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<fffi:i<l<;"i~t c<l l!i!~t l!llf'1~<rt~~ "!tor~ 
<f."lt<'t"l ~ ~'1 

of flora and other vegetation 
des troyed because of mining 
and prospecting operations. 
In the mineral. concession 
rules, provisiofl has been 
made for reclamation of land 
a nd planting of trees not less 
than twice the number des~ 

troyed by reason of any pros· 
pecting or mining operation. 
The responsibility for ens11r· 
ing reclamation of land and 
afforestation has been cast 
on the lesse as a condition 
of mining lease deed. 

;j t ~fol~ r~~ Pr~ t"' ~~6\§ 
~6H:9f c<~~f1>9ftfilc<~ t~<~~ IS-& 6~ 
~ !C <119f <11~ 1 ~~ ~fql!.l ~H!C'ft'f 

C<II!"911RC"fl~ 6"!<fit<!'1 f<l~-f~<f l il~ 
~r~ <r~1 ~tt;f~ ,~~~1~ ~ ~~ t <~· 
~ t~t<t '~~"' 'll fnJ'f 'ij~· 'ij~f"l~ 'lfi~ 
<r.f?,(:~ I 

-:J lr il~ '11~!1 9fQJCUI"' ~nf~· C'!~ 
~?If%~ fU'<~S<t~, ·fG'"' t9f 9l l ~ I ~C<fi 
<(~ C <t.~<l t Uj'G 9(1~1"~ 'ij~-~-l'~f~'l 

<!it!U' C 91C~IM"' li'FII!i 9ft~t<ft~1 
~Qj:ll"C~ 1 ~C'11<J IC "! Ui11tlf1, ii1f~l~ 
c~ 9ff;q-c~ I ;jfi1)" C <ll~lll t~ U;"{;j fo:j 

<11'!1f! t"' :!'T~t"ll!i l!l~ 1 lllUt ~<IS 9ft ~ t<i 
for~f'll~IC~ ~ tfi\;t C9fCa>JI~1 C~CW I 
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~~~!ilf C'fllf<t <llC<t if~~. ~~~tcr 

C'fllfC<il1 ~1~~ I \5l'C~'a;~j ~PJ:1C'fllf~ 
.11~ 'ifi \5l'tllt<l <~1c<~ f'f~~r'&~, c~ 
9f~<r 9ftC<I I <!It~'! : 

~ 1 ~i.Sc<'fl~9f~tc~ ~~tS1if 9lttft1if 
i.560'i!1 fo1rP11;it <n~ ; 

~I .11~ 'ifC~ 51~1!3<11P1<1 lltflfilf 
"lfifl!~ llfO! <f.C'il ; 

-!II ..il~ ~~~<I <::!'11! Cf1 \51'1Cllf· 
9 ltclllf ~til 'i11ii ~c~ ; 

8 I 5f~>S<IIf~<l ~tfG'<i! ~t<t 011~· 
f<~~~1 ~~ ; i!fl;!' c~fl! <fi.<t J ~~~~ 
c~ ~c~ 1 ( i5~li: Centre for 
Science and Environment, . 
New Delhi) 

11~1 '1<1 <r:1t~<Tl ilfl~J1if ~11/i{ 
fs;C>~j-- PJ:t6til I 111~~if ~~t<f O!Cift­

~'01 . ~~W!ilf. ~ o o ~<II~ liT~~! 

5<t"!!t<t.. <Jil·~~1c'i1 "1tmfm<ll <~"t:~t'l~­
<r.'il'1"1 ill~~! "'t~ ~r~t~ ~15c<f.~9f~tW. 
'1~ ~C~ I . !:i'1tU'1 ~<vir~ I ~Cf~<!<l' 
r~\!~1! ~& '<~ lil~i! ~~~ ~~~ 1 

f<t~~ ~ll~Jt~ C'f~1 f~~~ \5l'ilf 
"1191'"! I 111~ o:s!~~<l ~ !~<1 ii?~f~ 

\!5t'if\! ~~~·<!if il'i1~ 1 ~ ·~ I ~'fl.:!f 
~~"~<~ ~if~ t ~tt<f'l<~ '1~- ~ '~:- ~1'i1~r~~c~ 

~~~CC'f iffl .1!1StCCI!l t:~t~f'i!s~1 ~ ·~ 1 
o:r~1 f;tc~r~ I!5T~'1 9ftil'l~ o:s!~tc~ 1 

~~ 1, 9~~;fj~ 9110!~ ~<li t~ ~~'~ I 
<r. 1t~ ~<l ~ t ~.S7 ~(6\!i{ ~·~ ~~t'f.fi!· 
9f~ t~~ ~9f<llt~\!f~ 12tf\! I <111'& 
5lMC11 ~ f :si J~. wtf~wtt~'1 c~fiH<II' 
~-a: 1 <!~'i! (Royot) ~t. ~cr 1 ~11\fi 

'~~'<~<f m~tttr'i! C~J t~ l'ft~~ ~1.5~<1'-f'T· 
91~1ri ~j~, opJf'l 5<i!<llt~"'t ~tli;' ~llll 
"'~fri·911~~~~~ "l'il1 15~~~~ 01~ <~~rr 
C9 ltfll(llilf <~SQ/1 iff\!~ <lit~\!~ 
C<ltC~ ~tf~ ~<IICf1fC'il ~!COl I ~~ 
11ffzyllfffl'l' c~r~~~ l'J~t~ 5.,<~St'll~ 
~~·l! JCI! ~~c<~~f~91U't~ 'IW. ~~crtl'f 
)"j f i.l~ t ~·<~t'l"t ~fln~ 1 esiil 'if"f<~ ~ll:!· 
"".!~ l'fll~il "~t~ <!i"11 111~ ~r~or'~' 
~ltfl'f l ~ilil ~1~1~ <11 1110!· f~,;. 
~~Ol~JOTI11~ ~~~lC~ <.!l~O! (. ·1!;~ ·C ~Cif'i! 
~<!If~~. -· "<~~ •ftS'f> 5<!<1Slt~ 'llf'i 

.;. s/ ~ ~f~" 

~t~t<r 'fPi't ~1f;J ile>J~, C'\!Cil~C~ 
~~~t<li :J!CQJl ~U't RfiltPJ: ~C~1~if 
~·<f ~~~ <li~tU'<!I~ 9f<il1 ~~C<II~-
9I~t~ $(~ ~r~~ <~~R f'f<ftC'f 1" 

c<qff\!;~<1\ :F~"a:1, 'il~<:.!i ~~'<!~ iSH! 

~'Cif 1 . 111~ ~o o 111<1\<l lltli;' ~o o 

~fil~if, 'f~i!lf c~fl!~~ 9f~~ta>J~ 
'Z"3'it~ Ri~t ~·Cif I ~~C<IIfi'!9f~t~~ 
~O!·C~t<llt~ ill~~~~ ~'e>J I ~T~CSI 
..tl~<ft<f 'it~) ~O!tC~ C\!C<i!r.tf ~ ~~ 
<fi~ta>J 'i~'il ~~c~ 1 5<1<1\Wr c<rt'it.i! 
-r~CC'f I 'il~l! ~~'<I~ .11~0! l!:j~f~<l 
9f~<~~~mc"' ~ l5f.l ~'?8~ ~~ce>J 1 
~~~~~~0! 9f@!"t~O!~~ ~'VI I ~~<T 1~· 
~til ..gli;' ~ ~c~rt'i1 ~ t9f0! <fiR 

'\!CI:!Cif~ ~~~ <ll~ lC'f'{ 9fiil1 ~VIti 
<firt~ il10!10! ~ Clf$l1 ~111J, 91toft~ I 

~<llilfi!<fi .11~ 9ffi'!flftille>l ~t~t­
~<11 <fit~l!~ .11~1 <21~~1:!, ~<;\lr~ 
f]fl~ ~~Jt\! mf~f~J~ ~~W~\!1 
C'i<ilC~ f~~f~Cif : "~~ iSiO! l ~l<f'\!"­
<ttl~<l<! ~ll'C~ ~~~· ~~· f1f~\!i I 

c~t<r ~t<'~'\!i ~~1~1. c~ t<f.t~~ o:s!1~ 
~~~t~~~O! ~~~~<'! I <1loSU;1l<!l<r ~<11~· 
~tc51~ ~R!Sil~) <rf>i-e ~fil~~IOT I 

C~l<f 'i! ISIJ'il -?J.~~~~, ~~~<11, 
fi!lf0!19j_Cf, f~~~~' 9f1~1C'fl~ ~trr 
~"~1 ~~PJ:'i! 'It~ ~t~ ~\sc<f.fVf9f~t~ 
~~ ;q;~ Clll<! ~1<1\!<f SIO!l-lltll<!'1~ 
c~t~1 9 1 tort c~t9ft I!Q/1 S~Ciffi!~il<'~ 
~~t~ t 'il 9fiil1 crf$1! <11.,1 C~C~ I 
... Jl~ 9f~f~fu~ 1.5~~ 0!~·~~, 
~~~~ Clfllf·ISJ.,M 111~ ~:fl~'<l<l~ ~~­
c~fi'J9fzy t~-fifco,t~) ~:ntPi!te>Jci!~ ~l'f 
~<!!lll\1J i.59ft~ I" 

~n-lr-!1 Si!<f ~t~~ llltJ:'!i ~~~'i!" 
~ i'i1llft<ft~ ~~il~tO! 9ff~t<Jllf-~C5\!il 
<IJf~ fci"&~C~1 'i~<i!'!IC~ ~tfJ~il 
<f.<il t <il ~ti!C1fCil C'i tU' ~tCC'f I ~~ t<f 
fi!l!<f'i! ~tf~llf 9f~C<!llf '1~\Ifit~ 
~'1:!~1! m"'\~01 @~:fi~l 'f·'il1 ( 9fl'l:·~ ) 
fif&<~~l ~11111 1!51~, (91~ ·~)) ~'Ill~ 
Clf !Cif <1~~'11, <r.1t~<ll .. ~50 i!J1~i"l~'il 
~~:fl'il~t~ ~11/J i!JH!t~lllf IS~C"i~'il, 
~C~~<I ~· f~· ~~~fl! ~tflif I 

~i.Sc~rC'f·9fst( 'lew IJ!ifl! ~cr1 
~~~1~ ~-~tff'i!<fi 9f~C<lllf ~tfJ~if'{ 

<l!C<l ~til ~f.itC9f ft:~~t50l ~ .. 1 ~'T 
<ff~'ijj(;;;Jf~<f 9/<'11 ~~~ l!)o f<ll• f~· 

~~<{ C~tf.if<iT; l!t"l_<fi I \£~ ~~~i! I 

s<~<~~tt'il ~~< l!l!§tt~ ~~r~"' ~i.Sc~fil" 
9f~t~ ~t~f~'i5 I 5~t~ Oll!Oll~'TC"J 
~~c~fe>J9f~ 1~ ~~~f~~; C<'~1~1 111~ 
~~Cif'i! ~llflf \!QJ1 <!>J.~~~~-s>J.~~ 
'61~J~ii<f 9ft~'i! ~1C'Tl5i11 ~~1 ~~­

ffl~ ~·~ I lfe>J<I ~~~j9ff\1J ~C9f <!~· 
~'1 1~ C'<lt:!!'11 ~~CC'f ~9ff~'i! <11~~~ 
~t~crtf>t<~~ilf ~t'i11!: -"-il~ ~~i'i' 
~'P"~"' ~@c~f"19f~t~'il 'l<~t~<~ 9f~1 

-~'ijil <!l'l!t"l ~ell( ~~c(!SfC'f9fT;t~r<ltilf 
~~t~ \!fiil ~Ciff;l ~;;;j~."~ <1'1 Clfl$f• 

f\!l~ta>J 51~ C<!191 ilCf 'ft~~ iSiilt~ ~41~ 
~I<P'-'~<~ ..,t~c~ ~~'<~<~'~ cPJ: 111<fi <~t~iSi~ 
\51'1C~1"lil $(~ ~~CCII ~tilf'l'l 'i! ~~ I 
~~ ~~ <~~~ll 1 ~15c<~~f~r~91~1~<~ 9f~1 
~·cr 9fii11 ~~T<TJ R9f'f<t f~"&c~ 
\5l'tRI 9ffl!~il C'ifC~l l ,, 

~\sc<Ti~91s t~ lltcQJ!t:~ ~ t ~tf~<~S· 
1!51C~ o:s!~C~l~il~~ 51(~~ il~~ ; 
111~ 'i1~ ~fl!tllt~l:!t'i! iftfi!c~ 
~~~~~ ~'if'i!,-- ~tli;''il <I IC'f I ~ tli;'<ll' ,. 

~~~~ilf ~~c~tmil~~ ~~ ~f"'<l~ 
<l'lCCf I ~1~ ~<f~<il~til ~1'i1C<i! 9ffit;l!-
<l~ 'if<~ f~i; ~~~~! c~t~1 ~'il l~ l.· 

Cfl!<f<!{ <llt<l ~t~"filf 9ft~'i! llt~'l . 
~ C<i!Hf1 ~i.Sc<~Sf"19f~tc'iJ~ '<l t ~t<'fl 
Clft~ ~ 9f~C<Illf~lfli~C'I ~I! 
l!l<lltllf <'flf~fll"l I ( i.S~li : The 
State oflndia•s Environment, 
1984-85) I 

rrcllf'l:/~~<11~~ ~CI! 111~\ 'i~<t 
91tc'i! ~~ 9f<i!t<l 9ft~'\! <ff"9f(!l'f1 
~~~~~ <t~f~<r Cil1~1c<~ · 1 c~c~r~ lfl~ 
9f t~ C1fC~f<~S ill <It~, il9fC5 I C'if1~ 
~~~ ..tlC<fif{; J lfll lflC~ o:s!t~ ~.,(.;1, 
~<'~~ t if cPJ:c~ llln<~~ i <~~'l[.fl<l Rr·i!­
c<~t~c""1 c~lt.r.<~1~<11 9f~<!~fl il~~ 1 

c~c~ c~ 111~ 9ftcl! ~til 'l~<t 9 tl'i!<l 
'fC<I 9ff6 ~1<1 ~~ i!<IIC<I I ~~ $(~ 
Q/(!11 \51'~1'!<1 I!C'II! ~~~ il'iC~ <flC<r 

!I 

~~~~ \!i7t~Cif 'if~ ~~$(~~ "11CPJ: I 
~~~ \!iT\!i C'i11<f<t 0!91C<t I :fl1<1 i!l9ft~ 
">~l~<t ~91fi'!~t51 C~ iSc~ fol~1~, 
~~~<I I ~"1~"11[91 C!li~<fi 9f'f!Q("! 
(~~If <~1 ~tcftc>r~<~) 9 150! 01~~ ; 

~1~<1 ~1~1 ~1'1J iF<l J1if · cllf1l:!C'11 

01~~ I \!~91~ f~i,S~tc~1 "V& 0!?.!~ I · 

c~c~c~ ~1~., IS 9!I<t~t51 ·~1'1?.!~t:~ 
~1~ f.l<1~ C~ 9 !<111 C~~~ llHI I 

~tli;'<l is91f~1!5l'11<1 11: <IS '\!Q'i<i ~'ifli71C\!1 
is~lf <11 ~t.ft ~1tli<l ,~~l?!<f 
f~R!-e C<11C~1?11 ~~ I 

<.!l~ :f!">>>)C<t\" '!S!I'i1<tC1?1?11 C<l~ t f.l~ 
<~Jt~n ~·~~~-~\sc<r.~9f1H~ '~~.., 
~>.1\!~~ <~' 1 f-1911~ R~ti8i <~tm~fil~ 
~F<!J M':i;m"~ R'5'f'\!i <~~c<t, o:s! t~ c~~-
c<~tc~ ~"11 ~l?!C<fl <i l:l<i~~ <H.<t I 

fllc<ft<'~ ~1~~ 1r-~ o <~~;q ~:~R 
.11~ 'l~C<f1~ Q/tc<!l, C~~ ~~~'il 
~~a>l'i! ~~1~ ~~'\!)~ '1' 1 f~91t"f 
f<l~l"! ~~ 1i! C~~ ~~ C<l C'l~~<f1~ 
~~~~ 9f<l1 l!._~!;!~ '1' 1 .fl't911 9t ~~t<f 
<15~ c~~ ~11G' ~f?t<TJI!Ca>~ <tJ~ ­
~tc<~191c<rt~ · <r.~ Cl;!;ta>Jtc~1 ~tfQ/~ 
Jj'& f ?t~ t <l <11~"1Ca'l <1 1 ~C'if I • 

