
61'aU1l~m-a'll-a~"ll'11!PlW~m-a1!n1'~·fi1:5'1.:~"ll'~~ l£lo !Pl~.:J~ ~/l£lct'bGl 
' ' ' Ql Q,/ .c:::t .Q. 

b11 eJ 1 'U 'V1 G) cr 'W ~ rt:il m t1 'U 1£1 ct'b G) 

ru ~el.:JU'a~"ll'1lel1l'W'a :iJWW1'U'U~ i'U GlO el1!Pl1'afl'a1J~~'U1~ijmb'a.:J.:J1'U fl'a~'Vl'a'J.:J bb 'a.:J.:J1'U 
' ' 

1?11~~m~'Vl'~l'lbb~-:~-nw 11i1CJ!Plru~m~~m~l"i1~1\11\ilmm'll~~ml'l b~B\1 B'm11"11~1'11?11~~1m~1'U ... 
tl:i1e1 "il1'Ul'U b'1i oD'u ~l~ ~m ?11'lJ1Bl;g'W bb61~11il'BBmJ~~n11'1 b~B'I Bl?l~1fl1~1'1~'U~1 (oD'u~ ~) 11i1CJtl1'VI'U\i1 

Bl?l~1fl1~1'1~'U~1 b'IJ'Ul'U61~ mo~ -mmo U1'Vl ~\liJ~61'Vh1-M'B'1?1~1fl1~1'11?11~mm~1 'UtlilB1'UU1'1 ?1 1'lJ1Bl;g'W ... 
~ 1n11V1'1B 1mK bfl CJ-:~nuB' 1?1 ~11"1 1~ 1-:J~'U~ 1 ~-:~"il1 b tl'U 111 e1-:~il m~'VlU'Vll'UB m11"i 1~ 1'11?11~~11?1 ~~1'Utl il B 1 'U?I1'lJ1Bl;g'W ... 
~ilm~'ll~~n11'1BI?l~1fl1~1'11?11~~11?l'a~1'UtJ:i1 B 1 u bb6~h 1-M'ilf1l1~b Vl~1~?1~ ~-:~flru~m-a~m~l"i1~1'1'1lli1~ ~o 

... ' 
1'Wm~u~~'1l~fl~'~~ c(/~ctb<9l b~Bi''W~ <9lm ilt~'W1CJ'U ~ctb<9l 11ilb~'U'1JBu1-M~hb'i1'Wm~'VltJ'VIl'UBm11"11~1'~ 

' ' 
m~m~?J~~1'Utl:i1B "il1'Wl'U c( n~~ 1\il bbn n~~?l1'll1m;gw'li1-:~ bfl~B-:~n61 n ~~?l1'lJ1m;gw'li1-:~B 1?1?11VIm~~f1ml 

d.9 'I 'I 'I 'I 

n~~BI?l?I1VIm-a~ 161~?1~n~ bb61 ~n~~BI?l?I1VIm~~b'ltJB{ih"iJB{ bb61~fl ru~m~~m~l"i1~1-:~1 'Un1~tb~'1J~ fl~'l~ 
'I 'I 'I 'I 'I 

~/~ctb<9l b~Bl'W~ <9lb"li 1?1611fl~ ~ctb<9l 1\iliJ~~b~'W'1JBU~1'1BI?l~1fll~1'11?11~~1m~1'WtJ:ijeJ c( n~~?l1'lJ1Bl;g'W/ 
' ... ' 

n~:wB~?J?I1VIm~:w "il1'Wl'W (9)~ ?11'll1m;gw 1?11:W~Aru~B'Wm~:wm~erl?l~1rh~1'1m:w~1m~1 'Wtlilm?I 'W B ~1VI~u 
'I q 'I d.9 

?11'lJ1Bl;g'W~ b VI~BBn be( ?11'll1m;gw 1 ~~1 b ii'Wm~'VIU'Vll 'W BI?l~11"11~1'11?11:W:W1m~1'WtJilB 1-M'bb6i'l b?l ~"il.fi1CJ1 'W ... 
tJ ~ctb~ ~'1~1CJb61'lJ1'Wn1~?11:1J1~tl..a'li1n~:W"il1fl?l1'lJ1ell;g'W~bVI~B "iJ1'Wl'W be( ?11'lJ1ell;g'W 1\il\tJ'W <9lm n~~ b~B1-M' 

