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ftFr 4454s q.csi RGE $sH fi{IT cr:F[: qT{ <t {{fu.il'.qr( cqi 4f6rt qnqft4, gl}-.nTE <r

&&btE qrFf( 
"rqfr-{ 

q<frrrqt {rqt cf,cgu ffi< <t fu Fnurl .{(scr fr&-+rrq,e<( fu&Elq
t$t-{r+q q<.Be FIql+ e<( c{{rokr q-{r ,{rs qrrrffi "tR6-o qrc q,u (Singh, toes;
Tayebinik r Puteh, eose) r cf,rss qtfr( <f fu FFFfT fiFr s trlmfft.fi-{ siar FtcF-

cl"ll-6t dffi{ 1qjlT-{s <gfit ,q<( d-q6f({t6B q(g qr{t Cd-rss ffi< + fr$ Flq5t E'{.t

"ffiT rt$T qc{ E5rq qBr"t eE trtfi TFfurro <1fu 'ffirl frm <t*, ffi{ dep-q61
1rtt'f lE <rcr q{( Flttft&ft-<F ffiFT frFDE o-c< (Rasheed et a1., eoto) t ,h&-qns

c$ftss &B{ Ftxt q6fu {fcar w{-{tt{ trffi{ E"rs-{.t e<( frqfuTla lruan-+ .qfigu
Tr<e <6ftT fic trtqt qRb-rffiT qgt qer ,{3r q-{r Flstft q<( Flt-s frsra-{ trftk{
Uf&ed {kat trffift-{ ctctl{ {Tr, EF, "tet <t {e fr'flq.Cof{ frgffiqr{ ArnM-{ <mcqr eqr e
6qtrfl-6ffi atrQ1j (ICT) aaq efcfl't trtq6-cptffi{ 6q6a a{fqs tgytFr qi v-1;cTEE G-re-s

ffi< + ft$ FtTt-{ ,[RR, lRlt-v1Rt q<( q{ 
'rRFr{+ fter {q=r-cl ?'c-R {t <t(qkrt

ftffiqrrqr rqft nfrt+ RBefu ..qr qteslQ-{ gq fiqt affinqTq{ q-ar d-qot T<-N 'llr*r
<t(Etcqr.Fr ,h&-qrto qr( q{fr<6ftT {Tql Fffi "rq& qlTtcq-{ Rkrrn Ftwr ft&T {kat
frfur r-m, {Tr[ Fwt-d "tffi{ <t EH&( W{H ,rQ v-grxf ,{T {Rf+{ qtssly@ arlt

a I Em.ll

rl(q]-cr.t frqRqj]-{r rqft +frt+-q3 qtsstQ-{ gs fiqt deftq csFs ffi< <r fi-o'trtst
ef<-sl-{-{hrqTqfri-1"t,

. G[rss Efi< + fu tr151.T "fR1.6T.t <j1q1-g q{1-1 ft&T6t q;ils q<t ,{<( et q<wtfrs q<t;

. {-"1@-$-fl6t .s<i Fl,+.tff-cm ?trcTlD-o. qGs-str+ <r<qK a6g frBl-{m qn-<t +.nfo< q<t.

. c$"i&s-)b (CoVID-19)-q< TCsr sR$rre{ Rqafw{ qfr&fus l@-ask< {Fr-{E f{
fiTT fif{c{ qtsxrr wal zrg& <t+t;

e t fficvs ffi< <t fi-d fi513 <t(El-6n'"t casptB

Eqlr rg GIrfcqlrt a1b <t<nlcqr.F Fl.vt q<qtx Srfl{rltof "lR<6{ .sr+cqt qt ffi <irEt
6ql-rp ft?f{ \e cFllcqBl qqfsqT{ro {FrqrT"l.f re:Ks qmr sclT q<( q< qq-O1.i <r<Et'l{l
qTqT Effirl_< qqi R.rR ar< frqRrHffi{ m-m erB {g{ {-<r+{ q-tq qrr Erdrel C&E[E
<t(Ek[r.Et q"lrcqR celcf T{tr-c{ rtot$qF5ft {|<Ekq.t q:rclcd{ rr$-fl Qo85 aFf6 q-q-q 56Q
Eql e Cfi?ffctrt dTBT \et{ TlNfc{l{q<t qra-cq q<( gI <fs?rfTc{,ssE crR-s s:(rfk$Eqt
dR"t T-{f qrT(qt ,qi qsi q-qr{ aqRqiqrsTqcT E-{rl]? Rq fr-fs Tr{rs q-{Ttflt EFr, q-sst
q<i c{ttJgt qsir+< qar c$rq-{ crtfr-T ffir< Tlq r-{F qc<r Ew fisl.r qnr SftE
cfr-"fqls 4R-r-srlT (eo5ts-eorro) <6Tla pp54 ra c"t{lnBr aqr& a|+ftr<Dll< Rrcr T{qfmf"f
T-<t qrrcqt ,qQ cfi,t{'ts 'tRs-{{T Eqlr e cql'k{t't ffi efrT Ftq5ir-l{ dfu( {r€eT
qd't& q-{Ifft"J1o ,{TE B$o ?-ffi( {RKt ?sR-{ frTCr qlcifs'ffg or<l cotGv-5b qT

ffi< ..{< er(Tmirglm qrC3T t{qti RTC< E"fql"f{ T-Gl-Cqt R{<Ttft ,{Q qffiE
mifqr"FEtrs ftqf{-c"tcffc{f "ffi\9r\9= 

qr<FB$-slr< sqlT e NHrc{Ft ffirr (qtRfiEl
q-dY@ s-{kt R'{c{ BrgqkqToBgtr< $gtRs srd(qt clIqy rT"l Ftfi-C"tcfic{k a1ffi 6alcr