>rf'Jli't ~~<t~~ c~f\!,~<f.JJ<f.C"l 
~i.Sc<f.f"l9t U't~'il ~J '>91 c<f. c'i!i<€t"'t<~~<f 
'1Jf~'if'! ~~~\!t <l <f1QJ 1 <t"l'i~ 
C<f.~'i'l ' '~ c~ t ~ 1 ~ o Cf~'il'\!i lif t~ 
"itcft t~c<~~f"19f~ 1~ c<ft?t1 \5l'~a-t<1 
c~~"' 91~1<t<t IS 9 if<! l!51'i1 <t I!) o ~~" 
9f~1 a o ~~c~t<!i ~'<Ia>~· '~'~I;!; VI<~ ~ ~ ~ 
<11~<1 'Oi l~ o:s!~~~ C~ 91f<IC~ I C:fll 
~~~., c~ 9f<i11 ~11G'<1 . \5l't'if~~ 
5\~>S<f.l<i<f 91~1<11;!' ~ 0. ' <l 0 trft~c~ 
llfl-1Jiil ~~91:'1 o:s!l\!i <!i~ · (~ ~~~C~ I 
<.!lCi! o:s!~'.'lC<l l <i<! ~9f~l!5151<f ~1~~1 
'1!!(&~ ~'! )"jlj_C"' C'-'119f 9f1~C~ I <.!l~ 
'11~<1 ~"' T 9f1C~ lit~~ <! l~Hrfil <IS 

f~l:! t \Si<ll<il'l ~~ <r.f~t~ I 5(<1'6<1\l<i"' 
1111i;'~ 9J t fl~ ~<~~ 1tc~ 1 .11~ '51~<'~ 
f-191!~ ~1~<1 \!a'j ~!$(~;!' ~ <fi"it~ta>J<f 

~r.<t ~~I 'll "'t~ <11~ ll1ffl'<t> o:s!a-tl· 

'if~~~~ <~~f<~ 91~"'J~ <~~~~c~ 
<l l ~J <f.~C~ I C<l~tfol<ll <IJ1~J1~ 

~'if~ '~~~ <11<!1 ~Ri;~'\!it<l Rl~o:r\! 
9fR1t<fllff<f'f~<ll~ fb~l.!i C~ 9f~C~ I 

li~J~C:'illf'f IS'<lll~i5 ~~Jf<l<;§ 
"~<!~~" (Ravine) ~'<tla; ~C9f 

~J 11;!' Ri;~ ~1~ C~IC<i1'11 fsia>JT<l! 
8~,ooo cd~~ 9ff\!.'i! ~t1~1! ~<;l98 

15<1~Cift<fi "' t ~ "'t~ ~1Sc<~Sf"l91~tv;: 
51~ C<~Hll C~~~ I f<fi~ "9f1il~~ 
~~t~<~ •m<~" ~~J1~" .11~ ~l:f>~\!j 
~\sc<!1'~9ttt~ '5f~c<~t<J ~'111~ ~~ 
'11'"1; -9ff>l'J<l o:s!~Hl'\!i ~~~ 91~-· 

C<lCllf ~~111\!i I 

c~nn f!>fil<l~<r'\!i ~Si<'~ 1l;<;§ 
C:>i\sSi~<fiiil'l ~tt;fol <l ~~~\! C"il~l 
8<1"88 c<!it~ 51~ 9.Jf~.,- r~~1ifl;!' -!~~·"~ 
C'f>t~ ~~ C<llfQ'i 9lt1~ 'if~ I ..t~f!;!~1 

'~~ <ltSJJ~ ~Cif ,~ 01~0! Rf~il~ 
f<t~tO! ~~~ 9f~C<1Kf C<I'Cl~ ~~~" 
c~t'i1!;! ~1c~t50!l·ol!)' ~~@<;§ 
<r.~r~ I <!!!;!~ <111<!1\!i C~TC'if 91~­
C<fllf II.,..,IC<t\" <~ t~Si ~ :f!C6~il' <f.M 

C~1"1l~ "l tilCJJC<il ~~~C~Vft<lt~\!j 

:fll~<ftf~<r. :F~i-11~0! ~~~'i!i <11"11 
c~r~~ 1 

~{3<1 ~(lfllfC\!1 ~i5t<fi~91~f1H 

cr;1c~ ~ttrt<~'l c~~~<r.<li .~~~ 
C!I~C~t$l I ~i8iil ~C'fllfiil C~~ • 

r~'l:(~-~ ~r~. 1110!· fi!i!f~ ~1c 
1 

9f 

<15~~~ ~ "~1~!:<'1 <f!SIJ<l ~f"!(C<II 
o:s!l01 '11~ '~'.Jf"~~t<~~ ~~C<f.M9f~1~ 
C<l~C "fi ~5tC<t I <!it<IC'1 ~ C:fltif · 
<r: 1c~ <1tc~ 1 ~~ '11~<1 ~9f<t.t<t 
1f">>>)C<t\" '!Co\!1011;!'1 ~?l 1 ill~ I C~1~1 
<!'~<! ~~~ <l • Vft~ ~til . '1~-~Cif 
~t~t<l ~-9ft1l~lj_PJ:'!i il~ ~·~ I 
c~~C<IH C'f>tCii''S f.lrr5tMCi7! I" 

~-'iftS<I 9fti!~- i.560i5 1 <f1 ~ll~1 
~:r'11T~l <fi<IT'\! ~~1~~ 111~· 'if~ 
~J>9fc<t\" c~S~t~i!<r c~c~ ~ 'ii~C~~ .11~ 
~ tU't<i <IIO!~t~C~llf J'l fiii~Tt W~t<r~ 
~t<f· C<ll· ~~1 "1 ~C'i! : "~-!;!~~;!' 

li<ll~t~t~~ 'TC<I f<l'i!'BT<! Vft,g <f-~1 

.11~ '1~<1 fit9ft~ lltli;''il C-f'&<fl<f 9ft'l~ 
~~ <11"'9f<ll'f1 ~~ ~1~ ~~~<I <fif<! 
C'\!tC"' I" 

<ll11t;<fi~ ~~"~fir<~~ .11~ c~fit: 
<~~t~~fl~ ll(l! ~1i!r'I~Ol rrl!5t'if~ 
~~~~9f~1 9ft.rt 1;011 fct~Cif'l' 5tfit'i! 
91tl'>9f~~~, <I~C~- ~<I~C'il CU~t ~~t~ 

<!~<I. 'if~'l'<f il"l1<1 t~~li.~ o:s!l~ ~~)c( 
~~;;,~ CiiiH!l ?.!tS~ t<l' ·~ t~T"' ~@­
C<ll~9fl;tv;: $(~<! f-t 9ft~ ?.!'llf t~1 
~ ~ 9J:~<!l) ~ tf~t<r 9f1il~ ~<Ill~ C<!T~t<f 
~Cif <Ill~<! I ~~C<flflll 91l;ti $l~iif 
~f<tc~ '~'<'~'r,<f~ 91til1 ~~ 'ilt~<T 
Cil~1C'il I 111('\!iC<ll 111COl ~~Cifl! C?.!1~1 

<r<~'l[_'1<t 9110!1 mli;'nr ~~ c"ftce>Jt~t~ 
ccr ~~~, ~r~ c'f ~r-eel! ~*"· 
~"'"' ~t!U ~~~t~ fof llt~~ 'tlit~ 
'>1"~'\!it~"f ~c~ 1 

~@Cil"lli'" .11<11 12tf\!C<!lfO!~t~ 
~~~t<l htl! Clif<qf1 ~i.SI':'~flll91l;!\ii '5f~ 
~fcttr I ~C~~~~ ~1~~'i5 ~1 <lcf­
)"j~<il<f I .11~~"1 91fl;!' fM~7!1 ·f5~fi'J. 
11'l'i!a>J1~1.. Clft~ 1 ~tiff~~<~ 9f1'i! 

Cli!TC 9ft~1 I .11~ ~(~~~~ 'if~<!i t21t~ 
') ~ o o f~. Ri' · '1''1'1[_'1 i!>JIC51 I ~11 
<1~'1[_"1 C?.!t~t ~~l'll! $l~C~l 9ll~ <f1C~ 

12tc~ 1 ~i! c~t~l 91toft f~~>tf~ ~~t<il 
flctl>f1~ <lQ~iiltlrl f~~t"l irlt1!5 <tiC<'! I 

~-.!l ~U't~ta>JC<II ~~t"l ~~~~ Clf~1 
C9f1~1 ~ ~~ I 

~f<O~til ~O!&!i;'~J; \51'~ C~Ct:l'"i· 
C~cU1if 'i5o C~· CfC~t9/ttrJtc~ ~~ 
<!i~t ~~r <J:f"~ ~'l<t- t<~ <fif'il C<~~c~ 
C<l .11~ $lC~ <r~'l[_'l tr~ <~tf4f<r 
CO! l ~<if<il <ltc<r .11~ 'if~C'f 1~1 \5l'~Cif­
C<ftilfl;!' ~tm-<t ~'1 i!Z ~~ I ~~ClifT 
~<f. Rfirg ~~l'll! f<~~~1if 'I~~J~ 
~@C<fifi'!9fl;!~ 'if~ C<i!Hf1 C~C~ C~~ 
)f~~Jt'il '69fH <§~~ '\!~J folt§~ <f.C"l I 

~~~ <.!l~ l ~~1; -<.!l~ 'ifC~ llt!T:' 
~~rn~ (acidic) <fifct C'i!tc'T 1 

~~c<llf"191U't~ $l~ '11'>9fc*. 111C"f 
~<11'1<1 ~~~~T'I'!:fl~?.!~ ~l-f~C'\!i 1 ~~ ,"![ ~C:i'l:/'1 \5l'~~~ l i!' ~·~ Clf1C'if I 

~~~tfiSi<ll <to:rt-1't<f.~9 f<T~IC$l <.!l~ 'ill?.! 

)jl'>9ft'f f-lilfC9f~~tUl 9fiill'lf.t·fol~l'lf.1 
5~t~ C9fH'!1 '\!QJJ 6~<llf<r<t ~ ~'i!~ 
fli ~~~<I iS'ii!'lt~t<I'IC<II 1 iSi'>IT<l a-t1C51 1 

-------------------------~---'12tt~~/ .(tl 
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~ l--------~---------------
\?lft99f~~~~\9T~ qJ~I(J~ 0lT~ ~~~\9~ ~asrfl9 

-t'iG'~ IE~ 9fl11"~ ~r~ <rJ~~r~ 

~~~il<ti ~~JI!t~ <rlc<r ~fl! ~nlt­
~.rt'll I ~51~ <ilK! ~~'1 ~ ·:!i.>iil· 

<;ft'll r~~~~-r~\1 -rJ~~r~ <~tft? 
~~~~~ I ~C11JI'il ~'il~ ~t~~~t~ 
'ftfilt~1~. ~ti!C5~1~ ~~~ <~'il•f't~ 
~t<ti1lrf <ti'lli:'i1<~ ~lfnt"tc<l ~<rfC~'.! 
~r~a; 1 fi.~ ~~a;"'t·-tf\80~ •n~~t~ 
~l?l~ <ji~~ ~tf:si~ 'flPl~~~~"' ~1<111-f 
~~1~1~~ ~t<fil-tl!~<fi c-rf~ 01'1;;;;1 1 

s;tfQJ~"'t'f ~i!~ ~11-t~<rt~~ ~<f. fitf;IT;<J 

<rlt<f~ ~9ff<r<rif~'!~1C~ ~1~ ~10101'1 
f<l~'ll(C<ti f<liSl_¥1'1 C~1'il10! ·'f~ 
c~1~tcU1 ~~l~Ol')~ ~f5011 1 f~~~~-
tf1<1t~ ~1~~<11 ~~J\!1<1 f~f~. 
~<t.t-r ~1~ ~~'ij~<f <~tt<~ ~r~ 

~Oll~il~~ I ~~ 1~t<ti1'1~9f'f1 
f<~51<~ <~~f<~c;;;; ~tl:it<~ ~1~~~1 ~c·w~ 

51~~ ~~J~ ~~<T11C<Itt~ ~t~l<fi 
~f~~J ~~~!~ <t~l,<t ~'N ~<fJl~~ 
<~tf~c~ ~J~ <t-<r 9ft~ 1 

~lr~~ 50! I <IC~Q'f ~il,~fii~~­
llfJi{~ "11t-.cf~<t- 'ilt~<r'll<t ~~l~<rit<ft" 
( ~~~t<~ ~5fa;~ ~Q(''! c~~r~t<~) 
f~lm9f <fit ~ <f."<~ l la;-<fita;"~Cf f-t'lll1 
Cot l t9fl ~1 <P"f~tc~~ ci:!IS<it ~~Jl~ 
H~~J~ ~"'9ft"* 9f?l'lfif'IJ:._il'l<f. 'ij(~<fC!t" 
~Cfi ! Kf <H~ ~t~ ~~<f.ff~'il ~<~~ l flfr\! 
ll~ ~~Jl~ f<r~J~ ~~~~ ~tc~-t 
-Tl~ I'' ~~ il"tfi!C! f~fet~l CSiti!· 

t<~~<~. ~u'f, ciii,~<P"~ t " ~trr 51~ 
C\!t~ 1 ll~ I R~J~-~~i!ll"t"Y ·N~ 
~"'91~1~ 9f?l'lfi1 C'f~}tt-$t~ ~<It<! 
c~til1 ~~a;~<~ ~l:fto:J'Il~ltc"Y <rt<~t~~<ti 
~fl:fflliff - "~l O!"tf'! f<ri <11 <ll l'll'! 

15ft~Cf CO! !" <iil'flt~B"<i! ~'(3<( ~t~a;­
~~f'i:l;~ : "<.flf>t"l S<i<f.lC<I ~~ ~tf~a;l<! · 
~9f<i'! C~'ff a;-'ijt<f I" f;l:s;~ C<f. lt"l1 

~t~,t<~~ C9fCG~ Ol<ti~1 ( 2!l~;f<::!<ti 
ifT-.f~<f."" ~Q{"1~ f<t~t~")<( ~tf<tl"l~ 
~t<~<r ~tf!.'f ~'ll:._~"t~ 1 ~"'9111 ~~ . 
C'!~ ~ti!·~tt'1 ~'!.!!~ ~M~~ I) 

ll't<ttC\5~ ~~ <lt<l>J 'O!lf~ ~I!J'i!l 

9f~'l~ CQC~ I 0!~01 ~f\!.9f~'l't~1 
~ti&'i~ C~1iC'i!l1 <rt'fiC~<T ~~ 
e!C~l'il <fi~'l' 9f<.11 <lt<f I 

~llfl'f'IC~ f~~:r 9f1~C<If"f~ 
~~~ C~TC'illf~<fi <til<f'1\!i C<l~J~<fi 
-tf<& 15~9f1110! <li<ll Ci!ll:!£lt<fl<! '<Tot 

~;r <!~~C{9f~l ~1\!i<f~ ~ 19f<T fiP'f1 
~~ 1, ~015 f<~~a<~~<T ·n~~<t«~ ~~ 
'lfm'!, Ol'il<l'!, C<ii~r,~ <11 C~f~ 

9f01t'f\!i 1 ~t~<~ ~~1c~c~ f<~ ·~~1 
I!!Cft~ .fl~"lr<~ t'f ~~~~~ c~ <~i<r 
9ftf<!, c~c~ ~~~~<!! -rn1~1~ <r~t'f 
a;"t'il a<!C'il ~~<11 i:s;ja;j<t ~'!l'f 11{<1 

~I<IC<!tr.<l1 5!~~<rtca; f~~f9f ~I'Y I 

f9tc~ ~~"~ 01tt~f'f f<~~a<~"t ~~~c~ 
f<fi~ 9f~~IC'f [<tillj_a<~) lrf(~& 'O!<tf<!CI! 

