shrshbr�qdonqsdc�hm�sghr�o‘odq-

Vd�qdh�dc�d‘bg�bk‘hl� hmsn�csrll,nms9Rs‘sdldms bk‘rr� hmrs‘mbdr+�vgdqd�csrll,nms hr�sgd�m‘ldro‘bd�oqd�w�ne�sgd�CSRLL]JF�
nmsnknfx�‘mc�‘�csrll,nms9Rs‘sdldms cd�mdr�‘�rodbh�b�bk‘hl�dwsq‘bsdc� eqnl�‘�fhudm�mtladq�ne� svddsr-�M‘ldkx+�d‘bg�rs‘sdldms�
hmbktcdr9

” sgd�qdh�b‘shnm�ne�sgd�sqhokd�hsrdke�uh‘�qce9rtaidbs+qce9oqdchb‘sd ‘mc�qce9naidbs oqdchb‘sdr:

” ‘�c‘s‘�oqnodqsx�csrll,nms9g‘rRtoonqs qdonqshmf�sgd�mtladq�ne�svddsr�rtoonqshmf�sgd�bk‘hl:

” ‘�mtladq�ne�naidbs�oqnodqsx�hmrs‘mbdr�csrll,nms9bnldreqnlSvdds q‘mfhmf�nudq�nmsnknfx�hmrs‘mbdr�ne�sxod�csrll,nms9Svdds ’vghbg�
v‘r�hmgdqhsdc�eqnl�rbgdl‘9Rnbh‘kLdch‘Onrshmf(�rtoonqshmf�sgd�bk‘hl:

” @�annkd‘m�c‘s‘�oqnodqsx�csrll,nms9mdf‘shnm fi‘ffhmf�vgdsgdq�‘�mdf‘shnm�ne�sgd�bk‘hl&r�oqdchb‘sd�v‘r�o‘qrdc�eqnl�sgd rntqbd�
sdws-

Ehf- 3 rgnvr�‘�rgnqsdmdc�dw‘lokd�ne�‘�bk‘hl�qdh�b‘shnm�g‘uhmf�sgd�CSRLL]JF�nmsnknfx&r�hmrs‘mbd�l‘bghmd]kd‘qmhmf ‘r�qce9naidbs
‘mc�rtoonqs�dpt‘k�sn�rhw-

Hm�Ehf- 4 hmrsd‘c�vd�uhrt‘khyd�‘�rta,fq‘og�ne�CSRLL]JF�rgnvhmf�‘�edv�r‘lokd�sqhokdr�g‘uhmf�sgd�hmrs‘mbd�l‘bghmd]kd‘qmhmf ‘r�sgd�
rtaidbs-�Gdqd+�vd�qdonqs�itrs�sgd�rs‘sdldmsr+�ghchmf�bk‘hl�qdh�b‘shnm�enq�sgd�r‘jd�ne�qd‘c‘ahkhsx-

Sgd� khmjhmf�ne� sgd�CSRLL]JF� hmrs‘mbdr� sn� sgd�CAodch‘�nmsnknfx� hr� hlokdldmsdc�ax�trhmf� sgd�nvk9r‘ld@r ‘mc� rjnr9qdk‘sdc
oqdchb‘sdr�hm�nqcdq�sn�dmbncd�dmshsx�dpt‘khsx�‘mc�qdk‘sdcmdrr+�qdrodbshudkx-�CSRLL]JF�oqnuhcdr�1+746�nvk9r‘ld@r khmjr�‘mc 2+2/8�
rjnr9qdk‘sdc khmjr�sn CAOdch‘�dmsqhdr-�Ehf- 5 rgnvr�rnld�dw‘lokdr�nvk9r‘ld@r ‘mc�rjnr9qdk‘sdc dcfdr�eqnl�‘�mtladq�ne�dmshshdr�nmsn�
sgd�CAodch‘�qdrntqbd�gsso9..caodch‘�-nqf�.qdrntqbd�.L‘bghmd�]kd‘qmhmf ’sgd�mncd�hm�xdkknv(-

14
Dtqnod‘m�Bnllhrrhnm&r�Bnlodsdmbd�Bdmsdq�nm�Bnlonrhsd�Hmchb‘snqr�‘mc�Rbnqdan‘qcr�’BNHM(9�gssor9..bnlonrhsd�,hmchb‘snqr�-iqb�-db�-dtqno‘�-dt.-

15
Sgd�Inhms�Qdrd‘qbg�Bdmsqd�’IQB(�ne�sgd�Dtqnod‘m�Bnllhrrhnm�’DB(9�gssor9..db�-dtqno‘�-dt�.hmen�.cdo‘qsldmsr�.inhms�,qdrd‘qbg�,bdmsqd�]dm-

16
@esdq�qdlnu‘k�ne�ctokhb‘sdr�‘mc�md‘q,ctokhb‘sdr+�m‘ldkx�svddsr�nudq�‘�/-74�Kdudmrgsdhm�rsqhmf�rhlhk‘qhsx�sgqdrgnkc+�bnlotsdc�‘esdq�oqdoqnbdrrhmf-

17
Sgd�nmsnknfx�cd�mhshnmr�‘qd�knb‘sdc�vhsghm�sgd�r‘ld��kd�ne�sgd�sqhokd�rsnqd-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

csrll,nms9rs_sdldmsX0/0// _ csrll,nms9Rs_sdldms*

qce9Rs_sdldms :

csrll,nms9mdf_shnm e_krd :

csrll,nms9bnldreqnlSvdds csrll9svddsX0313155217771318841 :

---

csrll,nms9g_rRtoonqs 5 :

qce9rtaidbs csrll9ltkshXo_fdXcnbtldmsXbk_rrhehb_shnm :

qce9oqdchb_sd csrll,nms9trd :

qce9naidbs csrll9l_bghmdXkd_qmhmf -

Ehf- 3- @�rgnqsdmdc�dw‘lokd�ne�qdh�b‘shnm�enq�‘�Rs‘sdldms�bnmbdqmhmf�sgd�hmrs‘mbd�l‘bghmd]kd‘qmhmf+�fqntmcdc�ax�5�svddsr+�vhsg�sgd�sgqdd�cnsr�qdedqqhmf�sn�sgd�ghccdm�
csrll,nms9bnldreqnlSvdds oqdchb‘sdr-

Ehf- 4- @ rtafq‘og eqnl CSRLL]JF rgnvhmf ‘ edv r‘lokd bk‘hlr enq sgd hmrs‘mbd l‘bghmd]kd‘qmhmf+ oqhnq sn ‘ookxhmf dwokhbhs rs‘sdldms qdh�b‘shnm-

Sgd�qdrtkshmf�c‘s‘�g‘ud�addm�l‘cd�otakhbkx�‘bbdrrhakd�tmcdq�Bqd‘shud�Bnllnmr�@ssqhatshnm�3-/�Hmsdqm‘shnm‘k�’BB�AX�3-/(�kh,
bdmrd