' ' ' 
n1 ~~1 b ii'W'I1'W b tl'W 1 ue1 ~1-:~ilu ~~~'VI5.fi1'W ~-:~ b ~'W Al~~ 1 b ii'W n1~ bb~'l~'lfl ru~B'W n~ ~~ n1 ~ B1?1~11"11~1-:~~?J1:w 

' 
:W11?1~~1'WtJilB "il1'Wl'W <9lm Aru~ b~el'YllVIU1~~"il1~ru1'VIU'Vll'WBI?l~1fl1~1'11?11:W:W11?1~~1'WtlilB ~l~ be( ?11'lJ1Bl;g'W ... ... 

1\il bbrl 

0 "" 
d 

~1\i1U 611"1.J1€l1"ll''W 

' ... ' ... .. 
n~ll'Vl @ n~ll611'tl1€l1"ll''Wfl1f1Uoam, • • -' 

(9) (9).(9) ~u~~nBumvn~ 1 vm 
'U 

~ (9).~ 'WtJ n'I1'W'Wlli11 'VIti 

m <9l.m tr n61-:~ b?I~:W?I'lJ.fi1'W b b uumrhl1l?IU11?l~l'WI?lfl (~l?lb1t1'1D'Ii1) 
' 

c( (9).(( oJ' n6'i'lb?I~:W?I'lJ.fi1'W bb tJUB'Ifhl:W?IU11?l~l'WI?lfl (?IA 'W51.huli1) 
' ' 

ct <9l.ct tJ n 6'i 'lb?I~:W?I'lJ.fi1'W bb tJUB'Irl ~l~?IU11?l~l'WI?lfl (l1~U1Dii1) 
' 

b <9l .b trn~-:~ b?l~~?l'll.fi1'Wbbuumri~l~?ILJ11?1~i''WI?ln ([n'1J'WU1Dii1) 
' 

ni'ill~ m n~ll611"1.J1e:n;i'W<th~1vJvh aL~n'Vl'aeJiln~ u~~fleJ1loW1L~eJ~ 
b'1i h<9l 'li1'161JB:w1:w 1mflB:IJ~l b l?leJ{ 

~ ~.~ '1!1-:~1 '!tJvhmt~1 'Wmf11~ 

~ hm '1!1-:~1 '!tJvhB1?1?11VIm~~ 
' 

(9)0 he( 'li1'1 b fl~ el'IU~tJB1 ml"11 WJ1'Wbb61~n1~'W1 ru'1J~'lJ'W1\i1 b~ n 

(9)(9) hct 'li1'1Bb~n'VI~B'Wn~ (1'VI~~P1u) 



.. 

mo 

~0 

-tv-

m.~ ~1-:Jb ~'El~vlt~Yfe:J~ibel'Vl~'Uf111~Vl'U1bb •t.h.t?l-:1 

m.ct ~1-:JU':i~nt~uvit~ 

m.b ~1-:lvl1bb~~~.wu~ 1r~Vl~ 
I Cill f .c;t I I If 

mnJVJ cr muJ~1"ll1tl1"ll'W"ll1·:meu;t~1.:j 
' 

~.(9) ~1-:~11i'nt~?l{1-:~ 

~.tv ~1-:~nt~B~ ... 
~.m ~1-:IQ1'UU'U 

" 

~.ct ~1-:i'M'UoU~ 

~.b ~1-:JQ1'U~tJ-B'~ 
" 

~.b'li ~1-:~~-:~Vl~-:JA1m~btJt~-:~At~'Un~l'l 

" 

mhJ~ cr n~~~~~1~n~~~1wrhLL~::aL~nVJ~vilnfl 
ct.® 'W11n-:~1'UU':l~nt~ut~tJ mru'1 vJvh bb?I-:J?Il1-:J 

' 
cr.tv 'W11 n-:~1'U'IJ':i~ ne:Jul.l ml'l t~~G'I1V1-ru bA~t~-:~1-il'l vJvh 
ct.m '111-:~b 'VlAilmJ'1':l-:J-rm~1 bA~t~-:~~ mnr~G'I1Vl-rut~(91 ?11Vln':i':il.l 1 vJvh bbri~B b~ n'Vl':lt~'Wn~ 

' ' 

