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1vicl 1 Vf'Vlflmru~MeJ,:Jb ';/,:J{i;}~1L'W'Ufl111111cl h iifli1 Llfl~fl';j'lJ(;]1l.Jmt'll1'lN1'Ui1l.J~"li'U(;le)'U , 
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n'IJ tll.J €l'll'\lll.J1 cl 1 VI i1,! fl "l 1'UtJ~ ~flit 'VI 11 "lb fl 'b'{;] 1 LL"1t?IVI fli rub 'U 'UVl'U1 cl sl1 'UVI~ fl 1 'Ll fl 1 i{'U e'.) (;)'IJ e) 'LI 

tJ it "11'W"l1'U fl1 i Lbm 'IJ'U '1JVI 1 f1'LIVI 'U1 cl "l 1 'W~ b fi cl1'U e)-:J~-:J.f\1 cl 1 mm t .fl1 cJ'W eJ fl m t'Vl i1-:J L fl'b'(;l ibbfl t?l'\11 fli UJ\i11 cl 
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ct.~ mru.:i 1'\J\J(;'\ v\'1Llf.J'Wf11';if.J ~ (,)VJ1.:Jfl1 i Lfl'b'(i')';i'\ll~elblm 'IJD'1JVl1 ~'U fl1 L fl 'b'(i') ';i~ '\J(,}6'11 ~ 

( ';i~v1'U-.5'..:iV11 (;)) i!'U 1 vi'J1,! fl.:J1'U b\"li'b'~n '1 fl1';j bf) 'b'(;l 111:J.Je) 1'U1 cJ fl11.fl 1 cJ 1til fl"11fl'U e)._'je) 'Llmil.J fl 11iw.J'U1 
~ ' 
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I b. -.111.J'U Lcl'U1ti ... 



-i;n-

b. '11ti'U hiu1 c.l'lJB.:tf l5\J1'1 {l51J'Ul9\~11n1';i m:::'Vl';i1 .:tbn'\~i;)';j bbml?l'Vln'HU bb'1:::'11'Ubbm 'lJ 
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Ut1JVl1 b 'i ..'.lvl1'U'lJ eN m~'Vl';i1..'.l bf1b'\91 ';ibb'1 ~?IV! mru~ii e..m f1 ';i ~'Vl'\J \l1 el bf1b'l9\ ';if1';i'Vl~Bf1111J b~ B~{B'U 'lJe).,'.J\.)';i ~6ll 16ll'U 

l 'U1..'.l f111..'.li1'U 1,X~1m.hcM1'Uf1';i~'Vl';i1..'.l bf1'\!t\91';ibbfl~?IVlf1';itU l 'U~'U~bil~b Vl\91Vl~eJ'Vl';i1'\J b Vl\911'\Jb'U1 b \J bbm 'lJ , , 
UtU'Vl1 b\,l c.l hi'8'n'li1 bbi1';i1c.1'11'U l Vl'U1 c.181 bileJ er11 ';i16/lf11';i~..'.IVl1\,l bl.fl ~thv'l1!1m.!1EJ'11'Uf1W'Vl';i1'1 bf1'l:1\91';i bbfl~ 
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?!VI n ';i t\Jl 'U '11 'U f1fl 1..'.l ';i1lJ'i ,:i ,r l51J'U \911'll1 cJ 11 n 1 ';i m~'VI ';i1 .:J b f1 b'\91 ';i bl.fl ~?1Vlf1 ';it\J bl.'1 ~ ,rl5l.J ti \91~11 n 1 ';if1 ';i ~'VI ';i1 ..'.I ... ... 
bf1'l:1\911bbfl ~i;'l'Vl mru \;lll.J i;'l1 cM1'U'Vl';i1'U b ~ c.1 vl1 'U 11ll~..'.l..'.11'U l 'U~'U l°HU~f1';i1lJf111\911ll~ f1{J'Vlll1 cJVl~eJ ,rj'\J 1 fl 

n1 Vl'U~Vl~e) bb\l1..'.l ~ ..'.1 l VI m11V1~B'1'.l'LJ';i16/l f11';i~b~ ,r'Uf111bb\i1 ,:J ~..'.!'VI~ eJ 1~,r'\J1JeJ'U'VllJ1 cJ b 'U t.lb~ 1.fl1'WVI~ n l 'Uf11';i 
,, 