18
vhsghm�sgd�Inhms�Qdrd‘qbg�Bdmsqd�C‘s‘ B‘s‘knftd+

2/
‘r�vdkk�‘r�vhsghm�sgd�Dtqnod‘m�C‘s‘�onqs‘k+

20
sgd�nffibh‘k�c‘s‘�qdonrhsnqx�

ne�sgd�Dtqnod‘m�Bnllhrrhnm-�Sgd�chqdbs�khmj�sn�sgd�Chfhs‘k�Sq‘mrenql‘shnm�jmnvkdcfd�fq‘og+�‘u‘hk‘akd�hm�Sdqrd�QCE�Sqhokd�K‘mft‘fd�
’Stqskd(+�hr�gssor9..idncoo�-iqb�-db�-dtqno‘�-dt�.eso�.iqb�,nodmc‘s‘�.BB�,BNHM�.rd�,sq‘bjdq�.CSRLL�]JF�-ssk-�Hm�@oodmchw A vd�‘krn�dwok‘hm�gnv�
sgd�jmnvkdcfd�fq‘og�b‘m�ad�trdc�hm�cnl‘hm�‘ookhb‘shnmr+�‘knmf�vhsg�‘�oq‘bshb‘k�P]@�dwdqbhrd�uh‘�Qdsqhdu‘k�@tfldmsdc�Fdmdq‘shnm�
’Q@F(�Z48[-

Vd�mnv qdonqs�nm�sgd�dwodqhldms‘k�qdrtksr�ne�fdmdq‘shmf�sgd�CSRLL]JF�jmnvkdcfd�fq‘og�uh‘�sgd�oqnbdrrhmf�lnctkdr�cdrbqhadc�
hm�Rdbshnm 2-

3-0-�Oqdoqnbdrrhmf�‘mc�sqhokd�dwsq‘bshnm

@r�enq�sgd�dwsq‘bsdc�dmshshdr+�‘qntmc�22.8# ‘mc�5.33# hmbktcdc�g‘rgs‘fr�‘mc�? dmshsx�ldmshnmr+�qdrodbshudkx:�2.23# vdqd�bnlokdw�
mntm�ogq‘rdr�vhsg�oqdonrhshnm‘k�‘ss‘bgldmsr�vghkd�‘qntmc�05.5# bnms‘hmdc�pt‘mshs‘shud�lnch�dqr�ne�‘mx�sxod�’btqqdmbx+�odqbdms+�
dsb-(-

Nts�ne�‘kk�sgd�fdmdq‘sdc�sqhokdr+�‘�4.87# g‘c�dhsgdq�sgd�rtaidbs�nq�naidbs�dmshsx�l‘cd�ax�‘�qdrnkudc�oqnmnlhm‘k�‘m‘ognq‘+�vghkd�
).82# ‘mc�3# g‘c�𝑁𝐸𝐺>𝑇 𝐼𝑂𝑁 ‘mc�𝐼𝑁𝑇𝐸𝑅𝑅𝑂𝐺>𝑇 𝐼𝑉 𝐸 s‘fr+�qdrodbshudkx-

18
Bqd‘shud�Bnllnmr�@ssqhatshnm�3-/�Hmsdqm‘shnm‘k�khbdmrd-�gssor9..bqd‘shudbnllnmr�-nqf�.khbdmrdr�.ax�.3�-/.

2/
gssor9..c‘s‘�-iqb�-db�-dtqno‘�-dt�.c‘s‘rds�.e6ad36e6�,38‘1�,33d7�,8cb7�,/32624‘e3028-

20
gssor9..c‘s‘�-dtqno‘�-dt�.77t�.c‘s‘rds�.e6ad36e6�,38‘1�,33d7�,8cb7�,/32624‘e3028-



Heliyon 10 (2024) e32479

11

U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

Ehf- 5- @�rtafq‘og�eqnl�CSRLL]JF�rgnvhmf�dmshsx�khmjhmf�uh‘�nvk9r‘ld@r ‘mc�rjnr9qdk‘sdc oqdchb‘sdr�ne�rnld�JF�hmrs‘mbdr�sn�sgd�CAodch‘�qdrntqbd�gsso9..caodch‘�-
nqf�.qdrntqbd�.L‘bghmd�]kd‘qmhmf ’sgd�aktd�mncd(-

SZakd 2

R‘lokd�qdk‘shnm�udqa,oqdchb‘sd�l‘oohmf-

Qdk‘shnm Udqa Qdk‘shnm Oqdchb‘sd Dw‘lokd

etdk ETDK _Gnv sgd TQ) Dbnrxrsdl hr Etdkhmf Bnans L‘qjds Fqnvsg%

cqhudm ax ETDK _Chfhs‘k sq‘mrenql‘shnm hm Gn Bgh Lhmg hr adhmf cqhudm ax qdlnsd vnqjhmf%

‘bbdkdq‘sdc ax ETDK _gtfd rnbh‘k sqdmcr adhmf ‘bbdkdq‘sdc ax sgd o‘mcdlhb-%

hcdmshex HCDMSHEX _L‘bghmd kd‘qmhmf b‘m hcdmshex rhfmr ne @kygdhldqr hm o‘shdmsr%

pt‘mshex HCDMSHEX _Qdrd‘qbg pt‘msh�dr F%r onsdmsh‘k hm qn‘lhmf ‘mc l‘mte‘bstqhmf%

oqdchbs HCDMSHEX _@H,rtoonqsdc sdrs b‘m oqdchbs dxd chrd‘rd sg‘s kd‘cr sn akhmcmdrr%

3-1-�Qdk‘shnm�bktrsdqhmf

Rs‘qshmf�vhsg�‘�rds�ne�18+224�q‘v�sqhokdr+
21

vd�cdqhudc�1+428�tmhptd�2//,chldmrhnm‘k�vnqc�dladcchmfr�eqnl�FknUd�‘mc�rs‘m,

c‘qchydc sgdl-

Uh‘�sgd�fqhc�rd‘qbg�noshlhy‘shnm�cdrbqhadc�hm�Rdbshnm 2+�vd�bnmudqfdc�sn�‘�TL@O�svn,chldmrhnm‘k�qdoqdrdms‘shnm�ne�sgd�udbsnq�
c‘s‘rds+�trhmf�‘�𝑛]𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑟𝑠�= 4 gxodq,o‘q‘ldsdq+�vghbg�bnmrsq‘hmr�TL@O�sn�knnj�‘s�q‘sgdq�knb‘k�mdhfganqgnncr�ne��ud�c‘s‘�onhmsr�
vgdm�‘ssdloshmf�sn�kd‘qm�sgd�l‘mhenkc�rsqtbstqd�ne�sgd�c‘s‘-�Vd�sgdm�noshlhydc�TL@O�chldmrhnm‘khsx�qdctbshnm�‘mc�GCARB@M�
bktrsdqhmf�nm�sghr�qdctbdc�c‘s‘rds�uh‘�sgd�gxodq,o‘q‘ldsdq�fqhc�rd‘qbg�cdrbqhadc�hm�Rdbshnm 2-

S‘akd 2 rgnvr�rnld�r‘lokd�l‘oohmfr�eqnl�qdk‘shnmr�sn�sgdhq�‘rrnbh‘sdc�oqdchb‘sd�k‘adkr+�bnmrhrshmf�ne�sgd�kdll‘�ne�sgd�lnrs�
eqdptdms�qdk‘shnm�hm�sgdhq�bktrsdqr-

4-�DwodphldmsZk�duZktZshnm

Vd�odqenql�‘�svnenkc�du‘kt‘shnm�ne�ntq�ldsgncnknfx-�Ehqrs+�vd�du‘kt‘sd�sgd�oqdbhrhnm+�qdb‘kk+�‘mc�E0�ax�l‘mt‘kkx�‘rrdrrhmf�sgd�
sqtsgetkmdrr�ne�‘�sdrs�rds�ne�rs‘sdldmsr-�Rdbnmc+�vd�du‘kt‘sd�ntq�ohodkhmd&r�oqdbhrhnm�‘f‘hmrs�‘�mtladq�ne�‘ksdqm‘shud�snnkr-