)a-
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53-rg15 ffi< <f fu FNt 46-fus {,1srf,{ ffi qqffi\ T*tffi< q(wtfrs e-rf <mfr
firq,{ <iTrIlrr unB y<<u <f€<ln;[ ffi ar*q-+l

81 rf,rss ffir <r fiu At.|-{ q(E"t e eK mf{'

Cf,rss ffi< <t 61fi1q-t rtctl{ eT{ esB "ffi {t ffi"lquls, ffi'cels e<( TffuC{ rtTql,

qtrElt{, cqffiq, 5rftmt, UTe, qffie-s, ffi&s, 6fr&"'H ,4<q qqfEr ffi ftfu trffi
'ffiT {ket {"tftG .e<< vffi fisf 'ffi.r q(fir$cfi Tt$T{ T-{t qal +-f&lg Rq't ,{<(

Tt&ls q-qfsm{ qqi Flq.fftrq-{ -1qsfffic< RT frB ArTMq, sl{ Jl?F-{ ffi qQ 
'ffi\9T Tq

'tffirt1 fic fisH ErFr q(q trlstftT{ arflM-{, cfii( <t cdEfrom E"r< Gfr TC( Flq;t

Sq-C.l{ ql;t, q>EI, uf&, RIS<g ,4<( Try]T{ AEft.65. <lt-€Ptlu-s-{6t T-{tl rt{kt TqfTrffi E"K

&G s-rr q?Fq{ FIsItr( <l-s,rls-s-{c6l{ "Gqt t fr{r<{ F-rt q{l

dalt'Fo CiSfq-smT Asld {ftef qq{t_a6 {ir .q:q-{ TFffi ((T{;r: qnqEruqt trffifu sl([;t
fiq-q r{ffi qr( 

't&-rg 
q<"td-qct T-cfl (Singh, toQs) t-ffi( Tt'ffi(,K fl$rr xT@ s-{r{

q-{ fr$ Ftx-I( ef<6{ +.rt <qe <ETRq qt "ffi€ FHfrFrs qo <t qrTfq-s 
"lqfrK 

q<fu"t
q-N {rr{8

co qrqli{,41i wqli{ cl"lBr fu"t: Qffi< {ttT{ erF aaffulE stTflrc q(Te- T-<Rr

Tt$-cr ftcF qcs tlr< 6+ra, stq-{c{ <EEt c[srBr r{T q$T(ffi B'FF-{6tT@t q-{-{ttr{

Tfl<-{R q<t mco afl-Kt;

(qt) ?r-Bc(Ik't {fRs ftwt ,{<( stf,{H fi$T{ q:FrFK Tet{q EqR&Tg {ff{s qqr{tft\9tT{-r

fist-{ fr$q, eE qcg {lr< GRTft& {ffi{ <l rY-{ corcfi '16r 
qqrfts 'IfurqT ,q<<

,ffir\o qsB >rTlI qaf{f q{-{tt6{ sfu 6gq <rfu qrilT (Pm-<-E-PmO qrcqm;

1eg ofbfoFlv q{< qf,IbforFls Flst-{ fi1p; qql-}16p1s fisf q6& sa4 qvf <t ffiq calcr

T-CalH-Sar{ ,{<( {FIaE {krot T-c{ EI {rbry€rc q-dg@ T.{t ffiF 'tlc{;

G) dett"lv Rin-<gr {kef {fffi{/U{e- frla-<g< frgq' )TfffiVtr{s.- frla-<g {Hfaqs
qFffi{ €<( lqsr qvq{, {l-frft{, q-Ernirct ettO framgr+ s1q-{cT + qqqt?rq qlEo
qGurgr< qrcat q(fu"t F-{kr {tgrq qEr <Kr ftfi AG'{RT Eas +-<t qH;

(s) Ftqlq, q-{ftq{ q<( rrskr fu.t: qi *K-"t-{ frm"r (qrF aga uloR-qqlffis flq 1A
T-{Fr qk't q<'t0E") q-{ftq{ (T.m-Efa a <]-1qf-AGrl fiT.{.fi +ruq <KqRr sro ,q<(