fo~~<t1vu(;)11.u'U..'.!1'LI u'U 

~.:J'lJeJ l Vl'Vlf1"11'U';i'16/ln11bbfl~fl51i;'l1Vlfl'1 ';i'.ll-l\~\ eMl°lf111:l.J'Vl1'11'U l 'Ui..'.ln~m~'Vl11'1bf1'l:1\91';i bbfl::: ' .... 
i;'l'VI m ru1J\'~ eJ\Jnu~ \9111JbL 'U1 'V11..'.l ~..'.I n~ 11'V1'1 (l)'U 1~ cJ Lfli .,'.Jfl{\,l b ~:l.Jb~l.J'11 f1A1 i..'.l ll'iJ'\J'Vll.J 1 cJ..'.l 1'Ui1 l 'll 
~lJ\'n1V1t1~ t-fa!1~!hc1 

( tl1c.lf1t)'l:1~1 i.lt1J11"ll ) 

5 l51J'U \91111f11';i f) 1:::'Vl11..'.l bfl'\!r\,l';i bl.fl ~?!VI f) ';i ru .... 
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vi ........ ?1'1n ~Met / lvcf'0<9l . ·-·-··--·· · i'LI~ .. . ~n1fl!J1mJ .. lvcf'0<9l ·-· ·-· · · 
d 
b1el~ .. n1111e:iuV1mt1m1n'111.m 11v\'1.:iTW'lleJ.:im:::m1.:ibm~rmbba:::'1V1mw1~bn\11m111-a'\11b'1tma::: 

lJ'l..bd1'Vl5.fl1'V'/ 

b1tl'W 

~1 t1f ~ll'Wlll 111m1 m:::vi11 .:i bfl"cllll1 bba:::mlf m w1~iHfoi.:i m 1llffUVlml'J m 1ll i'lJ ~\11'lleJ'U 1 ~ ... 
vi nV1il1t1,nu 1tl"''111\11 ~eJUDlli1b ~llb~h.r-n nrhi.:i11e:i'IJV1mm1tlv\'1 hJ ~.:i-d' 

m:w~m:::Vl11.:Jbfftf(,l';j bb'1:::'1Vlmru1~ ~vibLU'1~1'W<;i1-0fl111 'U~1'Wf1'11.:imim tl'U <9lCs'. m:w ,, 
Cs'. f:01mV1f1'1bm::: m eNflfl11llVl1'1l'U 'W'W 

"" . ,, 
d cv ..:::i1cv 4 co. <V , . dd II cv 

b tl el'1 '11 n fl n~w:::nw"LJ e:i.:i m:::Y111.:i11Y1.:i.:i1'W b 'll'1'lJ1Vl 11'1 \11fl 11 .:i1'Um-.11Y1 bfl E.J1'lleMn'U m1 

'Vi\,lltl1bb'1::: bbm 'lJ'lfo.Jvt1bfl'l*l1 fld';jlJzj.:Jel t1 "l 'U{u~.niJmr1 bba:::.:i 'l'U ~~e);je) 1~E.l m 1ll ~'VI 1.:J1'll1fl11 bui"/1 :::~ 1'Wll1 
II.I ,., '\J \I 

H1 'Ufl11bbm '1JD~Vl1Vl~el 1 ~'U~fl11bbfi'\..h:::'ll16ll'W ~,:J 1 'Wfl11tl{iu~.:i1'U°r'Y'1 iv ~fl"trW:::~.:imh]'lJ eJ.:JVl\J1E.l,:J1'U 1 tl 

i.:in~m:::'Vl11'1l.J1,:J mruVl~eltJ1W11f1'1 niifl11fl1'Ub~t.l1 b zjelll LE.l-:Jfl'WVlGi1 EJVl'Ul ti ~'1tl'W L vlel 1 ~bfl\11fl11ll 