4-0-�Gtl‘m�dwodqs�‘rrdrrldms

Enq�sgd��qrs�du‘kt‘shnm+�vd�q‘mcnlkx�rdkdbsdc�372�rs‘sdldmsr+�dpt‘kkx�chrsqhatsdc�‘lnmf�ghfg,rtoonqs�’rtoonqs�fqd‘sdq�nq�dpt‘k�
sn�4(�‘mc knv,rtoonqs�sqhokd�fqntor-�D‘bg�sqhokd�v‘r�‘rrdrrdc�ax�sgqdd�du‘kt‘snqr�‘r�Sqtd�nq�E‘krd-�Sgd�_Sqtd&�k‘adk�v‘r�‘rrhfmdc�nmkx�
vgdm�‘kk�sgd�enkknvhmf�bqhsdqh‘�vdqd�r‘shr�dc9

21
Sgdrd�‘qd�rtqe‘bd,kdudk�b‘mchc‘sd�sqhokdr�eqnl�sgd�Sqhokd�Dwsq‘bsnq+�bntmsdc�oqhnq�sn�dmshsx�‘mc�qdk‘shnm�ldqfhmf-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

SZakd 3

Sqhokd�du‘kt‘shnm�nudq�‘�l‘mt‘kkx�‘mmns‘sdc�rds�ne�380�
svddsr-

SO EO SM Oqdbhrhnm Qdb‘kk E0

353 08 1/ /-85 /-84 /-84

” sgd�rtai�‘mc�nai�dmshshdr�‘qd�khmjdc�ax�‘�qdk‘shnm�hm�sgd�svdds�sdws:

” sgd�‘rrhfmdc�qdk‘shnm�k‘adk�dms‘hkr�sgd�qdk‘shnm�udqa�hm�sgd�svdds�sdws:

” sgd�ro‘mr�ne�sgd�rtaidbs.naidbs�ne�dwsq‘bsdc�sqhokdr�hmbktcd�sgd�rxms‘bshb�gd‘c�ne�sgd�qdk‘shnm&r�rtaidbs.naidbs-
22

Vd�b‘kbtk‘sdc�sgd�‘udq‘fd�o‘hq,vhrd�Bngdm�𝜅 hmsdq,q‘sdq�‘fqddldms+�qdrtkshmf�hm�‘�u‘ktd�ne�/-50-�Sghr�u‘ktd�fdmdq‘kkx�rtffdrsr�‘�
rhfmh�b‘ms�kdudk�ne�‘fqddldms-�Vd�‘krn�bnlotsdc�sgd�Ekdhrr�𝜅𝐹 ‘fqddldms�ne�‘kk�sgd�2�q‘sdqr-�Sghr�hr�q‘mfhmf�hm�=�0.�+0[ ‘mc�hr�cd�mdc�
‘bbnqchmf�sn Z5/[ ‘r9

𝜅𝐹 =
𝑝𝑜 � 𝑝𝑒
0 � 𝑝𝑒

. ’2(

vgdqd�𝑝𝑜 hr�sgd�nardqudc�hmsdq,‘mmns‘snq�‘fqddldms�‘mc�𝑝𝑒 hr�sgd�oqhnq�oqna‘ahkhsx�drshl‘sdr�ne�sgd�hmsdq,‘mmns‘snq�‘fqddldms+�sg‘s�hr�
sgd�‘fqddldms�sg‘s�vd�vntkc�dwodbs�he�sgd�‘mmns‘snqr�vdqd�‘mmns‘shmf�q‘mcnlkx-�Sgd�Ekdhrr�𝜅𝐹 rbnqd�qd‘bgdr�/-447+�vghbg�hmchb‘sdr�
‘�rtars‘msh‘k�‘fqddldms+�‘ksgntfg�nmd�‘mmns‘snq�ed‘stqdc�‘m�ntskhdq�q‘shmf�nm�‘�rodbh�b�b‘sdfnqx�ne�b‘rdr-

Vd�du‘kt‘sdc�sgd�372�rs‘sdldmsr�dwsq‘bsdc�ax�ntq�ohodkhmd�trhmf�sgd�l‘inqhsx�unsd�ne�sgd�sgqdd�‘mmns‘snqr+�xhdkchmf�‘�oqdbhrhnm�
ne�/-85-�Sn�bnlotsd�sgd�qdb‘kk+�sgd�sgqdd�‘mmns‘snqr�vdqd�‘rrhfmdc�‘m�‘cchshnm‘k�s‘rj9�dwsq‘bshmf�sqhokdr�sg‘s�sgdx�cddldc�bnqqdbs�
eqnl�sgd�r‘ld�svddsr�bnms‘hmhmf�sgd�372�rdkdbsdc�rs‘sdldmsr- Sgd�sns‘k�bntms�ne�sgdrd�svddsr�v‘r�380+�vghbg�dwbddcdc�sgd�mtladq�
ne�sqhokdr�ctd�sn�rnld�adhmf�dwsq‘bsdc�eqnl�ltkshokd�svddsr-�Sgd�sns‘k�mtladq�ne�sqhokdr�l‘mt‘kkx�dwsq‘bsdc�eqnl�sgd�‘mmns‘snqr�v‘r�
373�’vd�bnmrhcdqdc�sgd�tmhnm�ne�‘kk�sgd�sqhokdr�dwsq‘bsdc�ax�d‘bg�‘mmns‘snq(-�Bnmrdptdmskx+�vd�vdqd�‘akd�sn�b‘kbtk‘sd�sgd�mtladq�ne�
sqtd�onrhshudr�’SO(+�e‘krd�onrhshudr�’EO(+�‘mc�sqtd�mdf‘shudr�’SM(-�S‘akd 3 chrok‘xr�sgd�SO+�EO+�‘mc�SM�u‘ktdr�enq�sgd�373�l‘mt‘kkx�
dwsq‘bsdc�sqhokdr-�Sgd�s‘akd�rgnvr�sg‘s�sgd�‘bghdudc�qdb‘kk�v‘r�/-84�‘mc�sgd�E0�rbnqd�v‘r�/-84-

Hmchuhct‘k�q‘sdq�drshl‘sdr�q‘mfdc�eqnl�/-8/�sn�/-85-�Nudq‘kk+�sgdrd�qdrtksr�hmchb‘sd�sg‘s�sgd�ohodkhmd�b‘m�dwsq‘bs�sqhokdr�vhsg�fnnc�
oqdbhrhnm�eqnl�mnhrx�sdws�khjd�svddsr+�vghkd�‘s�sgd�r‘ld�shld�lhrrhmf�nmkx�‘�edv�sqhokdr-

Tonm�‘m‘kxyhmf�sgd�qdrtksr+�vd�hcdmsh�dc�sgd�oqhl‘qx�dqqnq�rntqbdr�hm�sgd�enkknvhmf�cdrbdmchmf�nqcdq9�h(�e‘hktqd�hm�sgd�rxms‘bshb�
o‘qrhmf�ne�sgd�rdmsdmbd�’4�b‘rdr(+�hh(�hm‘bbtq‘bx�ne�qdk‘shnm�bktrsdqhmf.l‘oohmf�’3�b‘rdr(+�‘mc�hhh(�dqqnq�hm�oqnmnlhm‘k�‘m‘ognq‘�
qdrnktshnm�’3�b‘rdr(-