{allrtl-cl q"s\5t ffiim-{ 'fafrcqT<-+. 
qsfe <r<t eT;

uQ ryca-68 <I(qkq-rt gp fiqf dett;HTR Rkrrr{ ftffi e ffi61 q-flrc( q-fitEF
q1q qr{t?E FImF ftSt "ET-{Fr T{q <ofql +.cs <srrl mtBs-sr "ffi 1ut enF D'JT6Eq,

frq qt s-g'mtB cot&v-st "ffi Trtctrs qi ft& wflf,c6Er E"r< gvrr<rt or< RtH ere
cs6e-s ffi< <t 6g fiq1-s q-{t{I'xlatre qrarslm xnlwl T-{t {s?r qmt qTrqt <f<EkrcEr
trlxt<i<qrr w{s-rhrqrlE {s-{Et e<( qGs-sf tras +-*p rqHsl ?El-Gl qtt{r tu-e .qt
frq161 frt6sx3 fr{" q*t qNRt

-qr'



c I ffirss ffi< <f 6 p61'15fu 
1R<'f ,{<< u'{EB

6#r{5-s ffi< A fiU fisT( e{f{ T{i:rH E(6i.f qE F|s[qr-cm ATdsI <f q-qB s {fs-ry ffi o-<t
q<( slcq-Tm qf,q-sgr qs Rmm "tcv FtETtt cqQ qkal C3-rgs otffq <t fu FN'r ffiFlq
tf,ve rFr o-Gr:

(o FtqT qqqqsrr<-Fq-{-qli{qq qrqffr @{cqT qrErq{tt 9frffi aax
q<( qrr+ E"lffi rrtfoT Rtcrr GI'kf{ ?p;l-F "ttc( frg Etk-fxr{ E@rf qQ {dfld coH

ftql,{6\5t atr fiffi qqm wda@ fistftmK ffie cds\6 cq-sEtfr 6{q1-5a1 asK'

GD q*I.f q-d-qE{ + qrEti{ 6sto{( yE-{tT cf,rss ffi< + 6X fr1q1"rqe< fi$-cr Ft&lE
TqtTq attr* xsffll ffr +-<t (Tayebinik 6. Puteh, Qolo): {tftk-{ e<< uffi t-Effr(
"ffi.< qft"uu rrn tr|+.lftcm sRqfis( cSsPrd fisT qsrsf qffi T-{cs ryqd T-{t .{<i
q-qmcm q6of 6qHrffi{ 1k q<t;

('D Rfu Eefs-{t rF<TtrqT {Iriln fiTtftl-{ qtqR{lq q{< wg${6ft 1fr +-*t <lcu- T-c{

Fmtfirrr qcr al.v.r< ql;t q-r{ {Er;

1<1 fr'{rfv&-s 'E-{ E fqR lE re-<cs q-{-tte{ E"fs-{6t ffiqf{ q<< Fmfftrm qftrs
q(.Efq6lrs Eqqtfu s-{t;

tst ft+-o fimrftq< qcti {a-r6 fi o-*n qq]. 6cf{ss <Rys RGa rFfuT atffi q<t;

c#r{rs ffi< + fu At.I "ffi.< po dtB T{rql-r'lst .qt "ffiTs {GrufFro CdfdF[qT€T

de-ffi(rslqTq fix{"t,

(o) mpv etff< + fu fist Fltt$rrq{ TFfu-{ ctctl{ cmca qf{+ n:[ftTsf Al-.h ?Fr<t q(s-Gr

sk[T 6ltql13t >l:[T, qH q{( ut&-{ E f{ fiTq"l <lcl-Cg qc{t Er{ E"E@ W{tc"tT {fu"f fr.fu
r?qt$'e <6lBoelens et u1., qo51);

tcD Flq'R "tRr{.t"fE Ttfi{-st q-flIe s.tBc{ 6}co qc<r {.[TC{K frclfu e<< dfirrelu
fralM< qcqi qrF sBrrylrr qf{T{ arx&-{ (O'Connor et al., Qo55);

teD wqtft fistr q(rtSqc.k q-ll. fis-s q<< fistft-cm CrcE A{b'ts 1frtt fifus +-<t

*c-{q-+r 1frs, fi1q1ft"6q-a ffi ffi'ls 1fu frnro r-{t Tfi-{ qrc atrc<;

(Er) aTB.{tr qEsT, Q& e<< ct{Fr a& w<Uq G-Fs ffi< + Gr$ FlsT "ffi@ {[ffi{rs
58 TGt gn',co allm;

(s) wqtlT ffiT TfF6tlmr6t e<( fts-scqr gftmcq-< <rlr Gnse ffi< + fu trtsT Tfs<rlx;[
F-{l-cs Fm aeftc.< q-dr Effi< FGr EEtrr;

(D mrou qrffq <t trC Flst "meto Fpf{-c{qtnnf{ q-li qr"|,rt .loE 1-p1t61-qq Tqlltsr
<jrqt <t'ffi atrsF qr{t cAUtFr-s rqlTTffi (POs) {ffio AT{G-{ q-{i TqIr{ <]"l-qt {l
ffi apsr>rftft+;
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(q CS-Css ffi< C$orqTmlf,.{TE $rt<mo {lc{lEtn (cQI) <Kqr allst qKsltst xlE?F.{<(
src{-< FRT'r"rTT-ft{ +.fq carr+ Erfu u<< "jqfrr<t Gr,-s'<j"rs) q-flkK cdl$tT Flst-{ EIq-r
(PEO) .{K s{ca "t{tx-orx 

q(T?H s-{Er q-{r qrE E kTtft ffi qn$.t Tftft{;