' ... 
mi~Vi b na~v~~1~m~~~'U~1'ULL~::v::1~aa1'Uli'U!Ji I na~v~~1~n~~~a1'Uli'U~Ji' 

' ' • 'il 

na~v(91~1Vlm~~~'U~ 'J'U Lb~::v:: 1 Vlalll'Uli'U!Ji' 
" I t::£ 0 Q.J ~ .::::!1. I ~ 

b.® '/.!1-:J nr~-:~ ?11Vl':i'U 'EJ(91 ?11Vln':i':i~~ r~ W11'U?I1'U tn'UCJ'U (91 
' I d .q ~ 0 Q..J Cit 1: I f' 

b.tv '/.!1-:Jb'/.lt~~~n-bb~n?I1VI':i'Ue:J(91?11Vln':l':l~e.m~?J'I.l'U?I1'UEJ1'UEJ'U(91 
' ' " 

b.m '111-:~ b 'Vl A'W AU 1':i -:~-rmn bfl ~t~-:~ ~m nr~G'I1Vl-ru 'EJ(91?11Vln':i':i~~~ (91;a'U611'U CJ1'U CJ'U t?i 
' ' 

b.~ ~1-:~ b 'VlA'WA bA~mn~-:~e.1(911 'UiJ&iG'I1Vl-rut~(91?11Vln':i':i~~~(91~'U~1'UCJ1'UCJ'Ut?i 
' 

' ~ 
n~~v(91~1Vln~~~li1'Uli'LI~ 

b .ct ~1-:~ b 'Vl r1'W Ayj'U~ ~1 ~-:~G'\' 1Vl-ru t~(91 ?11Vln':i':i~ ~~ (91 ':iflCJ'U t?i 
' I 0::::.. I .<::::11 f'V V 0 V c:.. f' 

b. b '/.!1-:1 b 'Vl fl'U fl'W'U"'l61661 m-\911 tl-:i?I1Vl':i'U 'EJ(91 ?11Vln':i':i~ ~ 6'\(91 ':itlCJ'U (91 
' 

b.b'li 'W11 n-:~1'UU':i~tl'UArum'W~~ (91tl rusvi m'UCJ'Ut?i ( .rr'U?I~Vl1CJ) 
' ' 

b.~ ~1-:~ b 'VlA'W Ab ~t~~?I'\Jt~(91~1~-:~G'I1Vl-ru~(91?11Vlm':i~~~(91':iflCJ'Ut?i 
I Cill I Q,/ 4:;1 

n~~VI u~ n~~v~~1~m~~vru~ru ' ' ~ 
b'li.® ~1-:lb~CJ':l~1'U'W61'EJCJ 

b'li.tv ~1-:JVl~mA~t~-:~tJ':i~~u 
b'li.m '1i1-:!(91nbb~-:lbfl~'EJ-:IU':i~~'U 
b'li.~ '1i1-:~~-:~e.1~~rl}u'Ubfl~t~-:~tJ':i~~u 

' 
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. 
n~3J~ c; mi3Jvj;)a1V!n-a-a3J~mn~u~::1~VI::m-a • • 
~. C9l 'li1\l b 'Vlfl1JA b ~ CJ'Ubb UU bfl ~fJ·:Jn6'l 

~.tv 'li1\lb~m..J~mhvi~Ue:Jt'l611V!m~:w~mnmb6'1~1m,'l~nT~ 
' 

~.m 'li1\lb'VlA'Wm~uu?i.:Jn1~\l 

~.~ 'li1\lb'VlA'Wm~uu1eJ1~~~n 

n~3J~ ~ n~3JeJj;Ja1VIn"a'a3Jbft~eJ{Itli'uv1n1f1bb~::bft~eJ{I'Vhfi113J!li'U • • 
<i.C9l 'li 1\l b ~e:J:w~~uuvi eJ 1 'Ue:J t'l611V!m~:w bA~eJ\ltl~umml"lbb6'l~ bA~ e:J\l'Vh m1:w bEJ'U 