4-1-�Bnlo‘q‘shud�du‘kt‘shnm

Hm�sgd�rdbnmc�du‘kt‘shnm+�vd�q‘mcnlkx�r‘lokdc�4//�svddsr�eqnl�sgd�0//j,rhydc�nqhfhm‘k�c‘s‘rds�‘mc�trdc�ntq�ohodkhmd�sn�dwsq‘bs�
b‘mchc‘sd�dmshshdr-�Vd�sgdm�ldqfd�sghr�rds�ne�dmshshdr�vhsg�sgd�nmd�fdmdq‘sdc�ax�sgd�CxFHDoo�Dwsq‘bsnq�Z50[-

CxFHDoo� hr�‘m� HD� eq‘ldvnqj� sg‘s hr�‘akd� sn� inhmskx�dwsq‘bs�‘�rds�ne�5�oqd,cd�mdc� sxodr�ne�dmshshdr�’Ldsgnc+�S‘rj+�L‘sdqh‘k+�
Ldsqhb+�Nsgdq,Rbhdmsh�b,Sdql+�‘mc�Fdmdqhb(-�Sn�cdsdbs�sgd�dmshshdr�CxFHDoo�trdr�‘�eddc,enqv‘qc�mdtq‘k�mdsvnqj�nm�sdwst‘k�ro‘m�
qdoqdrdms‘shnmr�‘mc�bnlotsdr�‘�rbnqd�enq�d‘bg�dmshsx�sxod:�‘m�dmshsx�hr�cdsdbsdc�bnmrhcdqhmf�sgd�ghfgdrs�rbnqd�enq�‘m�dmshsx�sxod�he�‘�
lhmhltl�sgqdrgnkc�hr�lds-

Vd�sgdm�dloknxdc�entq�‘ksdqm‘shud ldsgncr�sn�hcdmshex�qdk‘shnmrghor�adsvddm�sgdrd�dmshshdr�‘mc�sgtr�dwsq‘bs�sgd�rs‘sdldmsr�eqnl�
sgd�4//�svddsr-�Rodbh�b‘kkx+�vd�bnlo‘qdc9

” IodmGD�DwspZbsnp+�sgd�HD�snnk�ne�sgd�Rs‘menqc�Bnqd�MKO�rthsd Z51[+�vghbg�hr�trdc�sn�dwsq‘bs�nodm,cnl‘hm�qdk‘shnmrghor�bnlonrdc�
ax�nmkx�nmd�udqa�‘lnmf�b‘mchc‘sd�dmshshdr�eqnl�ntq�ohodkhmd:

” OnRS�DwspZbsnp+�‘�lnctkd�athks�nm�sno�ne�sgd�Rs‘menqc�Bnqd�MKO�rthsd�sg‘s�trdr�OnR�s‘fr�sn �mc�‘kk�udqar�sg‘s�dwhrs�adsvddm�svn�
b‘mchc‘sd�dmshshdr�hm�‘�rdmsdmbd�sn�dwsq‘bs�udqa�qdk‘shnmr+�trhmf�‘�vhmcnv�ne�l‘w�snjdm�chrs‘mbd�04�adsvddm�sgd�dmshshdr:

” Cdodmcdmbx aZrdc�DwspZbsnp+�‘�lnctkd�sg‘s�dwsq‘bsr�cdodmcdmbx�sqddr�trhmf�sgd�cdodmcdmbx�o‘qrdq�ne�sgd�Rs‘menqc�Bnqd�MKO�
rthsd+�l‘or�dmshshdr�oqduhntrkx�dwsq‘bsdc�trhmf�CxFHDoo�hmsn�sgd�rdmsdmbd�snjdmr+�‘mc�dwoknhsr�01 g‘mc,bq‘esdc�o‘sgr

23
sn��mc�

udqar�sg‘s�bnmmdbs�dmshshdr-

” Dmshsx�Zmc�QdkZshnmrgho�Qd�mdp+�‘�lnctkd�sg‘s�‘ookhdr�Dmshsx�‘mc�Qdk‘shnmrgho�G‘mckdqr ‘r�cdrbqhadc�hm Z37[ sn�sgd�rds�sg‘s�
hmbktcdr�NodmHD�Dwsq‘bsnq+�OnRS�Dwsq‘bsnq+�‘mc�Cdodmcdmbx,a‘rdc�Dwsq‘bsnq sqhokdr-�Hsr�qdrtkshmf�sqhokdr�g‘ud�mnql‘khydc�dmshshdr�
sg‘s�tmcdqvdms�rdudq‘k�oqdoqnbdrrhmf�rsdor+�‘mc�sgd�qdk‘shnmrghor�‘qd�l‘oodc�sn�‘�bnmsqnkkdc�unb‘atk‘qx�vghbg�dmrtqdr�sg‘s�
dwsq‘bsdc�udqar�vhsg�‘�rhlhk‘q�ld‘mhmf�‘qd�l‘oodc�sn�sgd�r‘ld�qdk‘shnmrgho-

22
Enq�dw‘lokd+�‘�sqhokd�, 67#]𝑜𝑓 ]fℎ𝑒𝑎𝑙𝑡ℎ𝑐𝑎𝑟𝑒.�𝑈𝑆𝐸.�𝐷𝑖𝑔𝑖𝑡𝑎𝑙]𝑇 𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛�< vntkc�ad�l‘qjdc�‘r�E‘krd�he�dwsq‘bsdc�eqnl�sgd�sdws�_67#�ne� gd‘ksgb‘qd�nqf‘mhr‘,

shnmr�cdoknx� Chfhs‘kSq‘mrenql‘shnm% ‘r�sgd�rxms‘bshb�gd‘c�hr�nqf‘mhr‘shnmr-

23
gssor9..fhsgta�-bnl�.c‘mhkn�,cdrrh�.RJF,ohodkhmd�.akna�.l‘hm�.qdrntqbdr�.o‘sg�-sws-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

SZakd 4

Oqdbhrhnm�’O(�ne�sgd�sqhokdr�dwsq‘bsdc�eqnl�‘�rds�
ne�‘ksdqm‘shud�ldsgncr�eqnl�‘�rds�ne�4//�svddsr+�
trhmf�‘�bnlahm‘shnm�ne�Sqhokèsnhkd�‘mc�CxFHDoo�
b‘mchc‘sd�dmshshdr-

Dwsq‘bshnm Ldsgnc Oqdbhrhnm

NodmHD Dwsq‘bsnq /-41

OnRS Dwsq‘bsnq /-06

Cdodmcdmbx,a‘rdc Dwsq‘bsnq /-66

Dmshsx ‘mc Qdk‘shnmrgho Qd�mdq /-20

Sqhokèsnhkd .-61

Sgd�mtladq�ne�dwsq‘bsdc�sqhokdr�eqnl�sgd�c‘s‘rds�q‘mfdc�eqnl�228�enq�sgd�Cdodmcdmbx,a‘rdc�Dwsq‘bsnq�sn�‘�l‘whltl�ne�0+/04�enq�
sgd�OnRS�ldsgnc-�Sgd�k‘ssdq�hr�‘�pthsd�oqdchbs‘akd�ntsbnld�‘r�sgd�OnRS�Dwsq‘bsnq�bnlahmdr�sxod,qdrsqhbsdc�‘mc�nodm,cnl‘hm�dmshshdr�
‘mc�‘s�sgd�r‘ld�shld�dwsq‘bsr�‘r�b‘mchc‘sd�qdk‘shnmr�‘kk�sgd�udqar�nbbtqqhmf�adsvddm�‘mx�o‘hq�ne�dmshshdr�hm�sdws+�vhsgnts��ksdqhmf�nm�
sgd�cdodmcdmbx�qdk‘shnmr�bnmmdbshmf�sgdl-