6rss ffi< <t fu Fffil( cqr{ TR{t <Grq, csrfr eE <ffiTr< ETR{I * u6a6Evle
<rrcqt <t(qkqr.Er {fie-s, ct<T&T q1i qam-s w{Et ffi re-r< cf,cgs ffi< a frO
Flst rffi $#r s-<Rq-{r etrE E"fiRtft ft& d6Br-{ qKllst

\bl ffi(ssffi< +61fi5f <f€<HqsTffi

qfr.e Cf,css ffi< + fiC Flsl{ <ls{T{ sT5ffi Rqra]-+ TCTrcq, sqlfi q-{-{ n.bfcfl EEF|tT-{
q?F-{ g.c{ $c{rrr{ qdr $gs axl qr{(c[T, <ksB $Ttq q<( ar{Mfr:rstr frfir<l {(Ermr.Er
Eq, fist <r<qt w{ c{ crlc{t cqrfi pE-{lT qs-<F s qGar $gva6q, <tiEkrcl{ EEfisT
<iTqlx cJcus ffi< <t fr-o'Flstrc qsf@ s-{r{ q-{I qsE irs-E sUmT scrlq-{r qlrrkqg

rffi<' ceffi"tF qr( wlrFl q-{t{ qdft&n fi-tqTcq cf,rss ffi( <t fu FwT TtrfuT
<fs?rlTr;K qit q?Vsrt$l-R (Octagonal) T.fbfcfl (Khan, QooG), <lt'FFslF <Fqs qn

(Thurab-Nkhosi, eo5e) r et q?gqlol< (Octagonatl offfi FtrfrPlv qtEE rli{t fuT
utCIs:

(o) dl&ttfr-o qlgt: qE a.ilifi-s,{<< qrksfi-s frqr,{r( fixTqtm-{ "rffi{ {kcdfus
defir+-{ffi.crsfu"1p-5s;

1?D Flstq.H "ffi.< Tl4l: qF mrJ{f, frrr-<y q<( FNft-cq-< EIRrra Tc{i J{f{qq]sl ft-Aq.fm
c<lqHr qft+.s Rir-<g sslr"Fr q-ll E'q1en "m& me oext er;

('D A1fuav rrot' ,eQ qlEl ffi'lE wffthrTt GTrr-{, q-{-r[bmT {R-+-s-{t-{ "m.ffiFtffi'r qtdewEr e<( qtsrfl-a <r<_qlrrtr"flnTnsn qqfrs fr-ofqr "ffu +-c<;

(q) Efl;trrq ffia; Ett-{ITq erF cf,css erfi< <t fu fiq'T cdt$tcrr< qEAr ft-+ ,q<(
q-NeK )Tkal q*tfr-c cl:r-{ srn?r cetq, qliB ,l<< Rm-<g ffi .{<( cfurff{ qt

Flstft"T-{ RGE frg<"t "ffi <K{Br s-{cs q<( qm $3-cs {rF{ r.C{;

1uy qruta-+: qE cf,rsr5 ffi< + ft-S trlsT cdt$l(:lsr <r<-qRK$oBEFr E"Er T{vkil"t T-ml ,qE

fisT{rq{ T{'nT{ "ffiF "lffit"ftFt ffiFt q<( 61q6 qfr;1T1ms T{q CT{;

(D <Kqf'F{f: eE Fmk qRr+"f xEEF6t e<( FWf< Rrr-<y RE-d"t {6e< <r<ql'l-{cr 6{l-ffT;

(8 ,r*tn GilotFt: *6 ftqls {Es tRm.{ fiFr\o +;l-co q-{-{lE{ e wryfl-ry ffi B"f{-{.I
frFDs rrdk <irqt :F3t-6it;

1v1 h&-+st: ,{E lt(TBs ,{1i ffi'tfrr ?<BgI, FlBtulr, firy, {rE[ '.q<( qttfi Rirro
c{l{l's;
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1l <t<Efcqr{ 6cts-s ffi< + frU ftTt

<l(Ekqr.'Er mnnnaarye cf,css ffi< qt fid fix.f ,r6e A<6rqT q6ri ffiftq-r :rN-t
qq6il&< fi"lqper g"ps ffi€t 'tm{6frr &BN ,q{< qrrkq-{ Uw' Ftwt <r<qF ?<FrEi Rmuat
66s ft{frqifqr rqft nfr"rm< qtssEr ffiFts qffi ft&-{ SsR e-$ RCTR:

fO R,qRqilffiqwo cf,rss ffi< + 5X fi1q1 ,rqe A<siT{ q-ql' Sgs a\e{t;

(qD mrsv ffi< <f 65 fi6fi w+ B"f1e fi5'6{ a15ft q1-aqa ffi'
('D crcss ffi( + n-g fiwr< qar ffi alfu"rv= w{+.ISkTt alol{ n-<t;

m fr{fuETT6{R-+. Gnss ffi< <t frd trltt "ffi.< q-ll {al|{qt +F.tt ,s<( qrd{ +
q<sffrsf frfus+<t;

(s) cfrs-s qtfii <l fu fis-f ,ffi]p 15,flRa-{ qkar qqfrs cft"t-{qT Rnx-<g, cT.M, cdtefl{,
qlg q{( trls-srq-d H-{r $!v <trft;

