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Gn9crffi. ~;iw ~1lT~"fufucq ~ qlf{ctl~CflI~ ftrlOJlRd Cfl(Ollld

Sl41II!tIlCi5ilOJ~~~ mn~ fu- ~,m wmrt QCflOlll~ ~ l1Ttt

~~ ~ qOG:dljftl( fch(Of1rftlff ~ <ri;n m~ ~. CflROT~

~~~.~~ 3i1~C"llI"'4crtf,'t~~l?,~'t~~
~~Cfl!tll{.l, ;:«hilfTICfl af;r, tim~, f.f~ ~ -m. m ~ ~ T@
tl\~ 31m fcrfcfcq m@ill~~ oT~ ~. l1lt) ~ ~ ~:uIRCfl CfiPf
'ffiTrffi. 3lm '1Oll1' l{~S::<Xli" I ~ 3l[qUf~ ~ ~, m~~
~~, 3l("fllJ:Cfi)[~Hmur~ 'Jllq{ctllq;.,~ ~~ ~ m,
itdf. ~ 'fch(On('ftlff "lll?l'Jl" - ~ ~ ~ ";f[cmf '~' %
lhTflh(ft, ~' mil ()@6lCfl ~ 311m 3l"fUl'1"~. 1ffit ~ <ri;n J



I

~

~~ ~l~\9~~~~G

{ft'<04~!iIlf'34,-a ~ 4,fhi)fqCf) - ~~~~

maroft~~ ...
9)ULlIen C1'~ ~ ~ $11PlCflm. ~ \Jfiq;:r 31UffCflx

<If.:rr clR ~ (9~~~-~l9) ~ 3nfUT ~
~ .murr ~ ~~Tr'CR~ 'lWT ~

'lWl:I" ~~. 9 ~ ~ ~ =ocrr "i1C1I05licul m.
3luffCflxi"i1 ~ 4\i1Cllrft mtRl ~ ~
~. ~ ~ ~ ~ ~ <tg~Cfl~
~-GGCfl ~~, cf 4161uLlI"f.\1~ CZfCfC1"

~. lllT L1\i1lil"iirft ~ ~ ~ lii&liC'11-1

fi\i1ClJl<41 ~ ~ m ~. ,L1Ict1C1

qrif '<i)"XlI"f.\1l11cft.~ ~ m. 31UffCflx ~
~ 3ITfUr ~, "en, qrq ~ 9)xf4llx

f?l05ClUII~ wM" ~ 3KlRf li6R 31ffi !"
<nCR m. ~~, "m. 31UffCflx, ffi1
<:ITalUfi ~ \JflTT(f~ 6Rft qrif ~ 9)xf<fJlx

~, 3ffi ~ ~ 31T5Rf !"



~o

~~ ~t~\9~~~~G

{f'l14pt~Ilf'3tI~ ~ qlf{Hlf{lCfl - ~~~~



~ q:@' ~l~IS'ff ~~t...&
{f1I(;j"'i~IIf'3tI€l~ QIR(\IRtCfl - ~~~~

~~ m \lli~ t:KfT~ ~ (9c;.oo-c~tJ().

~r1'q I WCCL~ ~ ~TI'C.Tfi -W:r ~ ~ ..,-mr. qur
9~~~ 11!'") ~ y~ ~ ~ cBT ~ ~ 4l~:Olllfild1

FcRoflct"l'lf";l1 ~ l:fRT ~ f.1wffi: ~~l 'if~c4)

'"C)JxOI"c'6'P- ~ f?looCl<iJ ~.



~~ ~t~lS-a~~~G'

H"'IIt4.Wllf~l:€l ~ 4 If{(';lMCfl - ~~~~

m~~mqf1~~~~G1lcT
~ ~~ fcl5crr ~ C'1ICl0Gllfll 51 ~ ~1CfJill.



~~

~ ~ ~ 3ffijf ~ ~ cnl:R ~ rio ~-
9'6 (-g f.1WIR1 ~). <IT ~ s:r(>1~ClII~ Cf)lOI,lll~ Cj'ifll('\)S1~
Wf)I~T ~~~CjOIl=cl1 (1:f>1cT ffi"~) ~ ~ cp~fT ~~, -g
3fRm1clT ml. <:IT ~ >lFcPllicmf1 \Jl1Cj'<ie1~ ~ ~ 3R1ci.

FcPvnf{:pff 3l1~1~'i 6ACTill ~~ l2llllxl~'S ~~ 610'iill 3fRffi1

Wfl1 ~. ~I~ XIen C1 fcrfcr'Cl >lPsPlliill 11FTIcrr &ill 3ITC1T. FcPxonf{i Iff

4'l1'flhx'W!&> \Jl1Cj'<i~('\)C1 illll4illl!iZll 3lTfUr ~ S16~qpf xi'<illlf.1ClJ
>lPsPljii:l1~ cp~ft 3R1ci, -g cnooc{.

'ii11C1~i"CI-m~~~. cnRUT~

~~:m~~~-m.~
'~t1' <H ~~c3 r<ri~ llRcH
f?lC6I€ic41~!
mtt~~R~~

~ fu ~ ~ ~r::kqc'O:cft

~19 ~~ ~lj1R.ffif ~. ~;rq't
CflJcillll'~ ~ -a ~ ~, 3ffi

lOQolI~<::1~~. ~ C1lllctl~
"flli;n mCflrtt ~ ~~'i@lC'414rit

3q~Rlcl~I~~~.~~
~~ ~ ~f?ld)'TXl1 fiq2~Cflf(dl

~ ~ 'lI'q trnt~~B <n'lGR ~.
C'41~IJl"flli;n ~ ~ ~

"ffi~. -.:f~, fu~~<XlRhII('1
~ ~1~ClI<fl fcl~R~(oft:cft ., 3ffi

~(CflI(C11~'. ~IQN1Cfl~, ~~

~ ~ fcl~ 1efta 1('1>TT:~.<:lNCfl

~ ~. '4Ta=m 3lfu CflRI'TXl1l:f<nCf(

~CfiT4 qlR5€i€i ~cRt~m
"i"ffi~ Sl41II~IId>dlC1~~ ~C6€i€i

-m. ~ldC'4l~ ~~~ fch(OnfBlff

~ Q 1d 1C6C"~ Jlj)e3 r<ri~ nnffi

~ mffi. ~ ~\9"4TCf ~~~q

~ ~ 3icf mffi. ~ ~

qqf;ft, ~'lI'~ ~~~(;~ ~