'IJ\11 b '1'Wbbi;l:::ihJ 1:::~V16Jl1'\'i 1 'Wfl1TtJliu~ ~,:J,11b U'U ~a.:ii1 m 1lJeJ'UVllJ11'J.fl11f1'1~'1J~b '1'W 1 ~bbfiVlU1 E.1'11 'Ul111'1 I 
11.fl 11n'111>1 L~mm~ h 1mV1~t1w1.h t11\11'1::: L iJ'Wlr·fotl\11'lla'lJvr~n 'ff t.1'1:::tl1 hJ~ m1Y11-.11t.1e:i Ei1.:i b tl'W1:::'lJu ij 
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mnm'V'I Ln\11tl1:::~Y15.f11i"IG'i'1?1 \11 ll1Giel\11'1'U?t1m1tl~\1llll1ll b':i-.11'\11m1,Jnu~nw"tlel.:im:::vi11-.11 'W fl11'ViWJ'W 1.:i1t.1 
~ ' ;..i 

~1'W m1 bn~mm111 LL'1::: LLm <nil ~vr1"tlel-.1 Lt1'1*11m 1~mi 1.:i1a'lJ~1'W LL1;l:::i'W111 el '1mum w1 
~'16V el'Yl'UYl1'U fl11llel'UVl:l.J1 E.lfl11:!JftJ~\11'llel'lJ.:i1'U 1 um;Yl11'1 bfl'l*l1bbGi :::avrmru ~-.,,d' 
<9l . lJ B'lJVllJl u 1 ~tJ i;\\11 fld~Vl':il .:J b fl~\ll 1 bbrl:::?IVI mru b 'U'W~f11 f1'\.Jbb'1 :::b ~.:J1\11fl111J iju~ .:J1'W "LJB-:J 

, m:::Y111-.11 t.1~1t.11111-.1 1 (Jl1ll'Yin!JV1mc.1 fi1V1'W\11 lH\111'Jihe:i -.1iJ~\11m::: 'Vl11-.1vY-.1 Cs'. vi1t.1Ltlt.1~i'lJ~\11'llaun1n'lJm1 

'Yl1.:J1'U'llel'1f1d:W 1\i"1?11Vifl'1 bbGi:::e).:Jflfl11lJVl1'll'U'YieJE.Jb 'Wfl11llfo~\11'l!el'lJ\ll1llnci11.:i1'Wm1n'1 ( Cluster) ~'1 Q1 
"' ~ ' 

fl~ll.fl11fl'1Vl~fl Ael <9l) n~w111n'1~1'W~WJ'W1fl11i:.J~lll Iv) fl'1lJ'lJ~V!11~\11fl11'Vl'fi"lt.11mb~Bfl11i:.J~lll m) ncill , , , . 
a.:iL1:i~llbLa:::'w'WJtl1 Ln'i.-l-mmLLa:::1:::'lJ'lJ?1V1mru bba::: (g) ~1tltl1tl1 t1m1 1'lJ~\9l'lle:ium1n~~1ue!1'W1t1n11 

~11 'U"1JeJ'1'11'W fl'11'U'U ; \,l m:::'Vl11.:J Lfl~l'l1bbfl:!?IV!mru bbfl:!VIU1 l'J'11tl1:::;'lJmllv11:U 1~aE.J 1 'Wfll;lllJ111fl'1Vl; n 
" ' 

iv. LijaiJ.:i1'Wvi1e:iu~vi11111-:i, 1 ielfi'U~"1JB.:Jbbl116'1:::mm iJu~!'lJ~\11'lleJl.ll'l1ll.fl11 n~Lba:::a1u1'1 

vtu1vi (Function) l\11t.1lll':i-:i 111 eN1'Ufl11bbm"tl'U~Vl111'W '] b'l! 'U fl'11'WWJtl1bbrl :::fl1':ibbnl'll'U~Vl1fl11"tl1Vlbl,fla'Wt.11 

1 ~ L U'WVl'U1'¥1 "tJ el-.1 m:u'llm.h:::vi1u Lba :::mlJe.Juvia 1 ~Lu m~ 1.n 1-W'Vl"'n 1 um 1i11 b 'Utl m1'Vl~e:i.:i1'U m1~\illu1 LL a::: 

bLnl "tl'U~Vi1vl1'W~\P\1'Vln'LJ'j~ b.flYIE.l m 1'W~\ll l tl11 ~b U'WVl'LI1~tld:U'Uf'l~(,ll b 'Ufld{U b 'U'W'11'Wfl11'WWJ'U1bbr\:::bbm 'lJ 
' ' 