'lliU ~'Y I ~Ul {5f<lt<!l<! ~·9f~"'!;r 
9fJ1tQj, - - C<!C<l ~!Ill, ~~f<:~UI~ 

~tRic~ h.~t~~ <~Ri-e 11'1'<101 ~ r<~r<r1<~'1 
c~t!f (resistance~ ~~~~ fif~r~· 

~<lt~<ll 'l'11:f1 f~~1 ~.t) tU[<f. <llC'l 

;;j5f'!T ill<~ I .fl\51~ ~ f <l<!! C<ll'f 
R ~'>~ ~1~ :~ 1 ~<1 ~tc~f~ C<!1~1 

~·m I -fl"'9f ~·c;;;;, ,2!f'~ r.~c~~!i 

~T9f f~~~~9f il~ C~1~1 C<I~T~<fi 
-tfe&'f 9f~'ll1~ PR ~~~ 1 ( -8~, 
.fl"'9f ~~~ ~~~ ~011\!!>Cll C<ll~, ~~J~ 
~~~~ ~t~ -tf@ ~~o<t I<H~ -fl<fi<fi I) 
~"'~ ~~<T~51hr (11Q11~<'~: ( ~) ~1<!1 
~1i:'i'f C~oiir Cff~C~ C~T~ (R) <Ttr.~ 
~~~ -tf\80~ 'lf.~·"'fif~'8 <TIC~ ; ~~~ 
(~) C<lflli 121~1~ (I) 9ffi'llt<l ·~:(;,-

ca;-e ~~&~ "f-f~ 'f 9f~~r'l ~~~~r.~ 

<ftc~ I Lf:C"l <!'l"f'! 'if.f-::!: <f.C~Ii':Pl 

~9fi'Y '<'"! C<!Tlf <f.~~t~1 I C'1tlf 
~o:JJ (R=o) ~·c~ f~'lll"l 9ff~lltct'f 
~'<It~ 9f~-8(;1 Ol~~<!i f~~. FR 
~il "ltil ~'<! ~i!T; ~q1~ ''ft't-1,ii'T 
%-tr;~r;<~ ~'SJ.~l Pf~~rtr;~ "drif~· 
fillifri!' ~~, (transmission loss) 
i!'t~f<f."~l ~'<f I 

151f~-9f~<rt~ fer ? : c<t tlf 

0!01~1 9ff~<r t ~r.<ll 'O!tfit Yill:fl<!!'I~1C~ 
~~-9f~<r t~) '1~ <!S'<r 9f!C~1 I 

4~tQ{"" ~r'i!J·9f~·n~\!:1 ~'1 ~ ~; ~ 
501~ C<f.~t<IM~ ~(i{~ 011~<1 f<l~t"l) t?) 

~"S!Co:J ~tf<IW>t<'l Cf>C'f I f~fQ'J~ l ll 
C'il~ illi_~1~1 'O!~~ l ~i:'J R<!~a;j 'Off'! 

f;m ~l:l3!il <i ~t~tST"f I ~COl . 1El:l3~l'! 
(- -<lb~·c <~1 s·K) 9f t <t 1 <~ c<~tlf 

~i!J C~ <!I'Y I ~R59ff~<TTf~\!:1 ~~ 
~·t fcl~t <t'f <!lC<f ;~)~ 501<1 9f111~ 
f<l~til'f C"l!t<fa;" <¥s1 ~C"l~<ll ~~~ 
C~~a;- I ~r.g;r~C<!l5fJ C<! -£(01 ~~-

. frm ~l:l3!itl!i <~~r.\!:1 ~~~ ~~·9r~­
<rt~ ~~ 1 ~r\!· 9f ~~r~1 9f~trQ{""' 
f<p:rr.~ ~lfQ ~ 'Oil~ 9f ~)'lf.l'IJ:._ff<ll 

~lfHTO! 9f111~ f<T~IO!<i Ul~1 ~~':i~~ 
-ti~1 f~olt 9f 9f~'i'IR<::! ·1 

'01~·9fM<~t~~t 1 ~"'9fr.<f. ~~~-y 
<Ol'<!t'ilf\!~ ('lli1i'i!l BCS '!i!J<T 
(Bardeen. J, Cooper. N, ~t~ 

-<~/~lfu<f.":----------------------------

,\ 

I 
'I 

Schrieffer: J. R) ~~111'1 ~C~~­
C~l'l!J I C<li1~1<\J t~ <:!:~..,- f~f'(3\!i 'il~ 
Rt~r ~~ '!~<J (~"'a., oo:J\J, ~~tf-r~) 
<tTC<r Cl!{ica<~tc<ti ~~'1 )' 501"1 GOJIC'la<! 
~~1 ll'lt~ <f.C<l I <fl~ <::!~~~ '51<!! · 

'51fl!<l <ii~~ '01(\!i· 9 tfi. "'TfH 1 '~!"'9ft <f. 
'51~~~ 15!1:fHJ01..,- 91 Q~ :iJ,<~~'~ ~~ I 

f<r.~ s··K <r1 - -<~~·C 15l:l31!1 
~~ <11<(1 ~1~ ,~~ 1El:l3~1\!: 'll(QJ~ 
~~'ll<T <~tc<t 91111~ ..,.~1 <f>1~tu1 

~~l~i:'i1 ~~<'! Ol~~ I ~~~1 
~fff~l~ "'9.~ <ti<t1 <til~tU1 \lll.~~1 
OJt~~·c~o:r "'9.~ ~..,.t'i!l~<ti <~e:~ ~car 
ur01 1 'il~c<r. ~~1~1 r~r~~r"' <j'J~~l<~ 
<~~t~ ~r~-9f~<~ti'r ~~ <ti~CC'l 
~1<~ 111~ ~·<! 'O!fl:!i· c<tf~ ~ 1~ 
<tJ~~~~~ 9ff~~Cf ~·<r <f.~ 1 <;!;01tf9r 

'5!f~ 'lf.~'!1"t\a;l 2_"'4<f.t'lf.i1i ~~ 
Cfi<lt~t: ~c~ ~r~-9f~'l't~ lj~QJ~ 
<m~t<~ <f-..,.1 c~r.J?J: 1 f~tZ <rr~mRl<fl 
<!1 llt~f<l<f <IJ~Q1<1C<! l 'i!J~1<! fli~~ 
9f~1 ~~'t-u 1 f~f~"lll~ <fJ~~1<1 <t-<11 

'01~· 9f~<rt~'f ~nll'i\<1 C'lf.\!1 
Jfl'l1'1~ I ~,-;,9~ 501~ <il~'f<t"Ut~-
~tc~f~~lt~ c<1'T'il~ - -<a o •C 
( ~ -!!"K.) tQ<13~t'i!l ~r~ 9f~'1lf~'i!J1 
cl1~l~t:11 ff"f.J <ti~1 c~r~~ , f<fi'!li 

. ) 8 k ~'1'~1"~ 
ist'l'lf~l!; C'Qf'l<ll 

~~ '<li"lf~if ( • K) <rilt~ 
f~fat '~~f~~t~ (·C) 

)fj~l<l"!Ci!i <oTtR! ~<l3~1 f~Bf<!l 
C~~f~~l~\!: C~1C~1 I 'i!fi:'l<lti:'l ~<11 
<t<.1<r<~ 15l:l3<::!1 "J<lJ fi:Sf~r c~a;-­
~~ t~ I f~Sf<!t Cillli:'i f~O!~ ~~ 
~<l3\!il ~ '<f 27 3 ·16•K. Cll~'i[<l 
~tlf1<1'1 ~~~1\!i ~~fi'l Ql<l\1 9ftil'l<t ' 
~l:l3~1 lOO•C <t1 373·16"K 1 

~l:l3\!T_, C<ll~f~;r C1a;j<J ~~1 
~filfii~ ~Q{"t~ ~~~1,~ ( <l"<l<ii<l 
~<l3'i!lt<ti o·c ~fa; 'CltR! ~~c~ 
(a;c~1 ; ~C~"!HfC~~~ <1~(1!.1 

zt~<~ ~l:l3~1 if<~~" ~~~t~t<fi 
<f."~) f~nr~~ ~~1 ~tc'ii 1 lill:l3-
\!1~ <11~ ~~f<T:T ~!<T<ti O•K 'lfi.! 
C<ti l t:!1 ~~ I 'il'til1 <rif~ C9ft~1 
c'llc!li r.11 o·K = - 273·16·C 

f<T r.<til[i11 ~l:l3~1~ 'ltil<ll 

Ci!ii'lf~~t~<~ 91 ~1 c<r.;;;;f~<Tt'-'1 f;iJ<r 

9f 1~ I ~U I <l <!tC<t 11'11:~1~01)~ 
~<t~il'ltC~1 ~·~ 

T·C = (T + 273·16)·K. 

"='f<t~ "j_>!T ~W!:T <'l '8~'1~ 
9frr t<:?fiil !fiT«~ i!Til1 ~ <~'I<T 9f~Cflt<T 

'<ItS I UJr."ltifl <T ~~<! ~<rJ~Ol 

9f11 t~ f<t~ t <T<~ UJG1 ~~~1~ -t t~ 1 
~C9f >21f\! @l:!l I 

' 

1511C'llf<l<!IH ~~~~~<! <>j'r.'j R ~t~ I!IZf<l~~ 
IBM 5f:iPF!1'>1l~<l I.!K~<w '!{C~"!t<l­

~~~ 151h-"!f<l<ltf~G1 ,'~"'i~"t~ '>(~~l!'it<l 
~~~ f<1~H'~ '>IT.iP!<li I CC'f~Q(t~tll-
C<If~UI'f·<!i"ff~ <1>1'Wl~'91 ( <l ~mf•l<!i 
~'1~"11: La 1 8 Ba 0 ~ Cuo4 ) 1 

iSif57! c~h~ f<tr."fll •n'!M~<!i '!z'l~ :~ 
~5~f'!-"if'<<i'lf~~1 (~·· k) cr;~~tu ~f~ 
~f<1~~ IBM "'<~'l'lfNt~<l "1<~ 1 
C~ lilt '1~'4 C'<!ll!<i1 <T><l1 C~fl:i"'' I 

'I!UPl'f!'ill<l, <rl~'iltc~l<t<ll liS '5!lrt 

~~~tO! \!: ~~~9j_'i' 'i!C~11~1 U'i>'! 
5lf\!:t_, ~t'i\ <ttfu 'il'~ I ~~ <li:~<'l 
li l t ~~~\!i ~ ~ IS~~<r 9f'a; ~c~ n,o•K 
<Ol'~i~ - ~lr~· C~· IE~<:!!'! <111~ 
<11..,.1 ~f'1,9f~<t 1 ~') ~1~~1<1 <li"C'f I 

~~ G~~'ilt~1 ~@!l t "l ~'ff t ~~B. C'l'M"ll 1~ 
<ti l"~til~ ~ ~~ <f.9f1Cf ~'ffl ~CIB(., 

· c'i!l~ t <r ~'l1 1 -c~~"' , ~c~~cl! t 'i! J ell 
~"1'1"!1 1 "' '~~· c~il<l (~~ta; t ~<ti 

~cor 1El:l3~ l <i <r l t<!~ ill]a;l"Y1 ~a;-- -~~~·C ) :ll~ l t~t~ ~~ . C~l'i!C~t_, 
"!l t 'll ~~~ l i91'1)~ I ~l:l3~1 ~~-9f~<r1~~ ~l:l3~ Tta; fol<r 

~'i!l 'f <I~~ C~l 'l1 1 ~~ ~~ 'ilr~<T'l l <t 9f t~ I ~f~;;;;C( ~ ~ "Si~ l 'il'! ~'W'illf<i 
9f t~~ ~<i~i!i 01i!ll1 IBM 9f~'lf.1- ~~1 01 ~<fitc~fi!c~ - a tr• C~· 
511<1"1 9f<t1 ~1f~a, 15!fl:!i ~t'(3Siil t ~cf IEl:l3'! t<::! <all~ ~l tl!Millll'f ~ ~~r;r 
~<1<1 i ;s-iSf c<rc~t~ 'Clt~ <11t~~ ~"ftC~ cgT; ~~~11Jla;"C~ - ~.elo c~. ~l:l3· 
~"11t'1 ( ~.,.~,-~, cjjf.'2!~) c<1 Ba- · ~t\!i <tiltT<f.~ ~f\!·9f~<t1~ ~rf<r ­
La- CuO ( C<!~~ l "T-c~OJQJ1il t ~· "f. l ~<t <f.Q/1 c~1<!'1 1 <f.~Ci 1 <;5!~9f 
<f.9fT<l 'Cl~t~~B) <T 1~~ STfUa;- C'lll'l!t~ t ~ f>TO!<i 9f1~C~ (f<(<ji~ IS<l3\!il<f ~9f<('! 
UJG1 'Cl~"!lt~ ~··K 'OI~ t ~ a~o c~. · ~Q{r ~ ~s· c~·l!' <fit"~ <~~~1 ~r~-
lill:l3\!.1\!i 'Clf\!:9ff.l<r t ~1 ~51C9f <lit~ 9!f~'l' l~ 'O!ff~~t<l~ <fill/1 ~19flCO! 
<f.C~ I ~~OIC<Il~ C~'1tfil<ll C'1'll1<! 'Clt~ C'<l1<T'I1 <fi~~ I 'O!ilCKfJ ~Cor 'Cl~" 
Cl!T'il<'l 'Cl~-9ff<~<r 1~~1 ~»9f~"* 9f ~<tt~"t 9f111Q{"<~ ~tlrf1! ~~;r ~"'9ft* 
ATCT, Bell Telephone, IBM f~llf 11 ~01J C<ti ! Cil~ ~<t- 1 -t <11<1 1 

"1<11 C'l!.~ I ~ . >-; r: ~ 
-~---------- 9!<~'i'>'Pf'ilt<~, c~t~<t.~' i'l''".tr<111J1i'l~<i 011~ 1 Rl'<i1S <tJ~~1~<~~ ~~~ ~o:J 1 9L~ 

~tfu(1')/ -( '1 
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9flfl~<t ~~Of Cll ~fo::;; C'51T 9 l(Ol <t~l 
~~. c~~ f<f~nr )f(~~ ill~ 1 

~t~~~ 'Oh'I!"i''f\5 ~ ~!; f "''\!i ~t ~o:r 
c~Hit<t ~<IS 9f1~co::;; ( ~~s~ ) ~~ ~~­
~t"' c.:!£1"0-o::;;ll \2l~~~C'l<li ~tf<i~t"' 
~5tc91 91~~f'fo::;; "c~>lf~~~"' 
~t'lf~" ~ttl!R~T"' C<t'Vi C~lC'lC'lft"l 
9f~~1'5il "''\!" ~~~~~ 1H! I C~"lfGi~­
~<t, ~!~ ~ ( I C Integrated 
Circuit), ~il'l· ~~. ~ t~ (L SI 
Large Scale lntergration), ~tflf 

~WI& l!'i'~~gtnr ~1'51 <IT~ C~T~t "' 
<P~(~ ~(il'l<f:~~<f.~'T ~~~ ~<!!~~ 
)]~~ 91<1 c~ ~tzc~ I ~~ ~WI&<! 
C'>'lii!i~ ~ tfil Clf~ f~15lC9f <1~1!1 f9frii 
9lf<t <t'Cil'l1 I <t~ff>9J~ lJT<t<t <ITC<f ~nlt· 
~Of")'{!, 151~ ~~~9J_~fD9f ( chip) ~~­
f~"' C'l'f.\!i'\!i ~Tfil ~~~: C9ft~;q- <t ~'f 
f9t ~l>!~ ~~C~1 I <!Jl'-$>51'\!" <1ift>91~­
\Jt"''\!" <tH~<::!i INTEL- 8086~<~ 
~(<! 9.J~f9 fo9f ~~ 1 <!Oft<! 9f<t 1 

~w-~<e 1511~ 1 <1 ClfC-1 ~T ~<t 'l <~~ f"' <t 
9f<~ 1 Of t~ 1 <-flco:r ~l1t~<~'1 ~o:rr t~r 

C'lf.i!iCI!l Pr<! 9J1R I ~tfg; IS!f\!i -

9J~<r1~~ [<1'~10! ~'('~& ~<l~il'l <aCil'!t· 
~1'1' )f'l!'{IC\!11 ~t<t~ f?JVi 9J~ llt<t 
COl~ ! C)Jllgf'5JJi!PC~, C\.liCOf C?<HIT<I 
~~~~~ 1 ~~<t t <t <fill I <l'l l<t"l, ~~1!: 
If!~ f~ lrf"' C<r~tfo:r <II '5l~'ilfl!l"' C'lf.'ll\!i 
~g f <f\!1 ~ t O! Cl1lrf'i!~'f' f?Jfi 91f<t" Qi<ll 1 