~~~fuH~. <:rr~
~ih-em%i~ ~(;qqf~ ~~

"ffi~. 11UT<:rr~~rit 4 HClIC11
>IlTCftCfl(O~I~ 1<31~ ~ 3ffi l:ffiR
CfiTlf~~~.

~ : ~ ~, ~ (Il."t14RCfl
$141 1IIIII0'51 ~~ ~. cHfAH451, AIRlCflid

~~~



~ ~~ ;mquy $: 3;jfql~
"3Wfill ~ fu:cn crr:n: Cf1{U~I~

fufcr'a l1Jlf ~. <.IT~ ;mquy $:
3;jfql~ ~ ~ "CflW MC6c@ct ~

~ <TlBlit 3"11Q(T4IC'51 3"1~ 3"lTfiJr

-S-mT-S <:1 u~-=cft 311"et5"@ ~

~5<ft. (~~~l:ffiT.)

31~~CR~~~,

CR fuf0=t1T,,",,~1 Gfm~ ~R1
S1Cf1I~II:q"1~ ~~, 3"lTfiJr f(j'q1

crr:n: ~ Gf'a ~ ~ ircmr. ~

m~ wf wffi:r ~ ~0CfC;J'"*1q

~~~ Cf1l1ct{ctl ~ f.rmur
itcmf. 'tR q "3EUTm<Ti-can m-qCR

~MT ~crfC'f ~C'f~;nlJ,~ 'tR

~JllldlC'l ~ ~0Cf~T'"*1 "3EUT~

(fCf1"0~ \ifTC'fTC'f, C'f\ "3EUT ~rflncffi;5

~€l~T'l'6Q1 Cf1l1ct{ctl~ ~~

ircmr. ~ "3EUT'lWffif ~ "3EUT

~, CR ~ 'lWffif ~ ~ ~ \ifl1T

itiT. mn fi:~ ~Tlit~ ~;r
irCf1Tqdt ~ '{l)ctq It\Cf1C'fR~, CR ~

C1RCl;r ~~ it~. mn fuff.t
-ST-mSCR CfSUfRn >fCf1PT "31~~~

~ '{l)ctPIfif <:n mit. <.ITmcrFn crr:n: ~

Btt fcr'{l)C'f t:R (solar cells) ~

~.
~1\jj1{'6Q1 ~ $: fcr'{l)C'f ~

\THT' cH"@fcrc;51 31~. <1'T ~ "CfiTuft

$llll$'6Q1 ~ itcfJRT ~ ~

'cHe(~ \if1-s ~~ 31T~C'f, 31nUT

fuwr~ C'fR <.IT~ \3ll$0<.Vf\

311%. ~~~~ \jj1~"I'6Q1

~ 311%. ~ $llll$~1 ~

\jfffi'f ~wncn: *l4S1Cf11~1~ ~

mit. <.ITfu-cwl <.ITt:RJ"0T ~ ~

Q{lqct'lD'a"Cfl (antireflection)~
~~ ~. ~~ t:RTCR CfSUffiT



~ ~ ({4SlCflllil

sms q<f(f tit~
~. mrr >fCflT\::arT

~h ~~(f tR~rl, ~7
q 'S0 II '"'41 ~ 3l -5f'iXOl1 T
~ c....- ~ 0 c:tfi ~CfCffT 300,u m

-Lfclwr ~ HmuT CROT
~~.
• ~ 3l-5fq I({OJ fclwr
~ frn:rfur Cfl{OII '"'4 I
SlOlldl'ql Wffu lOii'(fCll'ql~ ~ ' • ~ fclwr Slollc41cftC"l31fUR5ft~

~<:R. ~ ~~<:R~~ lOii'(fCll'q I ~ ~ f.n:ITur $1I~C'41

~~~ ~~ "fft{ 1f)(Y)cfi(solar m~ ~ToCf~~ <i;rurT. ~h
Panel): ~ ~ ~ ~ ~ 51011 cih;J{ ~Cf"f.ffflill ~Cf05 ~~m
Qfh~Cfli.,1~ lSl.,Cl~C'4'1~ ~ fl4SlCflIlii ~cq ~ ~ ~

111<'5T(solar panel arrays). ~. <:rm1c:~'R~f1:rr-J~

<lllSlUlSl{'qSlOIl&ld 31BUTR~ ~ ~ ~ 3Ri ~. ~ ~

lOii3fCll~mTCf. ~(f ~ 'iR o<lCli3/{ld ~1ft

• ~ ~ lOii3fCll'q I t:re:Cli~, %1<lC"l1~~, W 3iICl~<lCfl~jtlR

~ \h(i5CfliCl{~ ~ ({4SlCflPII ~ iloi3T ~ 'fucrCflT ~ ~
~~Cllq{~C'4I~. <rr~ Cfl{o<lI41!'dmIT 3itll<lC"l1 ~. cnrtt
GH SlCflI{~1 3Ri mTCf. ~ ~ ~ ~ fclwr ~ ~ fclwr