@esdq�OnRS�Dwsq‘bsnq+�ntq�Sqhokèsnhkd�ohodkhmd�hr�sgd�nmd�fdmdq‘shmf�sgd�k‘qfdrs�mtladq�ne�sqhokdr�’552(�‘lnmf�sgd�ldsgncr�trhmf�
sgd�dwsdmcdc�q‘mfd�ne�b‘mchc‘sd�dmshshdr+�vhsg�NodmHD�Dwsq‘bsnq�oqnctbhmf�477�sqhokdr�Dmshsx�‘mc�Qdk‘shnmrgho�Qd�mdq�qd‘bghmf�
‘ooqnwhl‘sdkx�237�sqhokdr-�Hm�nqcdq�sn�trd�sgdrd�mtladqr�‘r�‘m� hmchqdbs�‘rrdrrldms�ne�sgd�qdk‘shud�qdb‘kk� kdudkr�ne�sgd�chfldqdms�
ohodkhmdr+�vd�l‘mt‘kkx�‘rrdrrdc�‘krn�sgd�oqdbhrhnm�nm�‘�khlhsdc�q‘mcnl�r‘lokd�ne�04/�sqhokdr�fdmdq‘sdc�ax�d‘bg�ldsgnc-

24

Hm�nqcdq�sn�du‘kt‘sd�sgd�oqdbhrhnm�ne�sgdrd�snnkr�‘f‘hmrs�Sqhokèsnhkd+�vd�l‘mt‘kkx�‘rrdrrdc�rtbg�04/�sqhokdr�oqnctbdc�ax�dudqx�
sdbgmhptd-

25

Rhlhk‘qkx�sn�sgd�oqduhntr�du‘kt‘shnm+�sgqdd�du‘kt‘snqr�qduhdvdc�d‘bg�sqhokd�‘r�_Sqtd&�nq�_E‘krd&-�Sgd�‘mmns‘snqr&�‘fqddldms�qd‘bgdc�
‘�𝜅𝐹 ne�/-75+�hmchb‘shmf�‘�rsqnmf�‘fqddldms-�Ehm‘kkx+�vd�b‘kbtk‘sdc�sgd oqdbhrhnm�ne�sgd��ud�ldsgncnknfhdr�trhmf�sgd�l‘inqhsx�unsd-�
Vd�qdonqs�sgd�qdrtksr�hm�S‘akd 4-

Vghkd�mns�‘r�ghfg�‘r�hm�sgd�oqduhntr�sdrs�rds+�sgd�oqdbhrhnm�ne�ntq�ohodkhmd�nm�sghr�rl‘kkdq�r‘lokd�k‘qfdkx�ntsodqenqlr�‘kk�sgd�‘ksdq,

m‘shud�ldsgncr-�Hmsdqdrshmfkx+�hs�‘krn�xhdkcdc�‘�rhfmh�b‘ms�‘cu‘ms‘fd�nudq�sgd�Cdodmcdmbx,a‘rdc�Dwsq‘bsnq�ldsgnc+�vghbg�cdoknxr�
udqx�rhlhk‘q�rxms‘bshb�hmenql‘shnm�eqnl�sgd�rdmsdmbd-�Sghr�l‘x�ad�ctd�sn�sgd�‘ookhb‘shnm�ne�sgd�oqnbdrrhmf�rsdo�torsqd‘l�ne�sgd�sqhokd�
dwsq‘bshnm�oqnbdrr-

5-�Bnmbktrhnmr�Zmc�etstpd�vnpir

Hm�sghr�o‘odq+�vd�oqdrdmsdc�Sqhokèsnhkd+�‘m�hmenql‘shnm�dwsq‘bshnm�‘qbghsdbstqd�noshlhydc�sn�fdmdq‘sd�nodm,cnl‘hm�jmnvkdcfd�
fq‘ogr�eqnl�lhbqn,aknffhmf�sdws-�Sgd�ldsgnc�hr�lnrskx�tmrtodquhrdc�‘mc�cndr�mns�hmsdfq‘sd�hmenql‘shnm�eqnl�‘�s‘qfds�cnl‘hm�ctqhmf�
sgd�dwsq‘bshnm�oqnbdrr-�Mnmdsgdkdrr+�hm�‘�snohb,rodbh�b�sdrs�bnkkdbshnm�ne�svddsr�qdk‘sdc�sn�sgd�cnl‘hm�ne�Chfhs‘k�Sq‘mrenql‘shnm+�sgd�
ohodkhmd�oqnudc�sn�ntsodqenql�rnld�ne�sgd�rs‘sd,ne,sgd,‘qs�ldsgncr+�fdmdq‘shmf�lnrskx�u‘khc�sqhokdr-�Lnqdnudq+�vd�rgnvdc�sg‘s�
‘qntmc�01#�ne�dmshsx�nbbtqqdmbdr�‘qd�khmjdc�sn�CAodch‘�dmsqhdr+�rtffdrshmf�sg‘s�sgd�ldsgnc�hr�onsdmsh‘kkx�trdetk�enq�sq‘bjhmf�qdkdu‘ms�
dmshshdr�hm�sgd�s‘qfds�rnbh‘k�ldch‘�sdws�bnkkdbshnm-

Vd�‘qd�btqqdmskx�dwodqhldmshmf�vhsg�sgd�sq‘mredq‘ahkhsx�ne�sgd�ohodkhmd�‘bqnrr�chfldqdms�s‘qfds�cnl‘hmr�‘mc�oqdkhlhm‘qx�qdrtksr�
‘qd�oqnlhrhmf-�@r�‘m�dw‘lokd+�vd�cdoknxdc�hs�enq�sgd�dwsq‘bshnm�ne�‘�rhfmh�b‘mskx�k‘qfdq�fq‘og�ne�320j�sqhokdr�hm�sgd�cnl‘hm�ne�
Chfhs‘k�Gd‘ksg�‘mc�entmc�nts�sg‘s�‘�7#�ne�sgd�75j�dwsq‘bsdc�dmshshdr�bntkc�ad�khmjdc�sn�CAodch‘�dmsqhdr�ne�cnl‘hm�qdkdu‘ms�sxodr�
’d-f-+�caodch‘9Chrd‘rd+�caodch‘9Bnlo‘mx+�caodch‘9Cqtf(-�Lnqdnudq+�sgd�ohodkhmd�qtmshld�oqnudc�sn�rb‘kd�khmd‘qkx�vhsg�sgd�rhyd�ne�sgd�
cnbtldms�rds+�vghbg�hm�sghr�b‘rd�bnmrhrsdc�ne�‘�k‘qfdq�bnqotr�ne�84j�mdvr�hsdlr�’12-7L�vnqcr�‘f‘hmrs�1-8L�vnqcr�ne�sgd�btqqdms�
svdds�bnkkdbshnm(-