o:rt~ I ~111~<1'1 ~<fiC 9i , C<ll l~tfC'l<t 
~~~l \!i (room tempera ture) 
'5lf\!i 91~<ttf~~ ~ Q','lfJ <fi<tt'f <15~1 
~g1<t\!i, ~tc'lf<!<r- 1, ~T9f!>l ~~~ 51 0f<!' 

9f<t1 12ft~ ~C <11 )J'~'{IC'\!i C~l~Cf1 

'11<~1 c~r~il'l 1 

lg f <~~'t~ ~r~-9ff"'<~ t~1-'51 t~r~"l 
~C5~1~ ~~ iff<jr.~ f<f~JT\!i <l ~l~o:{ ­
f<llf ~~~ <11~ $/TCC'l'T<t<l liS~~ 
\5 t~c~ ~<~ \5" f~· <110!· '<511~ "'tr.~ 1 

~iff "! "~"~<~ f<t~ t~ ~9ftl1~ 1 9ff<l~l1'f 
~!fJ'lf. 15" <tt<a<t f.!~~ \21~~101<! 
"!51CI!I ~li!f!Si"' liT, CO!-IJC"lVJ 

f'lffSiC'f'~ '51!~ C<llfilt~C'f ~~<IC"'lJRf 
( CSIR) '5ltrr ~f<::!i~ lr.~ <e ~~ ~f\!i-

~~<11~~ ~·~til' g ~f·~-"!f ~<l i !>'T \!i<'!il (Superconducting surface) 
>e"t<l'!i ~n c!ii!?l"'! Ql ~<'! ~ ~ ~f~ Qm<~> 1 5'!{~'~' <ll'<~i:<1 5f~'>~ . ~<l'r.7l: -~F~-'1f~<~t~, 
"'fftq('~ i!?f'l!tC'l!5fC~~<tl ; ~Qf l <:.. L!ir.'! <>jlfl~'l llfCSif~ ~"1·'1' C~"II "fi"' ~~ 'ijl(! C~ f~f r.<l I 
<.!!~ ~'1<1 ~fwf"ln l f"!Z ~~fPH"' <1'"1\!l 5ill C'if~l CW~ C'q ~h-"tf'l<tt~'f'! Jf ~ IB 
~'lf<I'U& c11~~ ~~~~~ c; t~"l'! >e<>f<l'!i '-8"!(;1~ "l tf~ <~ "!<t1 ~~ 'I 1 

-----------------------------------------

9J~<tt~"t )]'>9ft~ ~CQI~ ~t!J~~ 
5C'll~C~ I ~~- 9J~<tt~l f~ 51(9f <!ill! 

~~<t 91"11 C~"'tfll<li C~lT'51 <t~ ~tf 
C~~t<t <f.~<! 911~ I ~IC<t ~\!.<!~ 
C <f.TO!C~WI ~f<j!flS70f<IS~g1c~ <r·lll 
<~~~<t , c)]~ '!-Q/ J '5lc~~'lTC<t ~fi'!~l<t 
il'ltf5!<r I C)J~~C~ C~ <t tfll ~ 'O!lll-

9J~<ttit 1r"'9fc<t 5lt~~'l1 f<r ~f! 
Pf;tf \! 'l_~<!ifC'l"JO! 5l~C<l . t:.f~t~ I 

'61 1C~lR<~~1 , :swlt"!, i?to:J '5l tffi c11-t<t 

~n<~ ~g 1<t l!t'!i1 'l)!f\!i·9f~<tt~1 )f~l<~~1~ 
~\ I ~ 

'iic~~'l1 l!'i'~ ~g f Uf ~~~~!~ f~~~C'f 
c<~~f<rc~~ 9f~t~"' ~~<T-<~~ Rl~ ~~m 
'ii~O! <~~<~ 1 he~ ' ~t!f to:r ~~r <r-f~~~ 
C5'{1 1 <!C~Of I <-fl~ '51U1<1'1l<t "!51~ 

~R;\!i ~·<r 9J<t1 f<i~1'5'f<t ~:'ifl <orj~ 
c~r.i!Pc6~, f<iw.tf<il1Jtil'l'{l ~~l1tif 
<ortc'{l151<~ <oT!fJ'l'f. <ort~ <rJ~)]'<r.VJ 
~~ <fifO! ~<! }[lf)J'T I 

~~ ffi~<t 51c~~'11 9l~51il'l<1 1 
<~~~<~CO'! 15· <i T€<! c01 ~~\!i ... -:1~o:r 
121c<1'fl! ?Jf<j15til'l0!1 <~~fil~<e 'ii~Oi <~~<~ 1 
C~CIQ I 15'0 ~\1C~ t_f)~ j )J'l'lf.T~<!I1<t~ 
C<l'lc~. "~1K~ '.il4"f-~n'1 ~ ~~~ 
<r-f<tc~ 1 ell '511~ c9f)~ .<: <1~<1 9ft~\!i 

~gf"'\!i<t~~ '510fJ Cl7lfi'~ 9f~1 ~~ O!~o:r 
~~\s> ~t~<r o:rt~T[$/<r I" c~.e . 
IS!t~ c<r.c!f! : "~~ o:r~or \21W~& 
'<511~ ~~t"l~il'l<!i '51CtPl'1l\!i ~45<1 
9J~~1'1 ~il'lo:J!~C'l'<fl~gtc~ <I'll! I 'il~1, 
~fu; <:51lRT<t C'Jiii!i\!i ~! fll ~jg;j<; 

C<l'll~ ~<f-1 ~"15 <r-<11~"1 51~ ~~ 
)f'~'~"'~~~ ~w-.q"' ~<~~rlrf<~ <rlr.<f 
C11C-l ~-~ C'f't!G' S'l\1 ~<15 '11rtCil'l'S 
~Clrf~ ~<15 <!i<ll 'If"~ t~~<r Ofli:'ltf51<t I 

'5l~C~J ~lllt<l f<f~lifl)f<t~Cil'll -si1 9ll~~­
)f'<fi~<t lfC~ <r>c~t"' '5lifJ~I!1~ ~~~ 
9f~i!£1CliC'f IS!f<f<:o::;;~gtc~ <111~ <flRf· 
<I~C'l' )]'1~ ~tf'f'<r "ltRI<r I ~!<~~1'{1 
9ff<IC<!-I~ 'ifT.\1<1'11 <f.<tt<l l!'l>lJl<a 

<:~~ I <:51TC<l R< <I'lt\!i '11~C~ <:511~ 
'<!;GI <Ill~ <l'l~CC'l' <:511~ ~<11 !€ ~T<t' 
9j<f1 ~H~1 9fl~ I (. )]~ ~C<IIf~fil 
<r<"! ?fFJt'-1 -on~r- ~<111 <~~1" <~~RI<r 

il'ltf51<! I 91!0!1. f<~-sr-•:1 <e! IRT<t 
~~~)ffl ~tr.fi~ I (~ 11 1 ~<1'1 'lF1i~9f) 
f~~~~~l! ~R~fll~ f<r~_~1 )]<1<!<1!· 
~<~ 'lfil'l\!i c~t~ 51t\1~'1t51F1'\!" 1~ ~1 
:qij ~ ~~ C~C~ I " 

f~~C'j'~ 9ffif<r~Of~ ~ig l ~Of t <1 <15~1 
<1111 fi7Cil'!€, ~~·9(f<j<t t ~c;t"f ~J~~ t 'i<t 

'lf~~. ~CC'l'<ll~~'!iW., ~f~ "''lf.1, l!'i'\!i 
9ff~<t~O!, -tf~lrf t~"t ~'il<l'l C'jjii!i<f 

<!Jil~ l <!', -~~~~91tlfo:r ~~~ 9 llf tr<f 
~'ll'{l<l'l ~nP1'1 t~ f~clrf~ ~~'51~ 
~ ·if ,~ ~1-11 <!1<11 CH~ I 

Ctt.0!~ 1<t, Ci3f~o:{ WIS 'l t<t 151 1~ 
~tll/f~~ ~il~ Tr.~ s.t~r. C9fC'l ! <!~"1 
'f)f f fsi<~~ t~ NMR-Scannes 
(N M R = Nuclear l\1 agnetic 
Resonance) <fHI~1'{ <IS'l1 he~ 1 

<£c<~ l]~l! ~r'i! ~f®-ttC'l'1 R'if<l'l 
C'lf.l!l<t ~niTS~"~ 1 ~~ ~cor R'lf<IS 

C~] ~~ <l'i~<!CC'l' ·~C'{IWO!l~ 
~'ll<!i\Sl il'l<t 11lll \21 1'{1 <tl"l il'l t ~ ht 
'fjf f <fi ~:!ll! i:fJ'il~~ i!lj,l'l)'ll1 f~f~'{l 1 ~ 
~<1 6 ·~~ <!Iii~<! 121 1~ 'Zi~ ~ T\11 ~<IS1 I 
mlf t <~ 'l ~~~~~ ~~~n51, is:t_~'l~ t 
ill~~·~~~<~ ~~\!it\!i <~~t~ <~~"11 ~r~ ­
?Jf<j<rt~1 <lJ~~t<t <l'l ~(a>]'€ ~~Of 
v,f~ ~c~1~~~~ 1.1~<1 lf1ll ~t<!li 
<rtfll<l'l IIJ"'5 <t~ ~~'1 <l'lf'll<l I 9ff<!­
<f~OI<t C'fli~'i! ~'i!<l'l~~ ~~~~~ 
(magnetic levitation) ~~~ 1'{11! 

"'l f'if6t~'i! '"'"~ ~1t ~lc~ '<lcUT'i! d • o 

r~ C'l'filbr~ c<tc~c~ c~. c<~~nt<ti . 
?Jr~<t~il~ ~6il 1 ~f<j<t" 9fT~if I 

wt~-11 1'1'1 <~~ff>9!~~1 <t ~ ~ ~ 1!11"1 

9/~'T~CI! C'i!~t~ ~f<l<t' ?!"11 llt<t' I 
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·. ~:;,lr.lr5if<!!~~~~~~~m I ~~(Core· 
Subjects)~· '51W ~ '51ICG'\1b"'IC<t ~~ ~ 9j_1~~ (Suggestions)~ 
~~~~~·~ I 
~~~~: 

Cl 121~cl;1 ~<~~~ f<1-t>r \51lCllf1o<:!1 o )j~f~J ~~~~~1 41 ~ii!i!i' 
0 ~~~ ~':t'i (Model Questions) ~~c~toil'l o <2tf~cj)1 ~<!~ 
~r~~ ~t~ ":l:lf'l'li ~~<!i~ ~t~1 101tcfltf5'!; o 9J~~'l'fit\! f<~cil!~ ~ rc~ 
t.i;'<l11 ~ <~(~ f<t5<!1 ~~~ )'{t~Wt~tc~ <;~<111~ ~'<~ .. c~w1 ~em 
~<Ill~<! 9/~~'lf.tQ/<!f<'~ <!le<! ~~ f~\Sii! Cl!T'i'I J )J?iT~i.'ll t!i~ ~~Of ())1'11~) 
>it~fQ/ I 0 f~~<IIC&i ~~ 9J[Qr~Ol <!1~1! <llf<TCIQ C 'i! C~ \! >i<f.~lif ~C'i!JC~~ 
fil'Sl fo!SJ f<r<.J'!l<! ~C<l\1 'i1~1<~~l ~li'lf-'1 fcl~ c~t<t. 0 c1CJ(i\tl!Jt'~tnr 
~~ll ll1trJf'l<r> f.l'lf-1 ?ff~<ltlf C'ijf~'l l <r.<~1 liC~:! SUGGESTIO NS 
~RI! ~Z~'llO!i!i ?fi~JiJ!ill '61~~?1> ~<!1 1 C ~l~ l iff~ I 

~ · fC\5-65 ~~ W ~ ~ CMIS,~-\lr~oo~ 
~-------------------
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·~ :: w<f~':§l;,<f f<r~~~frti(<tf~ 
~~ > ~'(!~ > ~~ 'i!ll?l' 'ff~ 

·. C<llf~~1<t1 '<~~~', 'C>!~', I.!(OI 

(~ lt1~ I .t > ~~ > '&l ·~')~~· <IS~(~ 
· . 'f~~~· •nt 1 ·rr~<~~' <~~~rl! 