' 
<i.tv 'li1\l b 'VlA'WAbA~eJ\ltl~umml"l'V'U1~ 1 V!qJ 

• .c:::.. v a c.: 
ci.m '1l1\l b 'Vl fl'UAV!e:J\l bCJ'U'V'U1~b6'l n 

<i.~ i'jUn\l1'Utl~~neJUbA~mtl~umml"l 
I .c:i I I Q d 

nq3JVI .,o nq3J~j;)a1V!n-a-a3JU3J'W3J'W 

(9)0.(9) 'li1\l b 'VlA'WmA~fJ\l n~5t'l1 'UiJ~ 
I ~ .d .::: .. :If C.: 

C9lo.tv '1l1\l b 'VlA'UA bme:J\le:J~b e:J:W 

C9lo.m 'li1\lb 'VlA'WA bA~eJA:J~~'Vl~~ibS:w 
(9)0.~ 'li1\loU~ b\l1 bb:W~:w~ 

t d I " 

nq3JVI G)@ nq3J~j;)a1V!n-a-a3JbVI~n 

(9)(9).(9) i'jUn\J1'UV!6'leJ:w b V!~mt'l1m~A hJvh 
C9lC9l.tv i'jUn\l1'Utl~\lbb~\lJ1bV!~n1'Ubt'l1tl~\lJ1bV!~n (Ladle Furnace) 

' ' v ' ~ 
(9)(9).m i'j't.tn\l1'UV!6'l m V!6'l n 

I q I Q 

nq3JVI &>11:1 n~3J~j;)a1VIn"a'a3J'W~1aj;)n 

(9)\v.(9) 'li1\l b 'VlA'WmA~eJ\lU~Vjm61~ n 

C9lhtv 'li1\l b 'VlA'UA bfl~e:J\l bU1fl\li'j6'J161~n 
' 

C9lhm 'li1\lb 'VlA'UA bfl~fJ\lbU1.ll1'1l'U~mrN 
C9lh~ 'li1\l b 'VlA'WAm~sdeJ:Wbfl~fJ\l bU1~\li'j6'J161~ n . 

I Q I W 
ni13JVI &>m nq3J~j;)a1VIn-a-a3J-av-3b'VI1 

bC9l (9)bfl.(9) VjUn\l1'Ut'1~11~~mb~1 
" 

btv (9)m.tv i'jUn\l1'U5~~meJ\lb~1 
. ~ " 

bm C9lm.m '1l1\lbCJU~fJ\lb'Vl1 

b~ (9)m.~ i'jU n\l1'Utl~~ne:Ju~e:J\lb~1 (bEJ'U) 

" . ' 
(9). bb~\ll'i'\lAru~eJ'Um~:wrn~eJ't'l~11"ll~1\lt'l1:W:J.J1t'l~~1'UtJiJeJ "'il1'U1'U C9lm Aru~ b~e:Jvl1V!thVi 

' "' 
oW\!1~ru1'VlU'Vl1'U'Elm11"h~1\lt'l1:W:W1m~1'Utli!eJ ~1:w b~ 611'V1fJ1~Vj 

"' 

(C9l) ~eJ\leJ5u~m:woW'~'U1tlilmb ~\l\l1'U bU'Utl~~Li1'UeJ'U m~:wm~ 
' 

(tv) ~eJ1'U1CJm~neJ\lbl"l~~~nwn~bb ~\l\l1'U ~111 n\l1'Utl~~m~'Vl~1\l bb ~\l\l1'U 
~ "' 

( m) ~ eJ1'U1 CJ m ~~111 noW'~'U1mm~1'Ubb6'l~'Vl~61e:JutJ ilmb ~\l\l1'U m:woW'~'U1tJi1mb ~\l\l1'U 
~ "' 



-ct-

(ct) ~elltJ1 CJ nTm~l.l'l1tJfhv'ltJ~l.l1m~1li~JiJml. 'j.:J.:J1tJ ml.I.WI'lltJ1!JiJml. 'j .:J.:J1tJ 
" ' ... 

( ct) ~el'1w CJfl1'jfl~l.I.:J1tJ~.:JI.?I~l.lfl1'jVl~?le:J'Ul.l11'l'j~1tJ!JiJ m1. 'j.:J.:J1tJ ml.I.WI'lltJ1!JiJ m1. 'j.:J.:J1tJ 
" ' ... 