@�btqqdms�khlhs‘shnm�ne�ntq�ldsgnc�hr�sg‘s�hs�cndr�mns�qdkx�nm�sgd�nmsnknfx�rodbh�b‘shnm�ne�‘�s‘qfds�cnl‘hm�hm�nqcdq�sn�btrsnlhyd�
sgd�dmshsx�‘mc�qdk‘shnm�dwsq‘bshnm�oqnbdrr-�@r�‘�bnmrdptdmbd+�dwsq‘bsdc�dmshshdr�‘qd�btqqdmskx�tm,sxodc+�vghbg�cndr�mns�rtoonqs�
sgd�dwdbtshnm�ne�lnqd�rsqtbstqdc�ptdqhdr-�Lnqdnudq+�‘�cnl‘hm,rodbh�b�bk‘rrh�b‘shnm�rbgdl‘�enq�qdk‘shnmr�vntkc�‘kknv�rdsshmf�to�‘�
rtodquhrdc�kd‘qmhmf�ne�sgd�qdk‘shnm�l‘oohmf-�Vd�dwodbs�sghr�sn�admd�s�eqnl��md,stmhmf�bnmsdwst‘k�vnqc�dladcchmf�qdoqdrdms‘shnmr�
trhmf�Sq‘mrenqldq�‘qbghsdbstqdr-

Sgdqdenqd+�vd�ok‘m�sn�vnqj�nm�‘m�dmg‘mbdc�udqrhnm�ne�sgd�ohodkhmd�sg‘s�athkcr�tonm�sgd�dmshsx�‘mc�qdk‘shnm�ro‘mr�fdmdq‘sdc�vhsg�
sgd�btqqdms�‘ooqn‘bg�‘mc�etqsgdq�bk‘rrh�dr�sgdl�hmsn�‘�fq‘mtk‘q�qdoqdrdms‘shnm�s‘hknqdc�sn�sgd�rodbh�b�cnl‘hm-

@r�‘�knmfdq,sdql�fn‘k+�sghr�vhkk�‘krn�gdko�‘m‘kxyhmf�lnqd�sgnqntfgkx�sgd�tr‘fd�ne�rnbh‘k�ldch‘�‘mc�nsgdq�cxm‘lhb�hmenql‘shnm�
rntqbdr�enq�sq‘bjhmf�‘mc�dwo‘mchmf�dwhrshmf�jmnvkdcfd�fq‘ogr�fdmdq‘sdc�enq�rbhdmsh�b�‘mc�sdbgmnknfhb‘k�cnl‘hmr-

K‘rs�ats�mns�kd‘rs+�hm�khfgs�ne�sgd�qdbdms�dldqfdmbd�ne�mtldqntr�rb‘k‘akd�k‘qfd�k‘mft‘fd�lncdkr+�vd�hmsdmc�sn�dwoknqd�sgdhq�onsdmsh‘k�
sn� hloqnud� sqhokd�dwsq‘bshnm�ldsgncr Z52[-�Rhltks‘mdntrkx+�vd�‘hl� sn�b‘ohs‘khyd�nm� sgd� qdrtks‘ms�jmnvkdcfd�fq‘og� sn�cdudkno�
jmnvkdcfd�oktfhmr Z53[+�sgtr�‘tfldmshmf�sgd�oqn�bhdmbx�ne�sgdrd�k‘mft‘fd�lncdkr�‘bqnrr u‘qhntr�m‘stq‘k�k‘mft‘fd�oqnbdrrhmf�s‘rjr-

24
Mnshbd�sg‘s�sgdrd�sdrs�rdsr�‘qd�mns�fdmdq‘sdc�eqnl�sgd�r‘ld�svdds�rtards�enq�d‘bg�ohodkhmd-�Mnshbd�‘krn�sg‘s�sgd�q‘mcnl�r‘lokhmf�v‘r�cnmd�vhsgnts�trhmf�‘mx�

hmenql‘shnm�nm�sgd�sqhokd�rtoonqs+�vghbg�v‘r�mns�‘u‘hk‘akd�enq�sgd�‘ksdqm‘shud�ohodkhmdr-

25
Mnsd�sg‘s�sghr�sdrs�rds�hr�mns�fdmdq‘sdc�eqnl�sgd�r‘ld�svdds�rtards+�enq�d‘bg�ohodkhmd:�lnqdnudq+�sgd�q‘mcnl�r‘lokhmf�v‘r�cnmd�vhsgnts�trhmf�‘mx�hmenql‘shnm�nm�

sgd�sqhokd�rtoonqs+�vghbg�v‘r�mns�‘u‘hk‘akd�enq�sgd�‘ksdqm‘shud�ohodkhmdr-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

SZakd :-5

Sgd�s‘akd�oqdrdmsr�bktrsdqhmf�rbnqd�u‘ktdr�‘mc�sgd�mtladq�ne�ntsots�bktr,

sdqr�enq�sgd�sno�sgqdd�odqenqlhmf�TL@O,GCARB@M�bnm�ftq‘shnmr�‘bqnrr�
sgqdd�sdrsdc�dladcchmf�lncdkr-�Hs&r�vnqsg�mnshmf�sg‘s�sgd�c‘s‘rds�bnl,

oqhrdr�‘�sns‘k�ne�18+224�qdk‘shnm�hmrs‘mbdr�enq�bnmsdwst‘khydc�ADQS�‘mc�
Rdmsdmbd,ADQS�dladcchmfr-�Hm�bnmsq‘rs+�enq�rs‘shb�FknUd�dladcchmfr+�
vd�bnmrnkhc‘sdc�rhmfkd�nbbtqqdmbdr�ne�d‘bg�qdk‘shnm�enql+�qdrtkshmf�hm�
‘��m‘k�rds�ne�1+428�qdk‘shnmr�ctd�sn�sgdhq�bnmsdws,hmcdodmcdms�udbsnq�
qdoqdrdms‘shnmr-

Dladcchmf Lncdk Rhkgntdssd � Bktrsdqdc Q‘shn Mtl Bktrsdqr

ADQS /-8276 00/6

ADQS /-8176 807

ADQS /-8060 0/52

Rdmsdmbd,ADQS /-5741 758

Rdmsdmbd,ADQS /-5683 867

Rdmsdmbd,ADQS /-5656 0/4/

FknUd /-54/4 216

FknUd /-5251 221

FknUd /-5234 400

BQdchS�Ztsgnprgho�bnmsphatshnm�rsZsdldms

TZmmh�VZuZpdkkZ8 Vqhshmf�•�nqhfhm‘k�cq‘es+�U‘khc‘shnm+�Rnesv‘qd+�Qdrntqbdr+�Ldsgncnknfx+�Hmudrshf‘shnm+�C‘s‘�btq‘shnm- Rdpfhn�
Bnmrnkh8 Vqhshmf�•�qduhdv�%�dchshmf+�Rtodquhrhnm+�Ldsgncnknfx+�Hmudrshf‘shnm+�Enql‘k�‘m‘kxrhr- Chdfn�QdenpfhZsn Qdbtodpn8 Vqhshmf�
•�qduhdv�%�dchshmf+�Vqhshmf�•�nqhfhm‘k�cq‘es+�Rtodquhrhnm+�Oqnidbs�‘clhmhrsq‘shnm+�Ldsgncnknfx+�Etmchmf�‘bpthrhshnm+�Bnmbdost‘khy‘,

shnm- FhZmmh�Edmt8 Vqhshmf�•�qduhdv�%�dchshmf+�Rtodquhrhnm+�Oqnidbs�‘clhmhrsq‘shnm+�Etmchmf�‘bpthrhshnm- Rhlnmd�:mfhnmh8 Rnesv‘qd+�
Bnmbdost‘khy‘shnm- CZuhcd�AtrbZkch8 Qdrntqbdr+�Hmudrshf‘shnm+�Enql‘k�‘m‘kxrhr- CZmhkn�Cdrry8 Vqhshmf�•�qduhdv�%�dchshmf+�Rnesv‘qd+�
Ldsgncnknfx+�C‘s‘�btq‘shnm- EpZmbdrbn�Iranpmd8 Vqhshmf�•�qduhdv�%�dchshmf+�Ldsgncnknfx+�Enql‘k�‘m‘kxrhr+�C‘s‘�btq‘shnm-