·' ' 'Ri~<11' <11 'lf<ll' Cfl ~~~ I 

··'(! > ~ ~ ·rr,-a\!1' 'fOI ~\!11'<1 ~~~\! 
,.' · 'flf~\! 1 ' • 'fi!~\!1' ~~ I 
~r~> ~~> ~ ·~r~i!fi'~ ~t~'ll . 
. . 'f~~i!fi'' 'f>iOif~tr~<~~' ~f5 'fsrif-

. RiJl<ll' <r1 'fiTOitlf<ll' ~~ I 

· ~~ll > 1g~1 'tl\5?11', 'OI~~t'., ~T~Ii!l 
. ,. ·~~~,·. '01~~1' if1 '01~1 ' 

~651~\! ~~ I 

~:~ } Is ~~<;; 'C, ~~~r., f9f~l! 
5 C?f ·~ l'llf'! ~ C?l ~~' 
.e~ fils~ f'l ~\! <t '&l t 'I\! 
· '.:· GJ<r.1 ~ l!l'il!C~Tii!l ~' ~~ : 

'· Clf~ + ~ = Clf'Cil : '1_r<~~l~\! 
Clf'UT . ~fi'T~1 . <1~1~?:~ I 

Clf'C + 111 = Clf?:?f, Glf'G·~t\! : 
'ClfC~ f<~~ folCffCOI/~Cii!l ~ 
Rta>!COI/~t~ lilt! 91tif~llll 

Oil~ ~· (ifOI~\!) 
·'.~'C > 'C~ ·~-tt~CI!-~T~Cii!l' C~1 
, : 'G-tl<ift'::.'J·~ft<tltli!l' (~ <!HI I ll~ 
' ' 019fW w 1'C, OIT~t~'C, ~1 I . 

~ oeilt > ~~1 > '&lt'&l1 · c~t1?~1~'c~1 
,. i56!5t~C1 Pl~ ·c~it'&lt~·. ~'(! ~f5 

-- : ~~ c<~~f\!~1<~ 1 ~~\! ·~tr~r~· 1 

11115 > ~ 'clf\51!1' ·c~\5<111' ~f5 
'clfT~1', ·c~r<~~1' ~~I 

~·= ~~ > '&l 'l&ltot.,sJ', 'C61!.otT'., 

~T~ 'l&lot<f.J' '15<::!01J' c<r.t?t1 ~il l 

~I'll! f>T~1 ift<IIJr'lt., ~'I ~li!)f~'l 

'· 

. <11~ 151~~<11 I-

I!~ f<~" <15?1, <II; flt C'l~. " ; 

flt ~~~. ~r~ ~ro ll1 1 . 
'-t'f<~~tlf\5., ~')~~ I llt~~r~;\5., 
C<tliTT~/~JT9,l., 1 01'5'1<11! ~<t' ( ~'l 

~/<211~~ 

ill<~) I f<~~ ~il·9fh1 Ric~ 
f.r-f.~ 1 ~11111 .ifiQJ1 01~~ f11~1 ; 
~ Iff ~~~ f>i~<~~ 1 \<:!1?:<111 ott~ 
f;d':!-1, Cll1C<II1 Oil~ f'ii~\!1' 
(~<toOT) I li!C'-11 ~'1t~<f.<Ti rtOI· 

Ric~<~~ '<"l~\!1 .,t~<ttC>~ ~6t~r~ 1 
c<f-~?~ 1 ~;g~1 l!1<r.., <!01 1 ~t<::!-

. ~f~ 01~~l~ '4<111 <Tilll 01~~1~ I 
9.1._?:<11~1! ClfC~ ~~~1 if~1~ 
ll~ 11tf~r~ 1 · <::. 

• ClfC~ f<li RtffCOI '/ ~C\!1 \.!)' 

RtffC~ /llTfl! llTI! 9ftif'tff 

011~ !' (if<~5ftli!l) c-tr.Sr\!-~1~t\!i 
\s~~tCI!·<t'C~lC\! CI!.T~ CJT~ ~(<II· 
j;f~ <1\Ql1 1 1!~ 019ftll1'C f<~~~T9f, 
OIT~t..S'C ~~~. Rs <IS~~ <f.<!! ~1 I 

~') ~~C.~C~ c~\~1, ~Iff I 
C61~ w le51~ Clfli \!1 • <l.,~{m~ta>~t· 
c~t<t f<f.llTOI ~1~<1 C<::S\5~1 1 

Clfllf\! ~1\!1'1~ C51!i!J<! .~~1~ 
fl'CIIII ClfllfiftJT')~ lltSi~ <rii~OI<fiJ~ 
Clf'il rfC~ I 

. ~~ <tl':§I.YC?f f<r~l!/ $ 
J- ~'&l ~t~~\!~ Clff~C~1, ifTIJil~ 

f9!~1i!l lJ._i& c~1~1 ll-<~~1<~~~ (T) 
~60t<l'1 ~~ ·~<rll' I '<fl~J' 

Cifl(~ttl! 'if1<!S't~1"1., ifCI'I~<!I 

lJ~<t9f<~1 'C~I~ ~~~ 'J'r~1 
·~'&l' c~ ~9f <~~r<~ ~f~ a>!~ 
1'1!?:'5'1: ift~-; ( =~=~<ri~) I 

~~ C<lifl!~tif1 ~9fllY ~t 
·~'Ol'<l ·~· '&l~-t '<t1' <rill~ ·~·­

. 'Ol<l 111~~ 1111?:~~ '&11~ Jj'~ ~ 
llf'!1C.~ 1 'fY '<11l<Ti' ( '&l<ll1~l~ 
'<fi'C<l ) I · ~COl ~9f~~ '<l~<!~a>! 

, ~if Olta>ilt'if, ~~>e ~t'ff~i!C\! ~ 
~r~~ <ftc<~ <rJ~ tf<~ OJ~fl ~~1 

. <~~fQ/~ ~1~t~ llf'lf 91lh~1 

'<t!~<fi', Cllti!. '<tt~~:'IEt"f I' 
'.lJI = ~J ~~~C\!1~ . CffF~r~1 ''IIi'<! 

. ~~l\!<1 If(<!{ tgli!))~'1 01~~ ; ~ 

'"~J' if1 ·~'&l· c~ <rllt<~t<~ ~~~'\!! 

'll:cl; I <rlltfit ·~'lll' • 'llll"liJ' llf'!f . 
~s1 ·~~~~~J'. ·~~~-~w if1 ·~{~-~· 
<II~ . tsli!5I<!!C1 <llt~1 I CJT~ <!1?:~. 
~~ 'ifil;1 llf'!f<l lltS~~ C'l~-
Cllf~'C -<11f~1. . flilfr., 'cllt'lfi' 
'&lt~ • 1J.~J'., li1~C~1 '&ltll T~ 

~~tl! cS~w t~1-c9ft~1 a>~tt~ 1 

~,.. "J ·~·est '&ltfll ·~J' <~ 1 'fir'&l' 

· <~~~ ts65W1 ~r<l1 1. '~R!~·~ 
i56!5t~'1 ~~~1-. 'l&llf\!IS~J' ~~. 
~~ 1!1~ ·~~fl!tsf'ta>~ <1'1 
·~~R!~·~C'I, <!1'5'1~'1~'1 rn'lr~ 
~1fi if~~ I 

~. w . '&ltfrf<~~ 'll'c~t<~~ ~~ '&l~-
011~~ 'f'<!CC'f ~~Twr'at'C C!l~ 
<Ti~<~ "',ft~1 ; 9f~ • ~r~ crt 
(fitllliltll\!tl!1 ~ ~~t'f ,, "f4)) 
~~r~· (llt '< t~J) ~~~ M~or-r 
~56!<1'1 I . 

~ = ~J ·~·., ·~J' ~651<1'1 <IS~("''S 
<::!l(IS ''5'1J' <II~ fi1~1 ift~t1 I 
f~~l\!1 ·~~J1ot ~~il' ~~1 ~~:-­
<!'\! . ~6!51~'1 '&lt" <!~~i!Jl~<IS 
~t<ll'&l1Ri i!!!F<t CC'It~1 c~r~ I 

'&l~~~tli!l C\!CiJ ·~;(<! ~~$!~ 
ilt~ 1 '&l?tr-tr A<~ til, ~Rt~tif 
~f~~101~ 15!9f,<t15 ff~1 Wi'lf I 

115 = (c~tlll'f) 150 ( = l'J:'I) '51JT~~ 1" 
folll15~, '&ltll15~ '&11~<!1 1115'\! 

. ~6!51<!1'1<:! . l.fl~1 Jj'if '&l1"f1~ 
(stress) 9ft<~ ~t~ 9f~<! IIII1C~ ; 

\!11<1 ~~~I! C~1~a>! . ~ \56!51<1'1 

ll !C~TOI ~'Ca>i ~~ <etil'f ~~f;! I' 

65 , ~ tg6!5f<t'1 <f.C~tC \!'6 fZ<~~ JJ'~l\! 
<r1 '&ltil ~~~'!il~ ~r~r<~ JT~tot 
il'<'(il'f'8 ~~1 '&l !'ll'i~ (stress) 
9f~<ttil'f rn~ llf'!1CS1<t '&l!( 

'iC'SITMI! ~~t~ ~HI I ii~'Clif 

·~~~!'!' -t~<~ , <ft~ ~~ffl ~( 
~ cil'f~·c~\5 '@~iYof1111 ' ifl ·~s~<­
iYof""'l! 9f~'ll!i ~y I 

-~~ -[ ~'1Cffift~~~----------....--···~·-~-...... -- _.,.l 
")~~~ {~1~llt~1 ~~tfl '&'11folll' 91<!11 ~t()~\! ~!Ill ~·~c~nif~ ,~. cftt'~ 

Ci'lf~<ili'l liftlifl ""'' 1 ~;,. f,.., "iih "~ 1 ~~~• crr•loil~-f~fi "-'h• ;• 
- .. ------------- ·-·- ~51 orn., 'J'<~' 'f.t<;F!·fr.il f<:!, 1?9f'il<:! 1 ~tiff<Jr .. ~.tf!nlt"~ IA'I~"P:t 1 

~~i!f'i!f ~~T~ 'ilfr:· ~t'IJ;o , ~r~-r~ ~R'G lt'l~ Ci~C~ iS~Il't~)~ \~"\~~ff!~ ~1!1~~1 
~tf<fl>lf : 

~ ~~~~ rqczihn ~<~J9f t~1 
~) t1' I ~~\!<'/ <rll15l~·ifJ?t~t<r, '611<11T<i­
~<f.1<l ~r:'ir'l xt\H<i1 a· ~t~ 
fi;f! 111~~.,- ff51~, '¢lt<ro <:"1 <II) a o 

<:Ef5l f<~e<J <'11~<1. 51~. 511~~. <rl'<! 

oer1f?r 9(.~<1 ff~ll!i Clf~1 ll1~ I ~~~ 
~t\! ~1~~ ~ ~~ l>f~~ 111\Sit'i/1~ 
~'1~ I f<r.~ ~~~ lll~~ <rll~~ 9f~<1 
<~~r~~~<r.~ (hybrid) lg~9f117il 01~~ 1 

ltl~ 5/C?f"<IC<f. c<l1i1l 11~ <!~~~til 
~~ ~~~~ ~1'1'1., f~~C~ 5IC?t~'t1 
F.i:'lt~ 9fl~r.~ ( ll, ~~'.:! iSii!TC\! 01:~P< 
Ci<T~I 'C9fc~ 1 (IIOJtcrrt ~~ <~r.o1~ 
~'ri~9J'i' l lll~~ lil~1 C<TiCi!t<f. ~~1 
}j~~~ ~t<rl 9f~-<rl!i'f1 Sit~~~ 

9f~"!\! ~~~- Cllli!l C<11~<!1<!~C<i'C 
<ril<fJ~OI 5VIt~ ll'• '1~<111~~ '¢11f!i;­

t'."'C<li ~C<IIl fil~t~l! ~9IofT~ !'i 'if 
9

1<11 ~~~ I ~~~~~if. "tll!'i' 5l~t<r 
11J;i0l<'/ ~{.\! <ft"f~ <rlltf~ 9!~~91<11~ 

c<Tfc~ ;jf~~" ~~ c~r~ 1 ~til~ rc~ 
lll~~<f 9l<fl~ ~t"f<!l ~Ill' 9f~ C!!l?t1, 
-.,f)~ "<~~~td~·rc~ <~1~ ~t<fi5~il"' 
""i·Ji ~i:'l ~Fff OI<II~CO! T f<IC1Nft 
9ff"'{9~>~ <Titwr •!i~ :s1~r.~1~ C~i!lii1fol<!l 
il!;J "!'i''il' c~F9tnl~!ii" CQJt~ 1 

f<t.~"(! ~1~ IJJ~I<t C'l~lfil~ ili'il f<r.~ 
>~~r ll1~~~ c<~i!liitr.r<~~ i!1;J~ C'l 'if\! 

~C<f! ~·~ l:!t~ ~C<'/51 i5!Ttfi?~ i719f1~ 
<rili!C"'~I:! ~~ ~Cii<TC<f. Clll?tl 011~\!i 
c<r:~<ft~r<~1 9fi1i r~~<l ~~e.-ll'Ge<J"'tcC"f 
c '2l<lt~ i!llf~r~ 1 

~~~~~~ ~tfirct c0?1E~tc~ 1 ~tr9ftil1<!5 ~~:i~t~ .. c~ ~.~ 1~;9ftr~ 1 :>· 

~:trt<;flf~ ~tc~ JT1~t<~~¢fi~ 'irfl~t~ 'ltc~ 1 

~~ ~<f 91~ ~l<f1 <r~<t')'{)j­
'<l:ii5l~ll ~ii~l~ ( 9/1~1 ~~~ I ~~­
f~filr.l!i ~~~<'/ CO!CQI!~<i ~~~~~~ <!CO/~ 
~t"[lCJJ C l1~1 <Jl~ I C~COffil Ril1C({ 
"}!'i~<t <!i t ~~ 0!~1 ~Il~<!l<j ~tfifl! 
llfTC<f.,. ~~C\!1 lf<t<llt<'l O!~'Ca<f ~~~ 
~<f. 'JJ.\t'S _Ollll/1( <!1 I f<11~ ~~\!<11 

~?:<111 111C<r.t~1 ~i4:v s-J i· ~il~. 9f~1 
U\!i Clf"'t~ 9J,1 lCJ~I~lCJ~ Ilt~~<t -< o-~Q ~Oitr.>Jc~ r, Jj'lf~I, (.~~1 m~ :l ;: 

folf5011 I Ilfti~<t lfC<t~ ~~"![ ~1 ~~·Of ~hi!> (~· c's~ ~~ ~1~ 9fHI 1 

'~~. ~~if ~ 1 1!", ~~ tftl!i i!IIT'!, C~li11~-CO!n~1~'i~ ~~k'~ lll'ftC~l 
ill<!!, ~~ ~lflf ~~~~ I <ril!~(~l!it(IS ~~\!"'f l.fl~1 f~~ t."~·~J.J~ , 1 •

7
11 

\!liM ~QJt ~'C"f :.!!~ c~. l.fl~ f<r~ :;. • 'l;;··;-')1 

9f~~ l!IS!~ ~~~<111 9f~ C9fti11 
Olll!nf ; - 5<f ~\!11 I 

C21Wf% 

~~~~ ~~fl!i ~~J~~ <!If<'/<!• 
Ci$1'1Y1 <f'?(l I ';l'!'f<i ~CC"f l!l~~~. 
fit~tff <JfC'ItG>J ~~. ~QJ<t1 c-irt<t1 

~t'C"f <Ti~ ~~~ ~~ •.!lt<llt~t<t 
fit <'ll9f ~rllt<~· 5'fl! ~1r~ \Sc~. 
Clllltc<!IC'I' lftl11 ~ta>J ' f<li~ C\!COI 

lll~l firf'ir~ <'lit9f ~tlf1<t 15~1!> ~~1 
RRir~~ 1 ~1if, ~ta>J, 9ftC!! c~rlf 
~~\!~ <li9f JTffR C{ ll/1t<'/5 I 

JT<IICC'I1 lll~C~ ~~ f<flf 9f~<f! 
C~!Cil1 <111~1! "'~t<!' C"ltii1C., ; f<js~ 

~cor ~51~ ~~~~ ~tc~ fil~<fiC~ 

~~~<II <rt"f.,, ~1~<11 ~tfi1<1 lfC., 

i!RM~ Ca>J l[~<f 9f1C<'/ I ~~'!'IS 
Ce>lt~ llC"lft:!1C~1 l!CO/~ <Ti~if ; ~~ 
~~~~ C9f1~ ~Oif<!' 9ftf<1ta>~ ~h· 

~w~~t<l''G ~~~c:e;. c~t<itt!t~'C 
<~~~ Jj'~~ '&lt<;; '5j<;;I!C<!1'8 51~ c~ 
..,lc<~~ r 

<li~<~~1 - ~JJr.~ts1 ~~~<i ~iVi:?t 

<r-''5 9f'l ~t,~ {;:;·• :l. , . 