(b) ~1.1. VltJ~1 CJtJ1CJ..()1.:JI.I.~~~n..()1.:J1 tJ?I1'V1~ ~.Mm.zle:J.:J"il1fl?lme:J.:J Afl1'jtJ1CJ..()1'l-~ n..(i1.:J 
" " " 

(~n~) ~ 1.1. VltJ?IlJ1 fll.l 1 tJ?I1'1J1m~VJ~ ~.MCJ1.zfe:J.:J 
" 

(~) ~ 1.1. VltJ?ItnUtJfl1'jPimn 1 tJfl~l.I?I1'V1tl1~VJ~ ~.Mm.zfe:J.:J 
" ' 

(~) ~ 1.1. VltJ?Ime:Jt'l?I1Vim'jlJ 1.1. vi.:J'\J'j~l. V1P~1 vm 
" ' 

(<9lo) ~ 1,1, VltJ?Ifi1Vie:Jfl1'jfl11.1. vi.:J'\J'j~ I, V1Pl1 VlCJ 
" 

( (9)(9)) ~el11.J1 CJ fl1 'j"111 fl'l11.Jflt\J~ f)'j'jl.J fl1'jfh..() 1-:l b'iJtJ tltJ f)'j'jl.J fl1 'j 1,1,~ ~ 1,~'()1\J fl1 'j 
" ' ' 

(<9l!v) 1...()1Vith~"111n.:J1tJAru~m'jl.Jfl1'jfh..()1.:J ~1tJ1tJ ~v AtJ !.tltJ~"Ihm~'V1tJfl1'j 
" ' 

~.:J,j' e:J.:JA'\J 'j~ n e:J'U'Ve:J.:Jfl ru~ e:JtJ m'jl.J m 'j "1 .zr eJ (b) 'VB 11-1~ 1.1. VltJ~h CJtJ 1 CJ~ 1-:JI.I.~ ~ ~ 1 CJ~ n..(i 1 .:J 
' " " 

1 tJA ru~ m'jl.Jfl1'jfh..() 1-:JI.I. ..().:J'j1 CJ~e:JtJ1 CJ..()'1.:JI.I.~~~ n~1.:J1 tJ ?11'V1~ ~.M m.zle:J.:J ~ 1 CJ~~ ~v AtJ 1 tJ 1.1.1?i~ ~A ru~ ~1tJ.zf eJ 
" 

(~n~) - (~) ~ 1m~'V1tJ fl1'j"iJ~ hi'iJVI11 .:J~mi...().:J ml.I.WI'lltntJiJ m1. 'j .:J.:J1tJ l.?ltJ m1 CJ~e:J'Ufl AMVit.h CJ'l1tJ~ mm~?ll.l 
' ' 

1. ~e:J 11XA ru~m'jl.J fl1'jfll~1'll.l.l?i.:J ~.:JI. tltJ e:JtJm'jl.Jfl1'ji.I.~~~Aru~~e:J 1 '\J 
' 

1 1.Jfl1'j,j' ~'\J'j~'(Jl.J 1~iJfl1'jl,l,?\~'lfld1lJ1, ~tJ11 
' 

(9). m'jl.Jfl1'j~ 1eJ-r~u1~ l.~tJ111 tJfl1'ji.I.~.:J~.:JAru~e:JtJ m'jl.Jfl1'jeJ m1rh..()1.:JI'l1l.ll.l1m~1tJtliJ eJ 
... ' ... 

mri''\J1~fle:J'U'V€l.:Jfltw~ 1 tJ~1~u~ (<9l) 'je:J.:Je:J5u&iml.I.WI'lltJ1tliJml. 'j.:J.:J1tJ mmme:J5u&i "1 AtJI.&im ~e:J.:JI.tltJ'\J'j~51tJ 
e:JtJm'jl.Jfl11"1 ~.:J (9)m Aru~ m"il?i.:J~~m~Vlu~m1tJ.fl1'jfl"iJ'Vi~n1~ '\J'j~fle:Junme:J.:Je:J5u&i"1 iJ~1tJ1tJ~.:J'Vil.l~ m AtJ 

' 
~.:Jb~tJ11'Wm'jl.Je:J'U'Vil.I1CJ1..1'je:J.:Je:J5u&i"1 AtJb&im btl'U'\J'j~51tJe:JtJm'jl.Jfl1'j"1 ~.:J (9)m Aru~ m1iJfl1'jm~"il1CJ.:J1tJ 