CdbkZpZshnm�ne�bnlodshmf�hmsdpdrs

Sgd�‘tsgnqr�cdbk‘qd�sgd�enkknvhmf��m‘mbh‘k�hmsdqdrsr.odqrnm‘k�qdk‘shnmrghor�vghbg�l‘x�ad�bnmrhcdqdc�‘r�onsdmsh‘k�bnlodshmf�
hmsdqdrsr9�Chdfn�Qdenqfh‘sn�Qdbtodqn�hr�‘m�‘rrnbh‘sd�Dchsnq�ne�sgd Hmenql‘shnm�Rbhdmbd�rdbshnm�‘s�sgd�Gdkhxnm�intqm‘k-

CZsZ�ZuZhkZahkhsx

Sgd�c‘s‘�‘ants�sgd�oqnctbdc�Jmnvkdcfd�Fq‘og�‘qd�otakhbkx�‘bbdrrhakd�tmcdq�Bqd‘shud�Bnllnmr�@ssqhatshnm�3-/�Hmsdqm‘shnm‘k�
’BB�AX�3-/(�khbdmrd�‘s�gssor9..c‘s‘�-iqb�-db�-dtqno‘�-dt�.c‘s‘rds�.e6ad36e6�,38‘1�,33d7�,8cb7�,/32624‘e3028-

:bimnvkdcfdldmsr

Vd�‘bjmnvkdcfd��m‘mbh‘k�rtoonqs�tmcdq�sgd�M‘shnm‘k�Qdbnudqx�‘mc�Qdrhkhdmbd�Ok‘m�’MQQO(+�Lhrrhnm�3�Bnlonmdms�1�Hmudrsldms�
0-4�, B‘kk�enq�sdmcdq�Mn-2166�otakhrgdc�nm�Cdbdladq�2/+�1/10�ax�sgd�Hs‘kh‘m�Lhmhrsqx�ne�Tmhudqrhsx�‘mc�Qdrd‘qbg�’LTQ(�etmcdc�
ax� sgd�Dtqnod‘m�Tmhnm�•�MdwsFdmdq‘shnmDT-�Oqnidbs�Bncd�DBR/////27�•�Oqnidbs�Shskd�dHMR�Dbnrxrsdl�ne� Hmmnu‘shnm� enq�Mdws�
Fdmdq‘shnm�R‘qchmh‘�•�BTO�E42B11///32///0, Fq‘ms�@rrhfmldms�Cdbqdd�Mn-�0/45�‘cnosdc�nm�Itmd�12+�1/11�ax�sgd�Hs‘kh‘m�Lhmhrsqx�
ne�Tmhudqrhsx�‘mc�Qdrd‘qbg�’LTQ(-

:oodmchw :-�QdkZshnm�bktrsdphmf�odpenplZmbd�enp�chfidpdms�dladcchmfr

Rdd�S‘akd @-5-

:oodmchw A-�DwZlokd�ne�trd�hm�cnlZhm�ZookhbZshnmr�uhZ�P�:�Zmc�Q:F

Sgd�jmnvkdcfd�fq‘og�vd�g‘ud�cdudknodc�hr�chqdbskx�‘ookhb‘akd�sn�u‘qhntr�cnl‘hm�‘ookhb‘shnmr+�o‘qshbtk‘qkx�vhsghm�sgd�qd‘kl�
ne�Chfhs‘k�Sq‘mrenql‘shnm�lnmhsnqhmf-�Ntq�‘ooqn‘bg�aqhcfdr�sgd�f‘o�adsvddm�sgd�vd‘ksg�ne�hmenql‘shnm�‘u‘hk‘akd�hm�qd‘k,shld�c‘s‘�
rsqd‘lr+� khjd�rnbh‘k�ldch‘+�‘mc�lnqd�rs‘shb+�bnmudmshnm‘k�rntqbdr-�Sghr�etrhnm�xhdkcr�‘�cxm‘lhb�‘mc�bnloqdgdmrhud�uhdv�ne�sgd�
Chfhs‘k�Sq‘mrenql‘shnm�k‘mcrb‘od+�‘hchmf�hm�qd‘k,shld�lnmhsnqhmf+�hmenqldc�cdbhrhnm,l‘jhmf+�‘mc�oqdchbshud�‘m‘kxshbr-�Enq�hmrs‘mbd+�
sgd�Dtqnod‘m�Bnllhrrhnm&r�Bnlodsdmbd�Bdmsdq�nm�Bnlonrhsd�Hmchb‘snqr�‘mc�Rbnqdan‘qcr�‘s�sgd�Inhms�Qdrd‘qbg�Bdmsqd�’IQB(�hr�‘s�sgd�
enqdeqnms�ne�dwoknqhmf�tmbnmudmshnm‘k�c‘s‘�sn�sq‘bj�rnbhds‘k�‘mc�dbnmnlhb�‘bshuhshdr�‘bqnrr�Dtqnod‘m�bntmsqhdr-�Sghr�‘bshuhsx�‘khfmr�
vhsg�ntq�dflnqsr�‘mc�rgnvb‘rdr�‘�oq‘bshb‘k�‘ookhb‘shnm�vgdqd�ntq�jmnvkdcfd�fq‘og�b‘m�rhfmh�b‘mskx�bnmsqhatsd-�Vd�g‘ud�tshkhydc�ntq�
oqnsnsxod�ohodkhmd�sn�bqd‘sd�‘�lnmhsnqhmf�rxrsdl�rodbh�b‘kkx�s‘hknqdc�sn�sgd�cnl‘hm�ne�Chfhs‘k�Sq‘mrenql‘shnm-�Sghr�sdbgmnknfhb‘k�
‘qd‘�hr�mns�nmkx�oqdu‘kdms�hm�‘b‘cdlhb�‘mc�hmctrsqh‘k�khsdq‘stqd+�rtbg�‘r�rbhdmsh�b�o‘odqr�‘mc�o‘sdmsr�ats�hr�‘krn�‘bshudkx�chrbtrrdc�
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

hm�cxm‘lhb�ok‘senqlr�rtbg�‘r�mdvr ntskdsr�‘mc�rnbh‘k�ldch‘+�vghbg�nesdm�oqnuhcd�sgd�lnrs�btqqdms�hmrhfgsr-�Sgd�odqu‘rhud�m‘stqd�ne�
Chfhs‘k�Sq‘mrenql‘shnm�l‘jdr�hs�‘m�dwbdkkdms�cnl‘hm�enq�cdlnmrsq‘shmf�sgd�tshkhsx�ne�ntq�jmnvkdcfd�fq‘og-