<rllr5lr.t!~ cif ,_, ~~~ c~r' ctt 
{h <rllf<fl <Tot~~!; ;·~ j~j '<l<!l~~t ~ 
~?!CllfJ fZ<ll a •· a,• ift?~ll!.\! ~~i 
'<l<lrit~1 - <t"l<t'1~1 ~t~~' l '<!~5)~1· <li!· 

~)~t~ ~~9ft'i!t~! ~ 4 !!9'S~ c~ 1 <r~i-5 
~"1~1 '&1~~11! 1.' • ~~I!~ iili '<J'tl!.-1!'~~ 
Clf~l C9fHI1 5{'cbf~ . ;&t~ C\11~1!1~ 
~fil 15:!lfir, '61~ .J~~l, <rt~C~'G, 
~tif~1 P<e<I, <~iW~' .;~t'~l;.fj {~\!~ 

' •.• i ~-•• , - ... 

f<ll~ JT<t~ 9f~.,f.~.-'~< .. c.,f~1 lltY I 
~~ 51t~~n~ ~~t'lli't1 <~~~ 9f1~c~ 
c~ ~17(~ C'<K~~~ ... ;i~ · ~1li~,~1 
~~~t<tt<t ~h~_ ~l .. @!.([. 

. 
~~'!i ~~[~~) · ;--- ' ' <if~le. ~t~, 

lit~. l!~~. r;r~i ~~~~ (,r,-, ~"1-lJ_fl 
~tflf )!<I!CFJ1 , ~~t~J. ' ! ~tli!l ~T~ l8>' 

[t--... ·';'-'!I ·!.:. • 

c11~1 c51c~ c'<! .• . ~rr"l~ ~c~r~1 
11)~~ 9ft'l1~<!! ~~' ·~~~~·· ~~Jj'~ 
~~tr.r<!l, ~~~t~tift~ ';t;~ ~~C\!Vt•­
:;rtl!.flfil JTI<:!<~tf~ ~t~rciltc~1~r-

~-,. ,II-, • t ·~;. ,,)r) 

C<fiC~ llllf~if 9tt~~ I~ ' ~~.~~ <!~ { 
••\' ··'· •' lllftfl ~-a:\!) llf'!i~.,1 • .y~ ~i'f 9f~ 

ell: 9fc~ 1 f<~~~ ~~~- ·~{~~~~ - ~c~ 1"t~ . 
~'it<t C'iji::ll ~~hi-rT<t~F;f v Cilft~t?tt .,. 

'~~[<II C~C~\! ~~ 9/j*~ ~~-. 
<~t~t~fil<Ti ~c~~'l<t'r 9f(i ~.,~ 

... ,1••1, '"l\: 

~~~~ '&lt~ 9f~5j Q/~111l:(!~q <!l~t~ 
~~c~ ~~ot" C>~'5'1\!i ~~oooVjKf <ftR­
<T~.., f:I~5!C<i I ~llil ., 'tf:'l, <TiC~~. 
~Sit<'/, ijCOill1, e<I51~ C·~tE~tl'i) '&lt~<r 
'<~<~Ci:'l c~til1 '&lt~ ~~~ c~ti1ta>~1 
9/IC"' ~~r.\! '<"l~t<~ 9ft~\! '<I<T;1 <f~ 
c\! $r.l'fli!ll<~ f9fc~ f9fr!ii c~~~~ c~r~ 
f~'-11~ C'5'1 Q/tf<'/5<1' 9ftc<! I ..li<l!l!11i 
~~r.\;1 <IITliC\!~ ~~C\! <rllt~t'<loUl if1 
~C\!1~i!ll ~l!~ <!JY <llf<l<f 9fl(<t I 

llltf~e, I <lltl!Cltl ,,,~tt~'1 ({JT!Yil-

f<tClf~ l<tli!ll! c., r r-~~<1 01t~ ~S~~~~~~-
if~ff '5h5~\!l ~~~ 9ftc~· I 

--------------·------------~-~tfu<Ti/~9 
, J.~ 
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~~t01"l~<H~ <fi~ c~n:~ ~ti!l\!~ 

r~~~ ~~~ ~~r~<~~t<~ ~~~<l! ~~~­
.;..QJ111lc<~~~ I C~~"lfC<i , ~"Ji!l ~f'!C~1 
~tfl!i!l ~t.ftci!l~ ~1<11 ~~~f<1 
<£C<!I~1~ I ~til~tc<;!" ~~~~1<ft ~1~~i!l 
~1<11 ~·c~ m~c~·~t~c~ c'ft~'>l 1 

f<~~~ 15!I~~J~il<!l~iU1" ~~ ~~ 
~'fi!l ~t~-<f,Qj1 ~<llr.~lt\!~---
~:HH~t~. C~1<1~t~, ~<IU'l~1. C~t~i~, 
'ftff.1'l!g), ~'ftil't"l<'~ 5<fn~ <Z~t~ 
JJC<!I~ I C<!l~~ ~~l!i!! ~~~·<!IQII<i( 

<S<>fi!IC\!~ 'iiC~~'11 <li~ f'f-~'tf-1 <llr.~l8 
~~ ~Siil 'iit~~C<li ~~1~1'&1 ~"./· 
~1111~~"' <>f'-'11 ~~c.,u ~f~ ~'f 
9f1Cl.1 I 

~t~~i!l ~u~-<~~~ti!l i:'i'>l\! ~~l!i!l 
~ tl! -<fiQj f'-1 <JCQl~ ~l'flr!J 15!R~ I 
~~t\!i ~5!5Wt <fi<11 ~~ ;a 111 

lrf~<l ~ ~1 lrf~~ ~ 1 ~C~ C<f.H1'1 
.lrf~ <61liii 'fi <11'1 ;:;, ~1 ~~1!"1 fO!Sl'l! 
,~~ 1 'Oitt<'fl~ f<1 ~ 111 ~me~ 
ii!J~~t<'l <f.'-11 ~~ ~~C\!i ~liOWI 

(~CC'l·~~~ I 

G'i'f1~1<r <>!1~ I 

~~· I) 

( ~) lrf~ ~~0! <!i~'l(~ ~~~:!<!$ 
<fJ~~li!! <lif~<~ "11~ I 

(~) ~~. '1S71, '1~15'11 f<~'f1~ 
'Oi t f~l! w~1 ~r~~ci:'l <1tfic~ ~~\!,<{ 
~~ ~~ "619f~~ T ll l 

(s) ~t~'f.lrfJ"l c~il'i l ~~~~t<Jt~'f 

<fit<! ~~~ ~\!>~~ ~t~TSJO!"f~ I 

~tJ~<tfGt 
'5()j ~ ~~ ~ l'J ~-1! f~'!.!<i"t<i1 f~r~~ 

~1'!'1 <:filJ~I1'1l C~19f <>ft~t~ ~flfl8 
<ii~t<fl:! ~~<'~ ~~~J l ~·cC'J <:£P~'iif~~ 
<~1fln~ I ~~~f~ ~~f~ C<'fl~'l~'ll; io:( 

~~~N '5l~'j:jC~~ · <.!l~f~'f ~ 1 <ft 
11lzytl8 "11~~ ; 15!~5 W~l~ C'f.<t1-

~ 1 S'iltl.11 <.!lCP\~~1 <2!tcft C "lf~ 1 ~1~ I 

~~ ~" ~1C<f '51 1fil fillt15~ 5<i1<!11<1 ~1~ 
"1 1~S7<!1 IIO!J<'Il'f flf<l~ ~1f~<r I 

~~tlrfJ 11"1J~11fi!! ~~~~l'i'f <>f t<f 
fil~~ lil l ~t~~ ! ~t ~1<1 ~~tS'ii!f 

~<fi'O'i~C<!I~ G<ltC'l~l?i ~S7 1~ <! 1f~· 
<r(~ ~·c~ 'i'f!ii·<tO!, ~ 1!ii·<fit~. '11'i!· 
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C\5~<11 ~·~~9!~ 1 ~ ~~ ~~~ t !Q 
~~~'1 lCf'f!; ~ 1{t<t t @, ~~~IS tg·~~~ 
<tilft"ftl:<IIC<i tg~tf~~ I 

~ztc~ ~~'It~., 5~\!j <>~~~ 
C~~C9f\S"' 111C<IIt'l~ C<lllei!t <!1 111'Sii! 
l!Cil l!Ci! <!~ ~~C~ I ~~~ ~<>1-
\SSf~<ll ~~~til i fllt<fi 1 C~1 ~~~~~ 
l~T~~Si;j<ll ~\1!1'1 <!\!lt~ C<>l"'l~ fvi<l 
9f1C'1 ig'Qf"l ~~~C5ft<1' 'ii ;S/01"1~ ~ll_~-
<!~~ <~~S t ~c"l (51 ~1>'1t~"~ 5~~ 
<>!~~ tg1ft'11, f<r~~ t'J~C<i <!~ 
151tc~ CIS~~~ 

C\Sfol~, ~fli ! 

~\S {~~~ I 
~~~t"'C\!1 ~~'ftc~ ~~~f;j 

<II~CG'J Ci!iifol~"' <l'·~"'ll"' ~~li~ I 
~~"ltc~ f<l""'il~ urf<~~ '11~ left~ 
~C<!C<! ~f~t"!,- '51<f·C"f ~<llt"l 

~111~ r f<f. ~·'1 T 

~~"fl'~~ ~~~i" lll'Si ~151-
~~ ~~~ ~~'!!~ ~~01~<11{ ~~lCI!i 
<51~Jf~<ll \!>ln<t5f ~~'! c~ tg(l l 

'Oft~ '5! I C'1'5f~ ~lCf<f'~,. C~H~ ~f <ll· 
~'1 1 ~<11 \5l<Jl<ll <II~ fir f<ll~litci! 
'5ft5Rft~ ~~t<etfu<ll" ~T5~'1 <11~"1 I 

CIS;il~~"' l " · ! ~'if ""ll~'ll I 

Cll"l :lft'>l"1<1' ~~"1<>1'1 1 f<~~'l' 1 111<fi 

5f~l"~ ~t"llf<ll<~~ "'ll<~ ~~~ -on~~~. 
~<II C~Ul~'i-11 ~'1~'1 <o!~'ll~ 5~f<ll 
iS~~ C\S~i""' <II~~~ ~f;l I 

<o~~'11~. lite§ m~~ l!i~<~ ~·(· 

ill"' 5fiSf~i! Clif<ll f~<ll"' lfC"' ~lUI I 

C5l'il1 ~t'if"'{~ C!)f~1, 5tf"'€~1~~ 
C5 1 ~ 1 . C5lfft~lCf 111~<fi 1 01{5, >rji!J 
~tffl :lftol~, ~:~~~51 ~15f<ll I C\!l~l'1' . 

C<t.f~'!!tifl ~0! O! l ll l ~ Ci! 111~ ~ f 'i1"1'l! 

1.~~ Slf9t~r~ <>~~<~'~"~ r · .. ~it 
01 t ~ t~ ci! c~ t m<~ 1 

~~'1tn; c~f.!~_, 'J~t;;r 51~'1 1 

CiS~~~ ~5<J:~ \517~ 1~ ¥[~ I 

~~·n~~ c;;:sf"l~<~ ~ ~~~ ~ t l!i Q/~"1 1 

\5!01J ~fifO! ~'a <el~'a l~ C\Sf~~<fi 
~~'~' ;;rtRt<r -ll~ <o~~ t ~tfu<ll ~1 5, 

<~ '! <~ <11 !"1'1 1 111f~~ 1 c~Sfol~<ti f"S7<t­
rr~ ~K~ t~Ol 1 

c~Sf"~~· '1'~ 1 1 

<!i'r"l r 
C<fi~01CG'J I 

l;!i j<! 9lt ~ffti! t~ <el~'lt~ 9 fl'1 t­

~<>l?:~ 5j';>J' I 01"1~~01 11~ ~ffl~;!j '<l~CG'J 
<l l<f ; ~~~ '<[f<t \5l~tta>: (<f. '01~'11~ 
QJt[<llif ~tf51 <f "l~Ciilif 11~'1 C~l~ 51f<r 

01~<~ mt~ 1 

'(l<~C"~ c~t'ilt'1' ~t'il ~~~~ 
01"'lc<~i! 11\G~ <o~~'1r~{llf ~~ ~~li~ 
~1~ ..!1~01 ~t'i1<~~ 1~ fftc"l 1 \!t~ 
<>ll~l!i Cl!~ 511\l?"'l~ \5~ <l~~ I 

Olf"'t~t"( 511\l?"'JC'll C\!<6<11 '§i'I'Cif~_,l!i 
CQJ ~~f~<!C51 I ~~'11C~ (~~["J<II 
<r.f<r <~~'c~.-- f<r~tr"l ~c~~l 
~llf<f.~ I 

'i1t\li:T 2tl; rr~t"' <>lt~l! ~q;'1fc1~ 
<1\f@~i! ~~~1~ lite~- Niren 
Vl'eds Rupali. 

'01~ 1 ~~ ~ tf~~~ I 

~~91~~ <!i9ff~Tt<ll1 litil llCOl ' 

~n~1 Sii!ltQ'J : Cl!lt~rr~~S ~~~~{ 
~tf<t.G'J I ~~1<1 'fWf I 

''1<1~'11~· 

g"j~~ 
<~>~ .. ~ 

~~<f!<fi · 
~~"[<ffi 
~~ 

~~,~~~ 
~- ~ 
~~ ~ 

• ~I 
i!lfl\5~<f)<fi~~~~ 
'l!'?l ~'!~~ ~ 9R1 ~ ~ 
<fi'ffi ~ Ca1 ~..,If!~~~ 
~~ ~~~c~~ 
~f.n\'1'~~~~<( 
<fiR~ I 'l:fOU <R W<J 1Sfa1' __J~ 
<!l~~~>{j~~-6~~ 
~<!>~'11~-<!l~~ 
c~~~~·~~ ·' 
~~~~~ 
~.~.'!~~"1~~~ 
~~~<m~~<f!<fi 
·!Jp!l~ ~~ ~9filWI I "Wl-f.ffi9f'll>l ~ '-' 
~~<ffi'!Wff<l><!l ~~f.r<D!f 
~~~illl'll~l 
~~-~~~~~ 
~~<fiRc'll~~ ~ 
<f!~~~<!l~~"q>~'>f 
~-<Q~ WSl 'jf~~ fi 
~m-·~c<m~ 
~'>fll!·-~ ~If!~~~~ 
~~~~-~~ 
~(.<1~1 
~: t.<1<ifll~ 
~: QO·OO 

---------------------------~rf~<~~/8(1 
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-1 ~5J~m 1 ...... --------------
~Tijf~~l D~l(~ qJl3 ~fq ~f~ 

"lfi9f2fi ";tf~l 
------ --··--- ·--- ------------

5~~:£1 l'f tR~r<t ~~PI<~~ f~\§<~lCf"llii 

i!~~ I l'ffQj"<ll l'f l f~~J<fi'#<! 671f5i1l~9f 
l'ftQj"<r. <~~'<1'8 "i tc~ 1 f<r.~ 5C'Ifr; 11~ 

~ tr<t ~<~~<t~ fol<1 t5i! <fiPr<t ~~. 
~~"' "~:~~~~ f5::ll<~tl7r C\!i~t<~ 
CJI~ C<f. tC<~1 <t$<!J l'fC'STtf.<l ~'<ft9f01 
CII~ <TCa>l l'ft~I!J ~~>tc"i · ~~!<l\ t~ 
c~ t~1 ~~~ <o~1r"'~r.<i ~~\! l'f ~ Hr 
<II~<! 9ftr.~ I ~~9Jf<1 l-Jt f~I!JC<f- 1 
5~f6lll<~ f01-s1~ <f.~t~ cii<r> 'il ~l<~ 
~~-i)a>'l <tia>'ltte'l \S:fr~ <~~~<T "itc<~ 1 

<oi l ~<!> 'Oll'f~1~1 5a>'lf5lll\!i 

~'lf~<t~~ ~~i!;l~1 \.€1<11 ~~~'>1 1 C'fOIF~ 
9f~5HI<f5 I ifltf.1<r><t"f 'f~\!1 1 Q/'151 

C'll~<li~C<i1 9f~61~C<II ~<i~<T~<I 
fof~t50TI:!i C4fltc"l1 l'f\!i<jil:!if<l ~~c~t~OT 
C<tl<! Ol<!l<'!te~1 ~\§(5ff~P!<!> I 

"1019f~9f1" <oi l~ "9ft9f~ "I! 

~~"' f5~ r~)~ I!Q/1 "t~ili't~ 
9f~51r.>J<fi(! \!;9ff~fl:!i '51~~~ Of!1:~ 
~~'8 ~~ "i~Pl '>t~ 1~5'f~<r>~tc~ 
f01f'11~ ~ fir i! l f~r.>J I ~~f5~ <f. t ~;ft 
lJiT;t<1 ~~r~ifl 'lfl~lf·o:r ~<1"'~ ~~~ 

'-. c 
<f'8'<1 f '01"'91& 'Olf~C'I I q;C'I~~C9f 

5~:5-:!i '~1'~J~ <~~ 5l ~"'t'l~ ic~ "f<t(~ 
cr;~ 1 <~~<t 1 -sr r ~.__ <r~~t<t ~co~1 <r r~ 

c~~~ 1 "~til~1 ~ 1 5~1c~ <~1'8 ~1<~ 