(D FffiT E IT@ "ffrc<,.r SgE s-<t-< qai'tmlsrfiT qQasr q<( xqFqq cf,rss ffi< {r fu
Fmfd anmmqfqt ffir{ DEI{ qni R"qRqilqT{Tcq( E{-{slbffi Eq-T{ ,q{( st {alt{al
motlmmotq<t;

R) c*-etsffi< <tfufistrf{fu, ,.*t', {Tel q<( q*frfuTt*frc<E-*qflI

q.t r faqkmtzrxlrwx agfb

crcus ffi< <r fu am ffi scolfif deftT{ ffi s ffiRsX q-{llt q=Eeft-{ frfE
s afrftqTcqg {lcat rtnt&toF qcs qmt FNt-< tc-f,ffirtm-{ k+txt q<( qqq|?B rg qrrtiB
fistrs dsqqisk< qfiW qsR q-{'dB$Tr;K ffig q<-$t'5tffi, <kqD q<< q-ffi{ {rs-(s qml

?Eefr q:r fiq-q "fffi-s {l{l fir{ cf,cnrs ffi< <t fu fiT-E 'Fi(Ks6t \e ret{o-{
$cnt't frFEs iri-r<t cf,cus ffi< + 6a ftq-l-< g{I{ ftTqTq fixt"t'

{9 Rft rg dffi: qq-{R{ q1q ssp-olla plq frRs s-{l{ q-{'aga RftistEa $cflrq;r qR,q<(
Ftq'IftT{ Tarllra-{ sTqr fiq]Tr{ RfdMQ{ qtq{t'ffn T3rcs qc<t {g{ kKr{ ffi dffie
$CTIgT{ qC{;

(g waoblcqr: cf,cge eTtfr( <f fu fisT ?f<-6G-{ qlr ffi( TJTraqrrs FrctT (LMS), {6t{,
ffi q<( q{rllr !EI"lt& e ffi qt$l q<-cs qr<l etrF Sfrgtkq-{ T'FFEr e q&q+l
frc<E-{lT cscql cs-css ffi< <r fic fiTt< q-{" qffi {rr+ c<v <t !a6695 qf'l-{ T-fl, csE ,a

q(,n-rs rFfu{ ffi{, 'rRffdr{ q<( frftffit{ q-{] Ee,T{ Sfl;r s:rc<;

('l) q*t(: geF Aetnn-< ErRl ENI-ft ffir qd e {ti-<qqln< <Ktq atFpt qK{rrt
o;Tns firqfa:rc-+s il$rr fist-{ Tql-Tnl:l EE&T E6+l fiBH-dRIt "ffi E"r< err+q"ff, q-{r

ffi<r{Ef $q"lT;tNq({t

c
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q.\t BtT@, fist1T{qq.& dE t

AqRqrm"IrqkT sk[-{ frkrrt{ Ftskt-{ "ffi'r-N "tR<-6{ + Eax-q qr{Cg qc{r FffiftrqT
frE{ EIRqT 6qr{ {ftk{ ae<qost, {t(T&T "tlefer ,q1i qtaf-)Tffi-T q.+qt ffi FK-<E-{I

ocr E"l1e trlsffi{ ,q{< dql-{ "rfrt'{5t frFEo +-*r :rftfi-+l <Rfficq-{ rr-{ qGEEtqTq

aftfifro RcEl-{ nrtnqtacm q6at Rfirr +<rp qr<r, $F EIFT trtfi Rlx-<y ffig, q<( sl
fiwtftq-{ ffi q-{-{-{R s;r-N )FFT qrr EaE trt?l{ fu-<g q<( qGuet RGqr:K q-{'ffi{
q<( qtft{ q-enrnv-k 6sr[ bR F-{f qt<{]-e r e( d{r{ R'c<Dl frra-qTq fia-{"I:

(o) Ft{{-ffirffi ffi: frffi qr{ qs< $ftfiffu {tnlEtr{ (CQII "ffirp 'rEIsr
t{s"tk<E-{ e qffiq1aa +<-co q6a; pffi6 w'f{ frg-<-cot( {t{rr Fffi( q-$ frfu frBrf,
fu'.rt +m qEffi ,q<< fr&Ffq frfu q-W@ T;r-co qmt ffirqy &&Brq frfu cdruu ffii
<l fic fisR.a v-{rRs rrr ,s<( d{l{ Elfu {b eqn< +,lq :F(r, firqg Ftqf{-eFrffi "r6e-{
q-{i' fr&EtE qsst,eFE qafu{ ?{ftEi {r< ffi I