~<:rf-=c<n 3nCfimT~ q~~<:r~ ~~ . (main electric grid)
~HISlIOiI~tfR\h(i5CflI4)mrr~3Wf .Jl'S~t"fl;m:rn. ~~~

q~(Y51J<:rTRT01Cfim <:riftrCfi finCfT ~~dRfifcft~, iloi3T ~ ~

~~Cf?TRCfl~ CfTtR(ITm.~. qrtti'S~IC"l1Rffi ~, ~ u;ft:arr

~, 3i'"Cl'R1ICflRq{IClctCfl~ ~ fcficrr m ClldlCl{Olid ~

CfT1R~~ "fft{ 1f)(Y)cfiTCf{tf'SlJlT-=(ff ~ ~ ;m:rn, ~ qrtti 'SC"l1Cfl{Oi

({4SlCflllillifl <fuffiT ~~. 31T~<:fCfi"ff~m\ ~ -qcrffi ~"ff.



3f~ (Semiconductor) ~

Chlul,;qI~ ~ ~ACfS:;11 CRTfcrcp Cf5aWrRr f1hXCfmrc=r. (~9)
~ 3lUl ~ .:w16fOO Cf5~TTw.nR 6l'~ 6li~, .g ~ ~ ~
lSllg,«T2l1Cf5affitc;)~ACfS:;11i-U11 ~ (~ ~ ~i~Cl,«) ~

31fffi. Rir~CflI1 ~:rr 31UBRr wrm ~r Cf5efclTm 3fTO ~ACfS:;IM(i

~ 3fffi, qur c<-TICf3R1ffi(1 qm) 'qR ~'Fff. <:IT ~ Rifc:5CflI1T2l1 ~

~Rr covalent (~i6~ig\Jl))6l'~ f.'r1fuT -gm1. <:IT 6l'm ~ ~

lSllg,«T2l1Cf5aWr~ 'qR-'qR ~ACfS:;IM(i ~niqDr c:~ ~ ~ ~
~.(~~)
Rifc:5cnhtll ~ ~ 'fCfi 3f~ LRTef~. 3icfcfffiCIJ l-~ 3ffiT q'GTef

~ 'n' 3f~



~ ~ ~ gClf6CfJIW1Iuli1~. 11T?fffi11Rf ctWlI'iIC'51 ~

C1JTIf'"Wl101lct ~ Cl6'i'" ~ ~TCPCf.WWfT, R1~CfJh6111 fYif2CfJlctC'51

~ R1~CfJI'i 3lU1 ~ ~ \iJ11ft iill~x~1 cnaRr qrq ~MCf~I'i ~

YilfYix'{Nilx~1 3lU1 ~, ffi' <:ITf5cmufT R1~CfJhil iI"R q YilfYix'<i'=cl

iI"R 3Rt 3ffO ~R ~ ~ Covalent 6fcq C'f(:fR men, 3ITfUr

q)ff"hx'{ilOj~ ~ffi ~ ~R fCllfe:cnRl 1jm ~'(..,. (Free

electron) ~ ClIClxl~C'51~. 5RIT: <:IT~ ~M~I'i~1 3if«l~lj&>

fYi kWtf1 Fc1fjct Cl16CfJctI ~. 3l~TT~ iI"R ~ 3i '{i(J;('\QI R1~CfJ l'i~ I

fYiPcCfJlct qrq~ ~ YilfYixflfllx~ 3lU1~iiI'iClM('\Q1 3nfCl16CfJi'iI

?gUT ~ 3l'Cf~ (n type semiconductor) ••••60Ictlct. cnRUT <IT

3lccfCJI6CfJI'tft ~ ('lfRf ~cq ~j'{iM('\Q1 ~ ~MCf~lrti~1 - ~

?gUTCfJoli~1 - ~~~ (~~)

R1(i)lt>I'i'tft Fc1fjctCll6CfJctl ClldClo~lill 3lTU'RS1t ~ J:flTf ;mg. ill ~,
Ri~o:f)l'i~1 fYif2CfJlct ~ c=fFr ~ iillxl;jxm~ 31Ul~. <IT

~..rcfffi R1~CfJI'i q ~ 3TUj;1~ Covalent ~m ~ ~MCf~h4)

CfJlOjct'.ctl~. 6fffiT~~W1IClI~I~ \JfIJLqmft<:IT~CfJlOjctxctiill

(holes) ~ fYif2CfJlct frr:rfur mm. 3l~TT l'lCfJlx~1 3l'CfClI6CfJi'iI cq..,-

.~ (p-type) 3l'1:fclmcn ••••60Ictlct. (~ ~)

Ri ~CtJI'i~ I ~ fYif2CfJlct \JR ~ '11J1T?gUT ~ 3lTfUr ~

~ '11J1Tcq..,-WPRiIT ~, ffi' <:IT