~~~"<~ ~~-~ c \!i ~~<ll f<r'lf~<t~ \5~~~ 

l'ft~I!J<t.*l l'f!1:HI~ 9f 1 <tr~ '5!t5'f<itf~ 
1011~ ~ ~~" <!~~ 1~ ~<!> ~<'IC'I ~~ 

~fDc<rt'f<~ 9ff<t5~ f'f <~ril ~1~l'f <~><~ t c~1 
101~~1~ 1 oi'lfblll :sr 'i! l!<! <ttc<r <r~ 
<o!l"l P'!J@;l<t'l I 

fol'#t<l C <fiT"' "''~ f'f"l<l 9f<l1 
"~ t 7l<~'nn 6~ Tc ~ <!I .e !:!FI ~~ ~ , 

~~ 01 l'f1'4<fi ~~ I ~f~ ~'l ~ <olf6~ \!i 
Ul<li l'fFf i-iT~ treatment <oT!~a>'l, 

-f~ r. 'f;l ~~ 15'fJ~~ <!~~ 1Ut C ~'lfC~ 
C<tl "<:iiifl '~ ~ l f•H <n"'f~ 9lf~ a>'l I 

<!lt r<~<f.<~1 '~~~t <t 5~(\'5 ·~:'~ '~~~ill 

~Pi t "l f11-e ;; 1~..__ <t~~r~ ~~t"l gr<iifl · 

~rnr f~<HJ<t~. <r0<tJ<~ c~~r.~fii<l 
~~ <11f<~ c"i~tr.a>'l i c~tc~<~ <t<~­

c'ilt~t r<Q'3~ @9fPIJIJf~ C 'i 'OT~f~~ <15<11 

<lCl'f'!!<loi <r.l~'l't ~ i5'f<fi C9f ! '1 9tB'nlT~1i 
~f<I ill~ I f5 -1i'l!~J<!Co:f \5 9f o:f)i~~·FI 
f<~~~•IT •I ~"11 f~"l , ~~~~:!:'! !~ 
~r.9f~1 <j\<1(\!.(<f.'€ \51i!;<! ~(1 ~·""~ 

~9f01Tll'f~ ;jQ(<\'51 f~<J:I.~ii~~ '0!~ ­
~~3" I il~ <II i~ <! q;~ ~ ~f<f~ <tiG'<If~ 
<oil~~ C'ltf5'f~ I f~<l~<I1J . l'f-!C~ 
9f/--.;6i"l'!i'1 'F~t f'~ ~!11'l <!WII f-r-~ ­

'lt'lr.~ ~f<r~ ~if. 'iJ h: ~~a>'! I 

\S"i<!Jil'f;iO!<! '¢!~~~~! '1'09jg <fi!F<IJ . 

8~/ ~t~~------------------------------------------~------------

I -· --- --------·· ---·. 

9( ~51~<11~ <ttc<t . <11~9C~lt'i1J <i~'<f 
9fTC <t ; f<ll~~ 9ff.15ta>!C<II f"lil15~ f.l~t­
<r~l~tb ~'Ca>'I'S ~S l R<\'5~ <!($><fJ<'! 

'1'091~ \S'<[t9f'l <f.R<f 9f1f<i<i '-'1 1 ;~<1 I 

~9fO!JPi<l <'!Cl'fl!tC<t ~N<T t'f O!T~ tc <~ I 

~~~>!<! <'!Cl'fl!t<IC<\'51 f<ifi~ ~t~ <t1ifr 

5P1~ ~5tC9f ' i!F'l"l~ 'i117 ~<tt~ 
. C5~ l 5C~t~1 C~t~1 ifl~ I ~~6 ~f<r<t 
cxr~(~ c'f~l 'iJ'"l 9ff<~51~c<~~ ~~II! 
~9fr.>Jf~ <f.~C~ -- ~C~'!!C'f l!lfl:!i<l l 'f 

<Ji~<! ~~f~<t I C'l'f' l ~ l.!!<r-1¥! <II~<! 
C'ltfii<r l 51 [\!C<l\~ ~>~1~'~ xr'# r <~ 
9f '~ t <t<l '89(<!\!i <'!Cl'fi!t<l<'l C~fig f;!'i'f~ 
~'<!Cfl ~f~ (~;!1 ~·~ I ~~~"!<'! 
~~ 9f~9f~ fD~PT tSJ~O!<t ~ t~ t~<t'l 
5f tQ)R~ Cl'fC\!i c<r>tr.<it9J C!1J ~191 
"l 1~t~ I 

<IC~I!t<l<! ~tf<fill<l Cl'fC\!i l'ft'l'f'i e_ 

c~nn ~<[c~o:r~cstc~ 9ff<~~>t a>'lc<JS 
oiJr.;~\!i ¥!1l'f i!-~9t~<'! (bureau-
era tic system) '89f~\!! 114:._'1' 
~!~1 \!l'f~Cfo:t <11f.1 l'f~l'f J1 ~5le9f 

· fDPIIi$" I <f>~C~ f<r~t'>ft~ ~<i~ t l'f<f.~<!> 
~t<tR" Q/<f. 1 ~!1:~'t-~~~-<!1'#6t~-f9r~il 
'f~<t 5$1~ l 101~~ 'i1~C'i1 1C'IC~1 
12filftl'f<f5-1011~ "11~~<1 ~jg)t;! '€~fir 

QJ<\'51 <f5'#5 t{i~'Vt'~ ~C O!f\!i<fl~tl! I 

9(~5ta>'I C<!> ~~C~ l 9fC<!l'l1'~1C~ 

<t~'lf"ll'f~t~<l ~Jt9f<!i ~ 
9f<~1 c~t~ t c~fl:!i~<!i 

~~t~<~ 9fQ) c'f~~t~c~ ~~'~'"' ~ 
f<l~t 'lfl~ <15~/l>f"ll~ ·~r:il~"l f<r~~t· 
l'f<!i~<l ~l'fC~ C~T~ 1 ~ <il!l<'! ~\!iJ~ 

l'f~C<ln'ill \.€1<11~1\!l ~911~ I ~Ci! 
~<li 9f~~~ · ~~~~ ~stf~<~'<~ 1 

~~9f~ l ~~ \59(0!Jtll~Of~ 'O!~foi­
f~l:!i <T\9i<!JC<f51 'litr'l 1 ~ Cl'f ttrt ~C~ I 

~il'<lst~.rr ~t'iJ<!I ~<!~ 101~<1>~'1 
<i<l\<1 1 <~ 1! 1f'il'ftc\!i~ ~~~I!~ 9fJ~ota>'IC<fi 
~f<t~<i~ C"l<!C&1 <oii!lt:~~J<II~Wt Stf'l 

'f{Rr.~ I <i(l'fl!tC<! l'fO!ll!i! ~'# t <t 

9('~1<1 a>'l'i1 1 ~ 'f{~C~, 9~C\!iC<II'8 l'f~t~ 
<Ji~C~ I ~,Cill!t<l<l <!>l~ \!i ~~ '1C'H<II 

9f'~t<l ~5'ft~C~ I ~~F1 9f t ~C\!i 1 
~f<r~'l\!i <T t <~~r~ <~~ ~~~ '!{~ ~mllt G:i! 
<fi<lt~ ~Qj" <J::-s11 il'ii'~ I 

f<t'lf~<l~, <l i!F<I J~ ~~ C<TC~~t~­
f~f>~ <Ifff ~<1ft~J <ll'li 1C~! ~~~~ I 

CI!CO!~Ca>'l '01~01 f~ilf'l!9f<'! 1 ~f<t~i! 
C~~~ ~<!C'I~~ 1 I 

i:f<f~jOj~ l!t~ <fl-tf~lCfJOl <oi l ~ 

l'f»9ft'f>~ 1 <oil'f~1~t 5~~~r;<j ~='~J<~til 
<r<ti!;F'll ~if~1~1 <1!1'~J ~)~'~<~ ~~~r · 
~ifl <!ll9f ~~~<!1~1 6~1~\!i ~If~ 
9f<t"'1C<f5 a>'l tG\ <o!TC~ I ~t5'1 '1_"lf, 

9fQJt<t \!i <t~~~~ li[lCfJ ~il'f~~m: "if<~­
<~~~~ I ~~ ffl~\!i ~~~<i 1.€1~'1 )i-~;1 

~:if.rtm 5r.>J~llll ~f<r<~ <oTt~!1: l'f~~-

\!<I ~R!; ~Ci!tc<J1'iJ firmc~C\!"01 <f't 

li[ilfJ l'fWrt~OJ<~ c~~fi't<li ~<ill"i ~<Ill;. 
~·~c~r.~OJ 1 Target audience 
f'~~<~~ <~~f<~ ~oecl!'€ 9ff~5ta>'l<~~~ 

C'f!~if!J~til ~HI~1C~1 Vi'l!'J41-~ I 

f>~~t5<l<t l'f~~\5 ~ ~ ~ <T<I~"f<t 9fW~ 

<rJ~~ t <~ <~~<~ 1 'iJt>~ ~st'f 9f~<~~~Of1 
~'Vf<l llf'f'8 'iftOI f~f'f~lt<ll llllfT._,'1 

vr{ ~<!i ~~ <f. <IT<~" l'ft~l'f ~ ~~l:!it1 
"if<~~>t~c<~~ <fi~~ cm~t~cgr 1 -

'l!Cl'fl!t<l~ 5~~~<ifi h w <Tfil~t~ 
f<rl!t f ll.C<J t~ITI!TC~ ~1~~ ~~ RC~ <IF'f'8 

5~ 1 9f~C<T~~! '1_M'~ 1 9ft~<ll<fi ~ ~~ t­
!ll<fi il'il l 'IT~ I 

'Ol"f(VI ff5\!i 111~t<l~\!i 1 <o~ j~ ~\!i· 
<11 1 ~\!it~fol <I '89f'l!~ '5!1C~t<fi9f 11i 
<II~ ~~ C \! 1 ~<fl~ 'l~<T J rt~tC~l 
l'ffil5t0f ~ 'Cf I ~~~<'! C<TTf~<ifi f5~1. 
<o~t'fc"fr.<~ '1g r.;~f5lll ~ ~~.~... <t~~t~ 
f;!$119 <II~<! 9f<l1 il l ~. ~~ t\!i1 (\!~ 
fcro~t'€ >~ !~ ; f~~ ~1~ ~~~1 .__ 

~~ 6~f&lll<l ~f\!J 'Ol~.,t'll1' <oTt~ 
~~ ~r\!~r\!i~"'9j:( 9f~5t~<fi 'iJ<~r­
<fl'tc~ <o~l'f~l:!i l.€l<ifi ~~ 5~f6~ 
<o~ t C'VftC'IO! 'ijfij C~l"11\!i ~C@:I~t<!t~J 
<t~i!;p <o! l~'flH<f 9ft~ Cf I _, 

.. 

"'Nrwtl~<f~ 
~~,.~~~ 
~9fiUPJ 

lf~'IJ~ 
'l.lll~~~~~ 
.>t i~<PI!llt"' ~ ~~ 
l.fl"<P i!'if'l ~~ ~ ~ .m 
~ ~~~~ 
~~-own -~ 
~~'Sf\;~QM>t~ 
~l.!l'Ut~~~ 
~m~ 1 · 

-"!1~~.~-~ 
~~~~Cf 

~~~~~~ 
~-~$~~ 
~9jlj ~9fiUT'I1l~'>t1~ ~ ~ 
-a~ I ~-~'S ·o o ~ 

~i~:~-l> 

-----------------------------------~-------------------- \!lt~<fi/89 
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------

(c<li~i •rz~rl~ f"!~~ "!~1) 
,~e-~fuiSf ~ ~~~ <f'fi..~;~ 9ft~­

~'"~ '~~-~n~Si ~ca, ~"~f(QiC<11S<t> 
Jl~<;ii <t-RC~ ~~~ fiol~tf~ <t.~C~~­
~~~0!, ~·"!, f~f~Q). ~~. f5;"l<:!fi1~~ 
'el:~ ~r~<~'f ts~~ '~'~~ orrr<:&. ~r"' 
1511~ ~'tM c'ff5fuic~ ; c~c"l"l~l~o:f 
1511~ f'lf<~~~:n~ ~fQI~1 f<~~Jt~ FlO!· 

011C~1 ~9~~~~ ~C~ I GJJ~ Gl1orf~ 
~c~~<t- ~C~<'~, C':i~ ~·<!:~, ~1 ~15 

"1~~15. <Tit"l~l~. (E~<f.~. ~~~~<ti~ 
~~ J :Ri 1<131~'>1 r.~<J:t~c~ 'e!Witf<~~"' 
<!i~C~ f(QiC <II~- ;sj')jl§ I 