(?D fislqr{ "ra& 
q{( a1@.x qGEEt RRqr' mrr tffi< "p-{trme'rn-o Qx a&tn <t

qrl d&Slcfi qtp \e qGB <Ifurq-{ {kat q{ qBw-sl Rfirr ?F-it-co qmr 
"f<-+ff-p 

qf-efes
EEIfl, 41fu e<< "me6+ {916 qF{Et sttsslcr fitqctT Tc{I firfiE qkFltu;rkt qlcrlq;r

o-<l ql+"ll-or

(tD q-qnlfu: wfi .q1i qsst qlar-ttefin:F:Kg ,q<( frryTH <r<qlqw qfffi Cql-{qEr ?m-Co

qsj-sft"t .q<( <R:q q-q({ffivt $Cnlq-{t

r.urffiauq-qHsr

Fl+-s s fisfft'cq-d wi drqmfi-s s1@, <irq-fR-s EFr.{{( dqers {qtrct fr{frnrrq{ +,gs
frFEs <Kt ql<{l-sr ,s( q-{r A-c{lq;r qdrgvrlxt, qrn-begt< ,q<( itrm q(rrt'lt qrs-Gl

Ergqmrr ffiav q-{stbm fixfft'

5q Fltr,sfi( E-{r: Gr-cue qtff( <t fu FmT aa:ft p e 1utffi't qR*q-+r* q-{r {s-q
Flq'srr ffi ffiq, ry+Eevrr* q<( Fn<fr{ Effi q(r{fet sfq|{ r-f,(g qr{l
deftT{ 'ls car6o RrR-<g agg T-{trqar G&fiEfGe ffi T-drd cmmq-qfast aqFr r-{(E
{GI;

19 trlxtftn-< q-{T: ftfig iffi q(rTl't ,{<( {t{Er6t {tcfi ffi{ afl-+-6qs ffiq
{JTraqcr-6 fr${ (LMS) q<( qiqli{ p.lcr trtrilqtcn-{ q(-toRot frFys- qircs qr<l Ftq't q<(

ct{l=t aneS-+ Rrfi utfufq*m FffiTq- (SEN) Tf,{ FIFIff-fi-{ q-{r q{f{stc{ frFF\3-

T3l-Co {C{;

1ap tmrn< q-{: srltfrE cqEI Cafm fiTCT-{ ffirq{ rB-r sFi:slkst c<qq xtdt-< <q"tk<q'.i,
#tBs aPlEE<, o{+-vst +ic{q't FrtT e ulBt qs T{-{qIT FrfqqpD q<< xr{F{ q{f(
etmtqfix afiq'"t Sqr{ T-{t yRrrr:

g

,'qf
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1.8I $Ffs-d ffi q<( $t"q{Ws q_qTflf6 frfus v-Ef

ffi{ <Ercg c*-rss ffi< + fu F|tfd E IITt{TrEk )TmT frq 6qr{ srr{ calq, em<qlEB,

T-{rtt <t Rq*<g ,q<( fiB-c'ffi .{1q fisTftffi-{fr&{ $sH fl{rr <r{qk s-il ,q<( $cnlqr{
st "Iffi{ fircs q5q qentr$'mFuln <F-qlrofA-{ Effi< utfr, @q ffi <r<-{fcd{
qGqv-f* S"f{ GG o-m ffi ?fgs T-{t qftft+l ffi< eit-aqrqf FrcdT (LMS) q<(

T-{dt <t RRT{9 ffi trsLT-{ q-{ qattTat q-{Rfftst cf,rse ffi< <t fu fist "tqe-{
ff+rqr{ 51ffi ; q( d{r{ frTqTq fi-t-{:t:

69 +-*tf <t Rrx-<g &ffi, T-dtE-6 <T frra-<g qfl 
"tR.ryr<.{, fr{fuT, frsr.fcrtafi ,q<(

Wlek( qexl qftftq qt trpef* $qel"F E-q ,{<< mmfr+ lcsEtmkr {kal fi{qqrel.f qr{l
readf <t Rffirg q-{{rt qotf,{s s{qrtb, dlrBs( e<( ffi{ T{Fr s rFio-{sk<
<r<-qBr{trli qN qrit;

(qD {EB, cqq'GqR-{ e<( cBcu|"|-{ ffir o63qftE,{<( ,q< c'lq <t K-sTmf ryqq, frrt"l-or,
qfrva6-a61o6 ..{<( <1_qcff,s1ft <f{-{ qs{t qt<r[-s't EE1e q'f.f{ <l ks-fl fr-.ilE{ q<R CslG

flib cqt&( qq{ Rc{F-{t sr< dTCaE <Kq|< q<t sre ellr*r rgra<qltB, c'lq <t Rll-<g* cwca

Tro, {iE ."rqtBB ,q<( R&H dxrdB qr T.BTFIEI e<< 1-t? {'tm"tl alraf qK.l,Tl
<F-qk-rfft-{ <sql{ q{'ql--{ qfr-a-Or< Ec'flcl afffi qK.fs;

(uD ffi( :rylraqm-f FKtT <tqqqr,qq,q<( F-{&6 <t fiav+{: otfr< ryroqmi Frdq +
qEgT,q{-CS +.ITf+.( ar?rra q-{I qjiE {k"[f E.r qMe q.F s Afifrs e''fftr{ qqqm eTF