' 
1th€l.:Je:J5u&i"1 ~.:J m AtJbvh ., ntJ !.b~~b~tJfl1'jl'i'~B.:JA'\J'j~fle:J'U'Ve:J.:JAru~1tJ~1~u~ (!v) ~B1tJ1CJfl1'jfleJ.:JbP!'j~~n"il 

I " .., 

fl1'jbb 'j.:J.:J1tJ "111n.:J1tJ'\J~~m~Vl'j1.:J bb 'j.:J.:J1tJ bti €l.:J"il1niJ~el'1tJ1CJfl1'j"111 fl.:J1tJAru~m'jl.Jfl1'jrh~ 1-:J bb~~ b~1Vi1! 1~ 
" 

"111 n.:J1tJ 1 ~.:J b tltJ~ bb V1 tJ 1 tJViu1 CJ .:J1tJ'(Je:J.:J ne:J .:J bral'j~~nlil m 'j bb 'j .:J.:J1tJ ~1l.IB ~1 tJ Aru~e:J tJ m'jl.i m 'j 1 ~1 mb~1 cu o.a 'U , 

~1tJ B'l A't.J 'j~n e:J'U'(Je:J 'lfl ru~ 1 tJ~ 1~u~ (b) ~ bb VltJ ~ 1 CJtJ1 CJ~ 1-:J bb~~~ n~1'l1 tJ ?11'()1~ ~,M CJ1.zf €l'l"il1 n?l.n 1 e:J'l An 1 'j 
" " 

tJ1CJ..()1.:J-~fl~1 .:J ~1CJ~~ ~v AtJ b~tJm'j'\J-rubDtJ~1CJ~~ (9) AtJ I.~B11Xe:J.:JA'\J'j~fle:J'U'V€l.:JAru~iJm1l.lm~Vi'~-r~ 
" 

b Vil.l1~?1l.l bb~~ b ~e:J11Xm'j~1 b iJtJ fl1'j~~'\J'j~'1Jl.l?l~m fll.l1 n~tJ 
' 

h m'jl.Jfl1'j~1CJtJ1CJ~1.:J b~tJ11 €l.:JA'\J'j~fl€l'U'V€l.:JAru~1'W~1~u~ (b) ~bbVltJ~1CJtJ1CJ~1.:J 
" bb~~~ n..(i1.:J1 tJ?I1'V1~ bMm.zl e:J.:J"il1fl?lme:J.:J Am 'jtJ 1 CJ~1.:J-~n ..(11-:J fld'jb tltJ~1 CJ~~ 1v AtJb vi1 b~l.l b ~e:J1..1'?11l.l1 'jfl 

" " 
~1 b utJ fl1'j~~'\J'j~'1Jl.l~e:J 1 tJ1~ tJmriJ~ij ~bb VltJfltJ 1~AtJ'Vi~.:J hJ?!~mn b .zf1~11J'\J'j~'1Jl.l 

' " ' 

l.l ~ ~ '\J1 ~"lll.l "lJ t1-:~ A ru ~ n 11l.l n11 rh :ij 1-:~ 
~'\J'j~'1Jl.JiJlJ~ib~tJ'(J€l'lJ ~'l,j' 

' 
(9). b ~tJ'/J e:J'U 1 VI bl.~ .:J ~.:J A ru~ e:JtJ m 'jl.J m 'jeJt'l 'j 1rh ~ 1.:JI'l1l.ll.l 1 1'1 'j~1tJ!J iJe:J ~ 1tJ 1tJ <9lm fl ru ~ ' ... 

b~€lVl'UV111.JeJ(Ol'j1fl1"~·1'lt'l11JlJ1t'l'j~1tJtliJ€l ~11.J11.J bet ?11'1J1tl1~VJ ~'l,j' ... 
(<9l) n~l.I?I1'V1tl1~VJmAu~m1 '\J1~ne:Ju~1CJ b ?11'V1m~VJ 1~bbn ~'\J'j~fl€l'Utl1Vi1'j1V1CJ 

' " 
VJ11 n-:~1tJtJ1~ 1 V1 CJ 11 n~ .:J!.?I~l.I?I'VmVJ 1.1. uu mA 'j11J?I't.J1t'l ~i'tJI'l n (1XI'lt~thu~) 11 n~.:J!.?I~l.I?I'V.n 1VJ bb uu €l.:JA'j11J 

' ' 
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' 
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' 
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' ' 
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