<1~'11<1 11"1C~I\!J C~~ ~Vj, 
ijf5 P,t51i!/~OT 'ell~ ~f~'{ljO{ 
f<i151i:5 1~11C<!1 f<ll!:I<~C~'IJ c~ro<J.hl ~5~1C~. 
1511~ 'eJ!CVj ~'Ill \sh<r.~ f~-9f1<!1 '~~ . 
~CSi 1 I f·1(~Si ~1"1 ~~~ e!IC~ 
~~(; C~,-3 ' <TIC~ I ~~~(1'-'1 1511~ 
'>Wf r~ <lJf~'>ll§ <t>T<~'I\!J, 'O!f~ e!!~~ 

~~ lll'i'il <ftc<f ~f--;_t:;~ ~RI8 ·m~. 
~QJ1[9f ~~-'01'~1 ~<ii'l ~1~ •P'!Pt· 

~<r.c"l l!l~ ~9f"I~tc~ort<~ ~~1'1 
~~c<r.5c~1 ~9f'lf. lf"l<t> ~9111~ 
c-vt"l t'f -vr r c~ ' f<lclCf<rr<ti c!i~<lt<t 
~'\5~~cl5~"i!i ~t>l ~~~ <r-<!11 ~<r.,l3'foi 
~~J-.~l'.'!'Q f~9f~<! iftc<f fr;~l"l' <f.l<\'1 
~'<! I ~Ol~~ 1501~ SIT'II~<m f<r.~!!i -

I 

I 
I 
-~ 

~OJ\§ ~"11<1t~Gl <!i<l1 ~t~ ~<»9 c~~­
f~T1t "l (~l£~ <li ~~) 18~ ~ 1 "1~~ 
~<IC~ \s~~Ci50ll!i f"'~l C~ C~ ~ 
"Certainly his rich talent and 
adn:irable temperament make 
him a mar ked asset to any 
side he plays in." c~~-~fu~ 

~"!"l' ~ ~ t!!>~'l l "'l!<ll C<lfU~ 151 1~ C~'fij;~, 
"!'lfc~ f.f~.( l!i f~~c~ 11xf<~~<~~ <oT tOJ<vr 

f'ru 1 , c<rtf~ ~9f~r~ c~~ i f~c~~S 

~il'l<.£JtQI, ~~O{VjOI, 'llfl;il' ll<f~~ 
151t~ ~?ii3Ji5 -\!)~ c<ti~~OI<~ r~~~" 
~il'l<.£lf.Qj '011~ fuj;~Qi3[(15~ ~'{If.\! 1 

~f·m~ ~<r.~ <~~~'f 1 c~nn ~~~~:! 
3J:C15 · <:5!C~f"l'{lt~ ~~C~ if~. ~Iff 
c~fil'IC"! I )]~~ 'e!C9fR~ c<r~~Cll~ 
~15tc9f l!lt~tll~~> )j~~~~c~ <rJQ[ 

he~ ; f<r>~ <oTf~'53~~> 'ell'.,. <t~OI~Cil' 
<.£1~<11<1 ~~C\!1 folfl5il1~~~~ c<rhCllif 

~C 91 #f~Hr <t.f<~<r <o!~i!'l~<ll c~fU~ 
'Olf~ C"!~~ I ~~"1~<!1 <f~~lCf~ <!'I' 
'e!llCft~l1 01~ ~ I Gl5f<1 <II f~~ 'ifC"' 

<r'QJI'I~ <oT~lil rt.lltOI ~~ '1_~t'f 

~'<I C01f~1~ I ~~9ff~ "'if"l,f\;f~~~'• 
~~1<!1 ~1~ fl5f"' <l"l' ~~~<ll<il h: 
~~<r 'l~ '!CO! il~C~ I 'O!lil~lCI!i 
<-(III 'J(~, (5~f"' ~f~'f1 l!l~llil~"l' 
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<ll""~'f' C~Ji~ Cll~S'i<!l 'O! ·iS ft:l' <!!~- <f. f 9f ~'lft~ ~~01' ~fuC<J1f5l~ j~ : 

~<lie~ '51~~~ <11~, <rt<~ 1 <~'19 /n~ :11t~i'JJ "~ t ~ <~~~tcG t <rr.QI~ <t-e:l!ttrr 1 

,_..) ~~ ~~"~ lfifl<ll c<~~c"'lt<f. ~~~ f<t.;Jtil ~i'f'~' "J't~~ · 
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dlt'll1 ~'ll'll~ ·Jitil1'~1 ~ j(5' ,- '51~~'!<1 'Il l~~~ Cll'l ~l:it~l 
f;r~t~~ ~W'I ~~~ !'! ~PI OI<H<t ~~ >;i f<; ~ C'll~lt<t I fPft~ 
~~~ COITliiC<! <1 ''-'1 (. ~ <f.Qil ~1/1 'l!~, C~~t~1 ClfQ/ ·C if~l <ll~li I 

91~t'i: ~~ ""~ '51~~~c~ (<!'l'ii!l ~~~ 'llll)'~<! ~'llr.~, m<t1 c~~~. 
~1.!1 ~ C<!~ 5C"ll l1 1 <ll!<t~l~t~l. -- ~f~OI 5tl'l l l1 W'I~ l ffl'<J>~ 
c~1c~ t~TC"'r.<~~" c'5ftc'U~ <~~T~•!T'lt~T<! ~51~ '51~~'i'lltllt~~" ~0>9J <f. 
c~~"~ •mil '511~ lli:~T"~ w'9f<fi c~c~~ ~rf<~~~ 1 f9fc~ ~ll'll~ 
~vttm<t C\!COI C~ OIT~tf<lllll I fD~ 1, ~' i!!:i l i!, <fi~O:f.ll \!1, 
illlfJ'II, llTOif~<ll'\!1 <51Tfii<t C'l!ielli! ~1fil f~ ~H '11~ <fi~t'e:l , 
i!T~ '691<1\!i ~ !'Ill <! lfl<t<tTC~I<t foi lS~ 'IIC<t I C<t~<t Wf.f~ <t f!r"'i! 

~1'1l1<t i!1~tf;r<t ~1 <t<t1 ~~f01 c~c~. f<~~ ~ 1.!1 ~\!'l! TIS <511'111<1 

'11<!'11 ~'ll. - l.!l ~tt~ 31i!it~ ~ ~~~'l <1~(6~1 c~t l!i , ~~c~ cE~ilt~ t l!: 
"1~01 01~01 c~~'~Ji'li, <511~ 'f. 1C<!~ "l~'l C~l~l<t ~··e t<l f3!1l1 
~~1 C~C'il, "l~t~T<! '51~~'ll1 '111~~ " <t- Ill Ol~'ll I ~ll'lll!: 1.!1~ 
1!1'1 !"11 '6 ~~f;r ~·~ ; fill~ ~~~J!~C\! '51~~'ll1 ll!l)'t~ C~Ci! <!IT'll<! 

fi'111 c~tlii ~ ~:01c11! '511011\f ~~~ f<~~'ll<t ~ti:Pi<f. !'l:~l'll11'll1 
~~~1 C~C'll~ <51ft~ I 

Rs~'li!OI ~~-~'1 1 'f.lll<t C~i:llt<:!i 1 ~~ <51~~1t~1 ll f~ <51TCI?i I 

"lC~!>Ifil l'j'11i·C'll1ffl' l><t-T'll1 <111t9f!<til Clf t~ T OI ; - "' t<i't 9f t f~ 
<511~ 1!~~01 <11Tt9f1'! C~51 'f.~; - ll1'Slt\!i ClfC~f;j ~~,s; i! l.!i'Sl'l 

<51~-m'll1 Ci!i~1 I '5l~lll'll11'j''l 1 '8 Ci!tOI!'l:CI1! I.!IC"1~l11 '51011·'51~-m'll l <l 
15Ti!~ .Clfl'11101\! c~~~tl!OI c~ cm'll l ~t~ I ~1"1 <11~1 I 

Rs~ 1.!1~ '<ll>OitC~!<t 9fll c>~~~r.~ ~ TC~'i!IO! ~{\!~101\! fil'i[~<! 
~WI ~5Tt9f <51~01 ~'<!1 C'll~~ llllt "l11f<t 1 9fC<t I ~s;or C~~~C):!OI 
'lttll, Ct!I~J 'f. l<tt'l .1loSC<II lllf~ ~C~1. -~~cl/tt~~ ~:~~\Si 
<51!~ ~'11101~01<1' <!il<t<f C!'l:1~tlilf5<:!i I fn, - 51f<i(l'~Ji1t<'l ~"l_~l 
C~l~ f;r'('~ f!rll <1TC'5f <!~ lf1<1't lil~C'ii, ~fi!C<II' '<I'Tlli! ~1!'1:'11 

· 011!'1:~, C~~t~~~1 9f~t;1 9ft01"l~ 9f~1 Ct!OI !l:'Ci>i'6 "l'Sii! '<!~~1 
'll!~~ <1>111 ~1<'1 ; 011~'11, -<51lti\Tl<'i'l~>lf <! ~'il'l!, C'<llf~'lll fils 
~'ll ~<!! 011~, 51'111<1. OITllCi!~ ~'6~, ~~'l f~'ll ~~I'I!C"'J~ 
1Pl'6~, ~'l~~t~ ~If~ Cl'!Pll~ <51Tf~t~ <511'51 ~~~~ flr~t~C'<Il 
~\!"!\! "l'SiOI '<!"1_~1 'Ill~~ ~Tt'5f ; -lf!~C'Il<! <t-l<i'1 ~J~~T'll<t 
1i'l~<t9f~1 W~'J..'Gi IJ.'C<'J(l 51<11~ <11<11 '<!~~~~01<1 ~1'1C'1 
'!1~'11101~01'1! I ~Cllf<!t<ll C\!oS Cllf<:!i'll1 'SiltOI Cll- C~~~tll0/"1 
~I'll C\!oS lflt~ 1 OllSiiCOI, "'J.,<'J,~·9f1~1~~'11 flrotC~1 if·~~~ flrt~IS 
Ci!~~ 'l!I~C<P lf~ll!'l:l f~ C'll I 

~~C~I '! ~~ <f.O/j <j'_"~ 'l1lf f11<1 9f! ~ , f<~~~ ~" <!<i'IC~ f<ll%'1110! 
151i!O<t '<1~01 1"1 '<1'~1 'l flf flf'l r.O!Illlf<t I . 

<~Wil'll <~~f<l<~t~ ,~'for a;n~. a;~c~ <J'_I<iii, <~~~;,;'11\!1 <51 l f\r~B 
"l!C51 1 <5~r.a r. IS'Iit~ ~. <~~-:i'lf.llit~ <5t tf!f<l <~~~ . (l:g ~r~ 
'"'ifO! ~~~<11/J. <llf~CW, <511~ c~~C 'Il <t~ 'I~C<:!i l!JE!~l'll 'li~CI'i I 

'1J<'J,~1 f~t>tc9f r~r~re:r ~f<llf1 R'll'il'ilt\! c\!-s c~1'll<t ~19fJ, 
c~~Rf~C'if. c<.!<€C<"1C<II <511111'!1 'llf~C'il <511~ <IJ~H'! <~~f<~Cil? I 

f'll~ C<I51C'l1'll~ C<f.~f! ~ "1_~ 1 CIJ. l ~l<t ':{fif~tlfQjfoiC<f. lJ.<WOI <flf<l 

c111, c~~f~{'l C'I! 1 11<~~1 QJ'IIl 'I'J~~~~l~ ~1\!i! ~ll<>l<t <t><!H~1 
<5l~'llli! ~Ol<f. <511~ '11ifi!'ll~ 'II lli I -IJ!~~O! QJ~~1 C\5<11 1 ~ 5<t<IIT<!~ 
9f ~ l 9ft ~ fil~ ~;:r <51lfot<l 911~'1', 51[\!C<fi l.!loS'll 911~011~ ~f<l-
1.!1~01 'PI* C~11'j1 ~1 18<11' , - I.!ICOI f5~1 <.f!SiOI 5'il!'ll' 'IJ~~~~C'll 
<~~f"''l~ I Ci!oS ~C'l! IC <t OIT'ili! ca;~1<t·CIJ.'IS ~9f1'1~ I ~~ CIS<f.TSitOI 

9fl<tfilfiQjil <51Tf~. 1/<111 llf<r.1 <IJ~~I'lll'Sior'<!l fl! , ll'<111 9 f1li ~1'S11~ 
C<i 'IHf~Hl~ 9f<t; <5l'["fJ ~'t<'l, C'!-8<! ~511! C'!~ 01~~ 1 
c~~~C'II OJ~ OI<~ f;ir.'ll t<l 9ftQ(<r.r Qlft<f. ~ Tl'<~~t Ollllfl f~cr.;<S c\!<€ 

Clff~ <II "f f'G' ' <J'_f<iii '51j;q; 9 f1<lf'llU'4101"1 C~l'IC\! <IJ~~l'l!C~T<! 
f~l!<!';!; C'llt~1ll1'll f<t.'ll 1 C<ia; ~1~01\! 9f ~ 1 ~[~~1 "1 fl!t9f l~~ 
9f1 <~f~[; ~~01 <>f15 IJ.f;sT! <t ti<f.l <:!i c~l~<! IJ. I \!~ 'il!f~ fir C\S'li i 'SiCO! 

f<P~f!rOI ~C~C<t <ll~ftl'j ; f~~ C"lll 9f'(j~ I.!IC<!Ili!il<i f.'!19f1'1'! 

9f~J ell <!1~ ~<~~rt<P, ~3t<:!i <~Jllm'llc~r~ <!1~ ~ l Si !~ ~<~~1 
<'11~ 11:'~, c~~ Qj'l<IC'il l C\!<€ 01 1 'l l~t~. <11 C'l~ ~Ei19f C~1 
Ol<ll~t~ I <!!'~ ~~ '111/1'1 1'11f5f~, <f.l~ 'll'\! 'llill'fl'l ~lr;,~ , 
f!!l9fl<t<! CSil>lf f~. <~~'"! 9f~1 ~ f<ll Ct~1'5fl <! ~f'l <II·~ C~~C'Il'l ' 

flf<IC5/ <'11[51~. F'l~<t 1/<r.l ~lifT~<! <IIT<IC<f <11'~ C'liCOIC<ll 

"[~1·9f~1 <11 ~ ~ ~lf'5f<~,- IJ!~ ~ 101 <511~ '51~~\!T~fOI 
'511~'1<1 <ll~t<'l C<f.~'lll'l1 f~~1f01 c~<{? filtl§~ 'IJ~m'llt~l<! 
ij~;J)ift> 9fi~Oi1~ . C~1l1'1'1 Ctllll)\!1 15!1~~<{ <llf<t'l 9fle<! I 

C~~f>~~f01'6CI!1 <llll fllf'l1i1 '11 l)~lfi! 01~~ ! <II~ Cl'i<i~CllCOI 
C~f!l'iC~OI C~ '<!'Ill '51l1~Tc l!: ,<IJ~~l'!l<! 1!11! 101~1 <J'_f~ Gllf</1!: 
fore~ ~~~<~~ c'f t<r.tOJ <.fl~or c~n~ 1 

':{f<i~t1 9f1t'll1 <j'_fi:n ~ ~~ <r.t~1<t 9ff<t~cllr.~ <!!Tll ~~<IC~ 
filf"'<t.l ll1~C~ C<llft0/1 lf<l<f<t <lj_l'fi!O! (01~11 ~'111, 9f1<tfil~. 
"'<!"l_~1~" '<5ttflr) :s1 l~<! iS11Ft<1 <111<tC'1 'IJ~IJ. I <t <!!~<! 
COI1~ 1t <! I \JJCO! '51~~ 1\! 5'il!~ ~J~~t'l!)C'l! "'<!"l_l1T~ 'IJ~'!1'll'' 
<r.f<lc~~ '<!T~'l I 
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