'lalp ?F alls-co qr<, {Eil T-{cff + Rax<g ffi ,{<( qK TFfuqro ffilE TBr-cE ftry-p s
trlsffffi-{lT qqrgr Tr-r<t

q.c r fim-Eg fr{rE{ q<( Trytffi rfirrq

r+F{ e<( crtr+n fiql-<q fr<1u-{, firFfftq--{ ctcfl{ TryJ1T{ rq<q Eryt'lE EEfu dffiTt-qT
{edr+ra AfrG frA cdurcffi T*t? ft& anqp qmt fficss otfr< + fu trtTT ftB wg6
a&E carorm* dffi q<< 'tq& frt-m.r< q-{ fiq-q ffittfro rtffi atFFF qmt ..{rs-cr

ffiqFFo firrqTq frc<E-dt s-it-F qr<:

C+) crF{ fr{tuq: cs6su ffi< <f fu fisf{ q-{ cetfefl-N;r cOr{"prt qffiT fi-{uq s-fl
ql<.R'Tt fus q-{ffis qRRe< Ec-{ {t qcE Gs5Fr, qffi {RRO erE cSt$tcr{
T'tfiEs cstrqtrq-{ (Gl-{"lg) fr-xq<.t vqatB+-<tza 5X ftqffi qqi fi-{E{ T-<t c+re "flc<l Eu'
fisr defi{1orr "fi}rsr d"EH <t {(r"r$r s-drr qffii ffi q-{-rrR qe{/Rf,d q-1ltft
mlc,:{( {Rft fr{kt{:m-r<t qi 

"tfrR frfud m.m c;&E qtsrFt-{ qrB:il"m0 Rrc< Tisr
T3l-cil Tttc+ITET fiT'sl) e<< .arcfrs 6gXHQr{ (T({lgfg csffi< W{Ff G<ftsotaR qf
4frslrflr, cqfirE, <r<-dkr q<( q.fs'{-E;r ffi.Irq <r<qs q$ qt{krqg fic fis-r< q-{r fi-{u-{
o-*t ffifi-q {r, Ttf,of qF Effi-{ ffi {tftkr EaQe-{ SHlwr qs;

19 cor:fn Rr{<g fr{r-q' c#rss <t fiC "[brsm{ fira-<g..{:nsl-r< fr.-{E{ T-{t $Glq-{ qto
,qE qalFral q<( c{f{rEi qKfus FNtftTT ffi B"F{["F[ S-{t {l{ ,qAq T(frE LMS-.q
q-{qlt{ ffiTc( T(Bsbl +-st rys< ql ftm-<g< {r-<I-{rRr fiFlEt}rca;r (cel) q-lr qatFrat

qG. W



't,rffi"t d-q.t q*t qR-rlrTl ffi 6"Fn{ TqfsTE:r (cl.o) {kat {r{qqjst c<(?r frrT-{E fr{r*.t
T;t-N qml wet?a ailEr'{ e1( G&FIE frffi{ fi$rr ssrrrcfloB RIts-<EIT fr{5-{ dffi-{
${r+, frp qc<r Rra-+g R-{D{ dffir furT 6q6q fr6ryw fiTro-{ glalpt ,e4( q+o
Rrr-<qr dlrB\5t ffi Gt6.a q6q;

141 fixtfti-< 1mt${: fisl< deG cgtc{Q{ {qll: TatfiEs (EF"ls), rTltmTf{ fiq''3D q{<

,{rrfro 1enrcr$ qR Trytr+ Gt-co qmr fu-s wqtstR-s "rfrRer Ec< <q qtffiE{
(R.+.s'D q<( qcrfts Fr{reFq 6s1rlfr TtIT{ q(frd re-<t mco "nr<r frrlt Ftffit{
fix'fftq{ (SEN) qry Ba1oTo-nT{ "1q&EET-d@qr<;

(q) T{rlT{ rBrsffi: fiFrftqr rsEt T{]1r{ q{ffi e-{i U'E@ Tqlra q;rqFr <r{qR T;rF
qc{t rdql-5rtfr {alFrqgrr{ x@lfrE T;rF qc<t cqt {kal {all{at T6rnxr{( war e1641 fur<
<iTqfd T-{t qr< sl ye +;rcg qmt ,q "ffico datt'tg TryllT{ "ffi( "Ifu fu, 6a4 sraf{-
qrgv <t yy4s-ftft-e ${, c+q ttft, wt{tiTCTE <t ffi ffi <Kqk $r{ Tq]1T{ ?F;rc\g_

{c{;

(s) csF{ ffi< qtBtrofqr (CLO)-.q R-c<Dl frijqTq: {T{ pfcr{ ry+q CLO cf,cgv ffi< <t

fu trlst-{ crr-ftTrqr q1i wu-ge eltTr< I qqtstk+ "rRReT (mFr qffi) Es{ {t qcq,

{lTBs Tl,JlT{ (EsTg 'rastl Fmfrs q-{qtiB "ffiws w{fro <<l qsrFfir rfrtr{
'F-{c'Tlq-;r,$G 

q-fiticq cxre-s qtfr< <t fu Rst-{ TEltxr (r{:rl- FrvBl:(, tr'l;r 6S, TEq e<(
qlffi) s-<l qr{, {t qfu< wd qaf{ct Til-"tRr{a,q<( qqqtt{ Ekt{fr'"ffi zf<s{
qk"l-(4Fl