D~Vl1~1'W'U1:::m'Vlfl'IJU\111 ~b 'UUVl'Ll1v1'1Jel '1 fl';i:U U1:::m vi1a'11'Wf1 11'WWJ'U11,1.m 'll'U f;U'\/!1~1'W'W'llb ~b U'WVl'U1~ ' ~ 

'lleJ'1m:U~~b?l1lJfl1';j bfl"*1':i ';j1lJO'lJfl'jlJt'W I -vim'1 b~tn'VB'1~l1 E.111 ll~-.11 min mruvi~ eJ-.1 d ~ f \11 l9i 1 b 'U'W fl1';j lv! cJ 

hJi n·1h bba::: mum:::u1 um 1'1'Wii .:i .ff 'Will el um 1u 1::: 'IJ1 i1mru 5?1 ~1-.1 m 1fo n ~ nuu1:::'111'llt.1 nt ~b u'W Vl'U 1vi 
V ~ 

'lJeJ'1fldllVI~ fl'Wtl I ~1 r.J el ~1-.111nm:u 1 umru~f)'jjlll'jfldlJf111lJ b~el\11f eJ'Wbba:::i1fl1111lJ\;11'1lll~ll b~l'Jn-ra'1'1Jel'1 

nzjlJbfl'jj\ll'jfld!,11 ~ I (Mob) vft11ilvru1c.1.:i1 t.11 t.1m::: ·m1-:i1'U~\11'l!el 'lJ L\11E.l\ll';i\)fl"tJeJlJel'lJVlmcJ 1 ~ 611'\Jfl,:Jl'W 

. 'll'1 \11 m:::'Vl':i'l-:Jbm11,11 ua:::?tV\fl':i [Ub 'U'UVI\J1 tJ'11'W'Vlii'fl 1 tlfl1 ';i1'lJ~Vl'll eJ'lJU1::: ?I 1'W.:J1'Wfl11 bb m "1J'U ~'Vil 1i'lJ 
Vl'U11'J'11'Wv1 LM t.11•1fo.:ii-.11 'Wbl,rl~'Welfldt'Vl11'1~1 cJ 

m. mru. .. 



,-

- l!J -

Ql. fl'HUbtl'U-:i1 'Uf111'W(9W'U11J,G'l~bbm'iJUqJm~ b~c.11b~eMf1'U1J1flfl11 (9) m11i!'li 1~mlJIP111Jvl 

fl!)V11J1cJ fl1Vl'Uvi b 'U'U.fl11flli!VIU 1~ (Function) b tl i.!b~1.fl1Y'IVI~ fl bbG'l~nmlJ~ LM ff"l"UeN b'U'UVl\11 c)l;1'U'Ul;1~ 'LI 

mtJ1~flTJf11t1'U'iJeJ.:i tJ~v1m~V111.:ivt1meNtJ~v1~1vtu1fl~1J.fl1'jf1"<iJ (Cluster) L6li'LI Lia.:ioff11 m1Jfl1'j6LJ11 ~v-:i • 
b'U 'UVl1...11 cJfo~v16ll8'U b'U'U fl';il.JV!~ fl 1vicJn mlJ~.:Jbl;111Jfl1'jbfl~\,\'j bl.G'l:! mll~'U IL 'U'UVl1...llcJl;1'U'Ul;1~'U Jl1tJ 1tK fl1'.i 

f11f1'U el1t.nt:Jfl1';j'iJe),:j ';i8-.:!tl~vim~'Vl';j1'1~1VIU1mllJ.fl1'.if11i!i;)1'UVrw.iu1fl1'je-J~IP1 
• 

er'. . fl1 ';i~vi'\111 Lbe.J 'U fl 1 'j e.J~ \,l'\111.:J fl1'j L fl~ \,l 'jb 'U.!l 1Y'I 'j11J'iJ8 .:J th~ b 'Vll"t ( ';i1 cJU/ 'l~ fl1 G'l e.J ~ \9l) 