~~~3ffi""601(jlct.
\r<IT fucmufT ?gUT q cq..,- '11J1T~

<fflm, ('lIT WtzrlCR ~ ~MCf~I'i
?fiUf 'l1f1TTCl)~"" cq..,- 'l1f1TTCl)~, (R

~ CfJlOjctxctlcq..,-~1'''CfJ~?gUT

~ ~ ~. ~ ff)lOjl~~\i1Cl05 cq..,- 'lWTRl ~ m q

?gUT 'lWTRl ~ 3i1~'ii~1 ~ <'mR~. <:IT~ ~ ~MCf~IO:X:i

q CfJlOjdxcti~1 '{-nlOjl~t:j13i'1C'5i\So~l'<"l~cq ~ 3ffi ~ ~ ~eR
. frr1for '6Tcf. (~ LJ)



fcrwr Slollc.1"ii1AA~ ~~ ~.
crl&Ch~~(f"{, ~it~ ~

~4SlChI~1 ~'i:l311%, 31W Chlol("!OlIQ"1

~, m:cftChIOI("!OlI~~~

'1"JllIClOlllfila~-Btt fcrwr ~ c:rr%fT

h~. -qur CXlClt)I{I(l ~ <n
SlOIlc.1I'i:l1~ ql(qRCh fcrwr f.lfihftqPdT
fct1d"I(lt! ~ ~ <n SlOIIc.1l'OllI

Cllq{lCl{lfl!fuJ~:~ ~-Btt
~el Slolli.11i1 oljClt)14 ~ ~Cfi

~~.
31f~Cfi~ ~htR:iCf"{ 'q ~Uf1~

cf; ~Cf<J,~C:~, q 'S"ill 0'5 ~. "3'lCfi"{UT

cill'51l{l(l ficffilql""lli'lIQ~ qtq'SOlll~lllll

fct1qdl'll ~'i:l 311%<r.