1.\b I W{Sftlrqt Edr-{ c T{FqrcTs6t <rqqrfir

fr{fuitq" lqft +frtm< q-<$Av-H fr{RryI-qm{ <r+qf'r+t "ffitu q<TIbklT, ff{<qqk,
qeBs qtc"fff, Tfsrst Tflrls{, frr"frd( q<( q(<-uF61, re'ftq< qal dfis"f sllc6tsl-;r q<(

TTdl-ffidt <I+qffilm q$H@ ?p;r-co qr<r Sf&ttfrs-slc{ q-$-{ cr<t Sqtr+{ <r{qf T-f,N qmt
,{r q-{r Tq,{{( frffi MFffi w1xr.tffi dqe.fs Afrq1q {atl{at q-{ft{T q<t Scatq-{r
,{r{FGI BrH?kRtrf fiTnqTq fixt"l:

gq effi q<< TqEre qnFffi{ {ttrr Fqe:rf6' are*ry<< frEr rfrE 6qr{ .qofcsfro
TtUfrq, F[c{B, frffi, qrlcsft-s rfrE, qeffi opr.q<( qefrBqfr.q( {tri,tfl Rfu €r<
frffi qtRv <f{ F<re qr{t Eql{#ft{1 LMS <rFqfc<s6l ,q<58 <ir"[s "rRqrd{ <5lEi rE q-{r
ql<sft-s'(q8/1) fiT@ alT-{lf, q-dr GtrR s.'ftqr {T{cr qrE T{ qtrq *mtq-q;

($ cAHFr rg c+t{ fr{F{ q{( w{rrl-[-{: cf,cge ffi< + fid fiw1x qe-g@ s-dkr q6s]' cdt$t5r
q<( csFd fr-dlu{ T-{l< q-{r deE gt',tkn qrt fu{6 qrlrsfi-s Gq a[ls-F qmr qrq'Gl
qrB E Es rfrF ffi gnfr-+-w< 

'lQs Ftals q-*TtFt-srq gt $sr{ qrsk{ 
E-vTs

q-*Tlrc{-{ q-{I BdE-{ TV'km-< ffi ca-<"t G16g q51;

6 w<f<frRvf: fr{Rqil6r-T( cf,rsu ffi( + fu fisf re-V"l"e t{fr+tA. dffir q-'I.f "ffi
"ldrffi.ftfr aemq{ ?'c-R o-qc< ,q<( s'f erE fixtrT q(qkr ftoE c+t imr-r<t q?FdT

oig/GeErq ${t fs q<( A&-Kqq eFB fiffi q:[cl;r q{r r(TrF6t T3t-6.r qr<;

v



q.11 tq&.$gr, q<T&, qqEt .s<( qlSR qqqjt

.qrksfrs frtt e<( qF{qr{ fttt <qm il?fir Rrcr f{&-{ Rrr1rqt fiwtff q<< Ftcrs
E-s-ril{ q-+Q efqmir ,qrB qlsaqt(T&T ceTPrctr{ q-li qrftT Fffid "tRR"t ?e-k{ B'kr

{ilvk<l"l :F;l-N qmt .{ cmca frft <RF crrrtl frg +-rr {frfi-{ qr< {tt .qr d{r{ fr-+.{1e
fia-{"t'

g+1 iaB+vt e<< xg&: Fl's-s, Fl-ttft e<( T'ff-ffi-{ hffi q1q qtiT&-{ ?<&:ram q-dl

sqT@ fr(k"rfi Wfldor T-{l qlT{l-s.t {FmqlEr Fmr <qfT il{r;r q-{r q{ <i<qB[c{t'BEt,

frEfua1, qqv1qsjst, RE-{"t, ctell{ afr-.1-q e{< RrT{g $gso-rrol-{ fr-sry ffi Tsrcu
qr{t erc{Mr mre qrff{fts qEfr T,I}kaT wfldt tr3t-F Rr{;

(qD {q\ofd {c{Ft: R".Iq Ffffi (SENI aEq fts.fffi TC$"qlfffi ffir &&Et-{
fitglq,{ fr-firqaurmi $T@ <r<-qTrs{ qrrq TCrFr frFEs s:r-cs qc{;

('D qGrqt't ffi-+-<q ffiE' <{-ffi TfrE (qr|s..f{ Eql Il{Bssf I-{frE ql_{il'ftT

fufir ernt-{ T-{r<r ,qt TfrE w*qR-s qlifr (aq't"rcB cgcgs ffi< + fu fiTt-{ Tr*WI
q\ert qltfr q:{-ryt ,ffirqtF-dTT{o sl< {aflTat q$${ <fg-<fin s-{r<t q(AE rfrF qtkqstg
4.ftT-d wfa s qqst qf{firl1r T-{RI E1qsI 'Filro;ftr afiTroF <r{qt dq"f T-iK{;

6 "5ffi<t fftu<rr+) q<( ERT'{{tfi: Em-q 
"rR-+-g-+t <l-s?rl{fl{ (s-6a FFF-$, Frfift q<(

{<fttE +.'ftT{ ffi 6q6q t{Bs, qt(T&-{ q<( qtQfr frTC{ a.tg amtsmfrs fifr-<{ <r
frv-{J1-r frKu-{r s-{cs q-c<l

b