11a 'U 111111 cJ Lu 'Urn 111·fo~v1'/f 8'U 1vi cJ m .:i'll 8 .:i i1t( fl.:i 1mP1 'j'tf~ nlil fl1'j Ln 'tlm fa cJ i111 n'U vt-J1 cJ .:i1'U \91 1-.:i 1 
~ b~ tJ1.ff t1.:i b 'U f11'j\111b 'U'Ufl1'j .fl1cJ b~ fl{J'Vl1J1cJ'V1f11'\l!'Uvl 

ct. 1 'Umrub tl'LI.:i1uv1'1'U f11'j'WW,Jmv,~mbm 'iJ'Uruvt11 m~#i''LJ~t1~ (~1'UJ1iJmfl) ~a 
V " 

ct.(9) .:i1mbm 'lluruvt 1v11eJm'j'lJ1fl1 'j 1 ~nrnn~l9l 'jmvt1vtJ'j~6ll16ll1.J'vh l tJ~~a-:ia1Pi'cJ 
V • 

15 fl 1';i 'Vl 1.:J 1'iJ1 fl 1'.iVl1 eJ ,:j1'Ub~Y'l1~~ TU v1-:i b "tf 'U c.i) m rub nvi b '.ifl'.i~'U 1vl Yi61lb ~ fl'j1J?i.:i b?l11Jfl1 '.i bfl~\,l 'j 

(bfl~\,)'j"eJ1b.!l 8/~-:ivr!vi) 'LJ'j~i;'ll'Ufl'.il.J1 6ll l fl1'j Lfl~\,\ ';j'V]'jl'LJ bbi;l :! L ~e)V!11ITT 'Uf11'.iLbm 'iJ ~1Vl1U t ';jfl';j~'LJ 1vl 

1utJPl~l9l1Vl1e)~\,\1tl1 tl b'U'U VIU1~ "1Jel.:Jn'.ilJ 'U Pli;l\,11 Vl~8 fl11J 'U 'j~1J,:jbbl;l1Lb~mru l!J) mruf.11'j"1Je)li)vl'Vl~L'Uc.J'U 
' . 

f'U'.i8,:j1J1\9l'.i~1'Ufl1'.ie.J~ IP] fl';jlJ~e.J~\,l{'LJ~vl6ll8'l.JbvitJ\,)';j,:jV!18'U'.i~?l1'Ufl'lJfl'jlJ16ll1fl1'.i'Vl~8Vl'U1cJ\9l'.i11i!{'U'.i8,:j5'U 
"' " 

ct .18 m ru-:i1'LI~ vi'\111 bbe.Jt.! fl 1'.i t:,J~ \,l'\111 .:J fl1;j bfl'tf\,) 'j'VJ18 bbm 'iJ'U qJ'Vl1~'Uri1 b fl~\,l'.il;l'U \,l m vi 

( ;j~~'LJ:5'.:JVl1vi)i!'U 1 ~~1UflHUbf'l';i'tl~ f) li) fl1'.i bfl'tf\,)'j (?ll'lfl .) i11Jell'U1 cJfl1';j.f) 1tl b(;lflG'J bfl'iJ8'1 ~- 'W. fl. :5'-.:!Vl1 !Pl 

bLi;l ~ flt).!~ fl'.i';j1J f11''.ieJ1'U1 cJ fl1'.i 6V'U Lfl ~ "e)'U.:J1'U'U LcJ'U ·w '11AqJ brn::: LLm 'll'Uq]Vl1Jl1f1Lfl~\,j';j';j~~'LJ'<il.:JVl1vl ( CoO) 

bbi;l ~ flru~v\' 1-.:i 1'U'LJ'U bfl~ a'U.:i l'U'U 1v'LJ1 tl611A qJbb i;lt bbm 'll'U qJV11 mA bfl~\,)',j'j"~vl'U a1 b.!l a ( oT) 1v1 cJnV1oJ1 cJe..i ~ \,) 
Vl~afo~v16llel'U ~'U~1'5u 1 L tl'Uvt'll1cJ .:i1'UV1~fl 1 'Um1?l'U'LJ?l~'U-va~1;1 L ~a Lbm 'iJ'U qivt1a'Ufi'1~'U\9lmv1bbi;l~Vl~a 

ivi'V11bbt:.l'Uf1Trnfl\,),j1:1Jfl'Uf1'.i:JJ~11.:J I ~.fof1V1i.h vfh.rt'Ll~bbi;l~'WU1cJ'11'U~'l.J I ('Uelml~n!Plfl'.i~'Vl'.i1.:J) 1'U~'Uvl 

ct: rn fl1';i 0J~ U~ fl1'.i bb'1 ~ 'Jl cJ-:i1 'Ue.JG'l fl l 'jtliju~ fl 1';i b ~ L 'U'U b tJmlJ bl. 'U1'V11'1'iJ 8.:Jfi°1i .:J 

fl';j~'V]'j1,:jbfl'tf(,l';jbbi;l:!f1Vlmru~ Qlcr'.c.i/lv&"bc.i i.1.:J1'U~ \!Jo b:JJ'tll cJ'U l!Jct\i:Jc.i b~8,:j Uel'U'Vl:I.JlcJf11'j"U~U~'j1'/ff11'j 