~q,~o -=ar1 C:~IChlql~"i 3"i(l{I05I(l

m6~ '511011-lll "3"q1J~11~~311fUT

~~~ 3'l'51fW(l ~ ~ lflWfl

~ ~ ~. <n ~ fci:;1:ro ~
~ ~ li1ur emIT. CfilfT~ ;mtUr

~~~ 3lCf;- ~t..

~~T \

\ \
m;{~~fcrwr
Rf1:fill mel ~1
31fuftm meR ~w.
fcrwrmfuf ~~,
;mtUr~~~

tt ~16~~ c{t~

~~6fct.
e. ~"{ ~el tR:lm
~ ~ ~lJntt cn~
D.C. (~) 31Wt,
(f"{~trcf ;;SqCh{Oli'll~~m
A.C. (SkllIClRf) ~1ffif. ~c3
D.C.~ A.C. 11<cl~"Yi(f"{ Cfi~

~~fRCfi <i;rcrr1 ~m~'hfu~el

~01lc.11(li.11~ ~ tR:Ch 311%.

-Btt fcrwr q21q Ill.q"1U-~ ~
q °III fil J) 31T'1UTfCf) R:cfi) fB fi.1ChT'1i1

~~~, "dft~a:rtcfAA'i:l
~ 31~ ~~ ~ c:rr%fT

~(f1(f. 31fuq;~ (f"{ fufu1! >TCfi~

c0W;Ch ~ -Btt fcrwr tTc':aHCl0lll (l

-BW~<m ~ 311%.~ CfilfT

~ ~ ~ c8<t8;l11ill ~

fu~eltR: ~"'l"qUm~161 311~tt

\ijTf~ SF'.i)lI:lII05iq~ -BW~ ~

31T~ . -Tcn"cif"S,"'l"1~el"{ CfilU1(lfm

lJ,-;rf.fmU1~ ~'~fhit-crNanm ~1

fu~"lf1qtt~ ~~1'i:l"'l"1~1 ~qffuCh

31~~~P;"lf 311fU1 ~qff'i:lCfi >ff~

fil 051ctl 3TI%, m Cfi1"{U1~ ~



c;1tlCt1 IC6 -;:r~ Cfi1llCfi{u'QI""n8Jl1cIT

"'Q1 ~ ~ ~ Il'!il i!!05 -Btt fuwr 51U II ctY;f)
~~ ~ 451UlicH~ ~ 311%.

~~fcf;cn~ E.ql~HI'O'Q1

f3cnrrft ~ qR4Si1lql~ ~ ~

~ mfUr ~~ ~ mfUr
f~ qld~~lq{ mmcn q~(fj'"l~
c:>. "'(:;;(:~ ~ ~
jq 'gd '"li4 \II Cfi{l'Q"<:(I~$~I(Y'Q~I-'8flll '816 I

~~~q 451'81!!!!1~ ~

mrRr. 3WT R;Cfl1Uftf~ ~

g{qU?lI*i161 -Btt ~ ~ ~
'"h1'Q8I-tOledt. ~: ~lillv'Ql ~

~-~",it~~

'm'Tim m ~qU'QI~'Q1

~ (communication
sy s tem) CflT-UT"f"lfrtt

'lfd?2RftCf 'q1~ -a Cf1lT
-3"llq~'QCfi-mffl. -Btt ~
>rUflmCf ~~ ~FT

~"lfr~ ~"@~~ q

3{if(11=cft~ ~ em
-;:rlm, m 111"2 3lli11

.•..• "~ ~..........4-3q;qIJII~~ ~~~I-ql o~(1.

"lfTG CflITUTT"'81dTq1Cf~ ~'CRl

~U'QI'O'QIfcrfuq ~ (mTt, '8!!5\I\lIi1

~'lll ~T~ "fu~ , ful1RCfool~l

qlq'l~qtt"l1" f~"iCfl "fu~,

-3"l1l1J" s"ill 't:ll funuT) 'Q1'8161~ "'81"{

~ S1UII~I:q1Cfffi ~ 'ifT"d1.~

~Cf >rUfrI1'T'q1 31f~i mo=~:n
S1~IUllq{ ~ i11l18i11 ~ ~

{f("'QIq {-tOl~ ~. "fucrnr B1"{

'"hi1CfiIaR ~ -Rflfill ~ ~
~ ~ ~. 31TfUru1t m ~
~ ~ :q1i1q8~.