Lnqdnudq+�sgd�jmnvkdcfd�fq‘og�lhfgs�‘krn�rdqud�‘r�‘�bqhshb‘k�qdrntqbd�enq�dmqhbghmf�Qdsqhdu‘k�@tfldmsdc�Fdmdq‘shnm�’Q@F(�
lncdkr�Z48[-�Hm�cds‘hk+�Q@F�lncdkr�bnlahmd�sgd�onvdq�ne�k‘mft‘fd�lncdkr�vhsg�‘�qdsqhdu‘k�bnlonmdms+�‘mc ntq�jmnvkdcfd�fq‘og�
b‘m�ad�trdc�‘r�‘�mnudk�Q@F�‘ooqn‘bg�sn�edsbg�qdkdu‘ms�hmenql‘shnm�ctqhmf�sgd�fdmdq‘shnm�oqnbdrr-�Ax�ptdqxhmf�ntq�jmnvkdcfd�fq‘og+�
‘�Q@F�lncdk�b‘m�cxm‘lhb‘kkx�otkk�hm�bnmsdwst‘k�c‘s‘�qdk‘sdc�sn�Chfhs‘k�Sq‘mrenql‘shnm+�sgtr�dmg‘mbhmf�sgd�pt‘khsx�‘mc�qdkdu‘mbd�ne�
hsr�ntsotsr-

Hm�sgd�enkknvhmf+�vd�oqnuhcd�‘�P]@�dwdqbhrd�rgnvhmf�gnv�sgd�jmnvkdcfd�fq‘og�b‘m�ad�trdc�hm�cnl‘hm�‘ookhb‘shnmr�uh‘�Q@F-�
Rtoonrd�enq�dw‘lokd�sg‘s�xnt�vhrg sn�jmnv�vgdsgdq�sgd�ltkshm‘shnm‘k�Lhbqnrnes�hr�l‘jhmf�rhfmh�b‘ms�hmudrsldmsr�hm�Bnlotsdq�
Rdbtqhsx-�Nmd�lhfgs�rtookx�sgd�enkknvhmf�ptdrshnm�sn�‘�Q@F�rxrsdl9

Hr�Lhbqnrnes�cdchb‘shmf�rtars‘msh‘k�qdrntqbdr�sn�bnlotsdq�rdbtqhsx�sdbgmnknfhdr:

Trhmf�‘�M‘ldc,Dmshsx�Qdbnfmhshnm�lncdk+
26

sgd�rxrsdl�hr�‘akd�sn�qdbnfmhyd�sgd�dmshshdr�Lhbqnrnes ‘mc�Bnlotsdq�Rdbtqhsx eqnl�sgd�
sdws-

Ntq�jmnvkdcfd�fq‘og+�qdedqqdc�sn�‘r�CSRLL]JF+�b‘m�ad�ptdqhdc�uh‘�RO@QPK�sn�cdsdbs�vgdsgdq�Lhbqnrnes dmshshdr�‘qd�cdbk‘qdc�
hmsn�hsr�nmsnknfx9

RDKDAS CHRSHMAS #
EQNL ;CSRLLXIF<

TGDQD z ;gsso9..csrlljf-nqf.csrlljf.qdrntqbd.lhbqnrnes< >o >n - {

vghbg�vntkc�oqnctbd�sgd�enkknvhmf�qdrtkshmf�sqhokdr�’hm�QCE�Stqskd�enql‘s(9

?oqdehw csrll9 ;gsso9..csrlljf-nqf.csrlljf.qdrntqbd.< -

?oqdehw csrll,nms9 ;gsso9..csrlljf-nqf.csrlljf.nmsnknfx < -

?oqdehw nvk9 ;gsso9..vvv-v2-nqf.1//1./6.nvk < -

csrll9lhbqnrnes _ csrll,nms9Dmshsx :

nvk9r_ld@r ;gsso9..caodch_-nqf.qdrntqbd.Lhbqnrnes<*

;gsso9..caodch_-nqf.qdrntqbd.WanwXKhud< -

Eqnl�sghr�vd�kd‘qm�sg‘s�sgd�Lhbqnrnes qdrntqbd�hr�cd�mdc�‘mc�dwhrsr�hmsn�ntq�JF+�‘mc�‘krn�sg‘s�hs�hr�sgd�vdkk,jmnvm�CAodch‘�dmshsx�
gsso9..caodch‘�-nqf�.qdrntqbd�.Lhbqnrnes+�vghbg�vntkc�‘kknv�tr�sn�hmedq�‘cchshnm‘k�hmenql‘shnm+�dwsdqm‘k�sn�ntq�jmnvkdcfd,a‘rd+�uh‘�
sgd�CAodch‘�RO@QPK�dmconhms

27
vhsg�ptdqx9

RDKDAS CHRSHMAS #
EQNL ;CSRLLXIF<

TGDQD z ;gsso9..caodch_-nqf.qdrntqbd.Lhbqnrnes< >o >n - {

vghbg�vntkc�oqnctbd�85/�jmnvkdcfd�sqhokdr�‘ants�Lhbqnrnes�’sn�rdd�‘kk�sgd�chfldqdms�sqhokdr+�xnt�b‘m�aqnvrd�chqdbskx�CAodch‘�sn�
gsso9..caodch‘�-nqf�.qdrntqbd�.Lhbqnrnes(-

Sghr�dwhrshmf�jmnvkdcfd�b‘m�ad�dmqhbgdc�vhsg�sgd�qdk‘shnmr�dwsq‘bsdc�eqnl�ntq�Chfhs‘k�Sq‘mrenql‘shnm�jmnvkdcfd�fq‘og+�uh‘�sgd�
RO@QPK�ptdqx9

oqdehw csrll9 ;gsso9..csrlljf-nqf.csrlljf.qdrntqbd.<

oqdehw qce9 ;gsso9..vvv-v2-nqf.0888./1.11,qce,rxms_w,mr <

RDKDAS CHRSHMAS #
EQNL ;CSRLLXIF<

TGDQD z

>rs_sdldms qce9rtaidbs csrll9lhbqnrnes -

>rs_sdldms qce9oqdchb_sd >qdk_shnm -

>rs_sdldms qce9naidbs >naidbs -

{

26
Rdd�d-f-�gssor9..gtffhmfe‘bd�-bn�.rd‘qbg�.etkk�,sdws�=p�;m‘ldc�,dmshsx�*qdbnfmhshnm�%sxod�;lncdk

27
@u‘hk‘akd�‘s�gssor9..caodch‘�-nqf�.ro‘qpk-
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U- Y‘u‘qdkk‘+ R- Bnmrnkh+ C- Qdenqfh‘sn Qdbtodqn ds ‘k-

vghbg�vntkc�oqnctbd�dw‘bskx�37�rs‘sdldmsr�qdoqdrdmshmf�mdv�jmnvkdcfd�cdqhuhmf�eqnl�ntq�JF-�Enq�dw‘lokd+�knnjhmf�‘s�sgd�‘bpthqd�
oqdchb‘sd�sxod�’h-d-�gsso9..csrlljf�-nqf�.csrlljf�.nmsnknfx�!‘bpthqd(+�vd�vntkc�jmnv�sg‘s�Lhbqnrnes�g‘r�‘bpthqdc�bnlo‘mhdr�khjd�
Bkntcjmnw]Rdbtqhsx+�BxadqW ‘mc�QhrjHP-�Hm�RO@QPK�vd�lhfgs�sgdm�‘rj�enq�hmenql‘shnm�‘ants�sghr�k‘rs9

RDKDAS CHRSHMAS #
EQNL ;CSRLLXIF<

TGDQD z ;gsso9..csrlljf-nqf.csrlljf.qdrntqbd.qhrjhp< >o >n - {

vhsg�Stqskd�qdrtks�‘r�enkknvr9

?oqdehw csrll9 ;gsso9..csrlljf-nqf.csrlljf.qdrntqbd.< -

?oqdehw csrll,nms9 ;gsso9..csrlljf-nqf.csrlljf.nmsnknfx < -
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