'll8.:J'LJAG'l1 m b 'U'1-.:inv1 m~'Vln -:i L n~1,m rn::;ml!mru'1 'U~'LI~i-rn1v1 b ~a~'l.18.:J'U 1vm cJf11'.i'lJ'j'1J1fl1'j '11'Uf11fl 
' " 

bfl~\,)';j"IJeJ'1'1..'.l 'Vf1\ilBch.:iif-.:i~'U 

b. .:i1u1.ifo'lntJ'iJB.:i1 v'I.J1 f1 VI~ e:if tl.l'U l9l~ Lb~~vr~e:i.:i1\ILLnl 'iJ'U ruV11L i .:ivi1'U6!J el-.:! n'.i:!'Vl11.:i~i1 
"5 "5 V 

e.JG'l fl'.i~ 'Vl 'U Y18bfl'l:W) ';jfl'j'Vf~elA11lJ L~8vl ~el'U'iJel-.:!U';i~6ll1'/f'U 1 'U1.:J f111.:J i!'U 1 ~i1 VIU 1Vl'U1 cJ'11'Ufl'.i~'Vl'j1.:J L 'Ll'i'U~ 

bf1\il L Vl\,1'V!~el'Vl';i1'U L Vl\il~'U L "LJ1 h.l Lbm "U'Ut:U'\1!1 tvi cJ lJJ-o fl"tll bLil 'j1cJ.:l1'U 1 ~'U1cJ el1L.!l8 er11'j161Jf11 ':i:5''1Vl1\il bLG'l~ 
"I .. cu '\J 

v11 WW 1Vl'U1 EJ-.:!l'U n '.i~'Vl 51.:l b 'U ~TU mt 1.:J'j~J :w iff '11vlJ'U\il ~hh EJ'J 1 n 1 'jfl ';j~ 'VJ 'j1 -.:!bfl~\,)'j bbG'l ~~VI m ru bbi;l ~ 
"' 

{~lJ'l.1\,1 ~11fl1'j fl'.i~'\11'j1,:j Lfl~\il'jbbl;l~l;1'\I! mrul9l11Jl;11 cJ.:J1'UYl';i ' l'LJ L\il tlvl1 'U '11'Vl1tl'11'\.J b 'UTU flru~ n·:m.Jf11'j 1,11:1..1vl 
"' ~ 

fl !JVlm vvi~el f ju 11;1 n1vt'\.J v1'\/!~ el bb \91 .:i~ .:i n1 ~ n 'j:I.J'\/!~e:i ?i 1'U'j 16ll n 1'jvll~1'U n 1'j bLl,l .:i i-:ivt1a Hff rn,i v'LJ'\l!i11cJ L ll'U 

b~1.fl1V'l'\/!~fl 1 'Uf11'j1'lJ ~!Pl°iffJ 'U \111b'U'U.:i1 '\.J'1'U 

;s.,:i'(Je) 1 Vl'Vlt1?11'U';i1 '/f fl1 'jbbi;l::;r~1 ?11'\/!n li!'j'JlJ~.:J a.:ifif11 'jl.J'\1!161l'\.J b '\.J~.,:ffl!P]fl'j::;'V]'j1.:Jbfl~\,)'j Lbi;l~ 
' "' 

~vimru1~~ m.Jij'U~m:w Lb 'U1'V11-'.Jv1.:im=h 'J -U1-:i~u l\il cJ Lfl5 .:ir1{v1 L ~l.l L~111il1flfi°1i-.:i:wauvtmEJ.:i1'Uvf 1 l tJvll~ n1V1'U\il 

blbb~1~1cJ '.i1cJG'l::;b~cJ\il\il1"-lbelfl~' )'jbb 'U'I.J 
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