11f;f"$:~ 31m~mur

~ ~ ~ dqU'QI=cft~ m
-;:rf~d1 Cfl111Cfl"{CfwruT 3WlCf

311q~"lfCfl 31~. "f"lfP1c3 >rUfl~

qlq{8(Y'Q1~~~m

~.~.~~~~
'"l'88 (Y'QI 31TfUrfch~dl~"Cfilft31m ~

iHqU'Qld ~ ~ ~ -;:r~



tfR ~ >lOllctT'tXll JWT 3q41lliC'H

~~q:S0~1~.
"' " ~ .....-rm--A:t1(j1'tXl1Cfillik'il 'tI1\ >Iv 111:,'1 I 'I6fCl l:q I

~m\"Wi~. ~: 'qlUft jq

~ :qGC(04IBldl CR tt >rJTTffi ~

~ 311%.itm~rnrcmr ~ ql 041"'l1

~~. 3r61Clffi1'tXl1~, ~
<.fRTCflTOOT(f~ ~ 4>1Cfil:tIg) ~
>l111Umf~ ~. <IT3q'41lli'lUt
c$r ~ dC(041:q1<;1m ito ~.

~ ~4>1CfiI:t1~~~~
ful%f1tt"i 'qlUft ~ iGtcn: ~~
C;TCf4ill't:~ mcep "3CfCll 7)-a. ~~
qI041-cf, ~ ~~ ~{i\c(ICfiqoll:q1

CWR~itmo ~ em 11TUft~
~. <ITftrcn<i fq~:qRid ~~,

6f{dlJ6Idh:i ~~, ~~

~.AA'q~~ 3(C(04IBldl ~
fclwr >lOlh,fj:q1 CWR ~~.

~ ~ 'J/lC("i:t1(C1"ld31r1UT
'Clhr <:IT~CfTIf1B ~~T.fT -m~T

)fllTUTTCll:CfT1:["{Cf)"{(fT. ~Tfll (f~"if

'Illll B 0 m 'lWli~ fcfq:jTBTCf flIT
fuCf)~ ~:ql ~~ m ~
~ <RCfi ~. tfR fclwr >1011(C1T~
~~'q~~~Cf

'I(lIlB0~1 fuCfiB"i:tAc.1~::rflftur

~ fu;gctlCfi(OI $l%~i1I~mer 311%.

fuCfimd ~ ~'II{(fTC« tfR ~

~ "flIT ~'IRdld1c.1 AA'q ~
c.1III0IIt) ~ -Rr~ -Rr2l"if f.fllfUT

~, 31fIT"Q,"Cfi";{CIT>rcnQ ~ 311%.

~~ lhc.1Cfii'tXllfq~%nc.1 Cli10,

f~, ~~, ~. "ilfur4ttuf 3\ql~~
CilI'J'lRlditd; ~ _.

tfR dl,jiql~ "3lSUfd1~ c$r <IT

GH fq~qlctlc.1 ~ fllooC(041~ ~

mn~ fuCfimd ~ 311%, 31TfUr
~ 041 C(61['{Cfi q Id 001C(un 'tT "ri~
~ "3\(f ~(f. Bld\41~ ~
31BB~<:IT -B":tTT'tRW ~h f~(f

)fUTTc.11~ f.rflf m"ifT 3lTfUT "RiT

:q Ic.1C(041:q I ~ Cfilft Cfilft mer 311%.

C"Q1:qCil()Cil(<IT>l01I~ ;fct;fct 3Q'41llen

~~,~31T~mo
3iB 0 ~ I C(IQ(I"'ll 04TIft ~ 311%."l:fUT
"diltt tfR &;,ji'tXl1en C!iltt ~ _,

% "iICfiI(dl ~~. ~ tfR ~
~ ~ ~~ Bcf B'Ifl1iC«

~~, ~ ~ 31Rt:tI'4I:ffi)~
itc1. ll(;f ~ ~~ BQcr41C« ~

~ld0cr41 ~l1fuT~ dl'J'lftlldi-c4I

~ tfR ~ ~ m 3ffiUffi,

<rr(fmr~.

~:rnilG~I;ft~,~~~
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