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Roza M^z3eF^ UD(!)sozi uaraPn d$ ^e dry ri=F=oAMd. o:z udf^ega

dnPrin, e^^dne^ , esri^ii zori^adP^o araPririe^ ^t^^ ria=od z3e3Ci.; esrzrj

t3P3? ^o^ d zjtD$i^ ^ '̂ eJJ$N2) t^J. tuzj dnemout t^tjON deb Qaotit4

erve^z^r^rae?NPa zip. z5i dizerirje ^M4t3edz"i and risk a rt dDah *D M= z3$8ai M,. ^P2 aib

^£e1c^c^Jd eN^^23P J. 89L3P oPu U:b zm%t esDzb e5 )t7IC 3 .sjez$d Z^ d ^fJP8 =Ot,

e uD;Ju0Ot3 8PM£cA zJ, zzb 3;.raetjdu atm . t9ZO 3 JgJE z3$; ^Ca, tnc^eP aft v ESA N^J03J

e35Oztit -k8'i23P3J. fJ(!D uZd od ^^JJ^S30^^JaT^fJP^^23P J . ^ f^P P ;ud7IW tj3ctndr]

e7TJZ^23P J, m£e N^ e^`Pc Qu^O^a^^1 f^^e5° 2a3$ r'11^^e^a^^ e d e1^^+c^ gP^ ^gTJ^z

.? ^` a
^rrvfj 83N6 j^^t^ WPr 1 .1l°^rj °LTe^11CJ . f^^°4^ ^e^,JeC ,`^JrIX `L3$^^lJ^ "CV,^^^' Nf 1 e.3J L7.J c^^t ^II^

&P' Pori CCZ^JJ P=e d, zsza 2^edzJL3, Z-nsz, -ZJ6dc+̂ C3 ^zg diDeilĉ ,,^^r3 zDzb

tnotdo:b6==A tomd tmb ^ t^^ d zv^iflN ra^esart^ z3.

es ^li^tZ 3c^P )e^Ju^O^JPfJ . ^TiP^-t5d^ ^c^Z3 o3S)Z;2r1 Z38 tic t3dz N OP^e^N2JiJt^ . ^'i^Z303TJeTJ^d

42C,Zc)Od ^ zbad$ 33iQ lwv, auto f37DJ 5cjoZ$ j ^J fJ 2JPJ PMC dewt & ,Ot3J zp?ld

i ^Pc^r^ ^ LjJ f^ ZJPM, ^e^c^OL^ eNNdJri tgdita a^nd t m$t$ 3 8AOL3ZJu, Z^d0 Z3PCJ=Ot3

r3P3? Sup) i^nez^c Od z6Z6 &'Mcgwu, `Qct S^ - tTJAo3^a 'dt3 O3Se m7j

23e37c ZJdjz tO2^LZ2J3bZ e^e''e e ^u7j^J, fNZ31^SPrj ^oNdLj^c^ uede'T i VWD, ;'bur ae ), c^CW6

e e ^Zt O3J Je t =o:bt 6 Z3euDdda eN0m7lzj tD. e^c^rj^^Ja fJt^P3e 23$ T^IJ^c^a^9 2"ec^a^

en»^z3P^ri^ jr3J . es o3, e3dz@6 z3edd e)oPaoP ^e^ ese F t td'P r3 es ,off

^ ^ ^zodJ . e^e7 t3r^etl ot3 o3^ jt3e N o^^i ^^e^t3 23$ t3raao ^^ en d U;5cdl

3LZd= C)Ptt :i ted ^Q^ zted "fie j a?rie^-o^^o3^^dt3 O3S ZZ71 z3PWzid .r^ sett t

^^PO3J uc8*o dmt tmat ncm eo" Oct zjz3h =.

"^ ^23e^d bra ^ ^^ tut'Esoda um t3 noh ^)A o Zjt c umzo:bZioLz

c^TJ^^dJa c " ^zOt3J q^zd ^J 3013PPJdJ MJLpt Utc3^P e^Z F0 &)JZEi76ep Pe3^ & 71 o3FhZ dJ:

" ^O31JOt3J e3N 03U ^o^a E Momf1PJQ 2.,O= tPJtcZ, itz tOtCC^o .9i &)dh me $da3e3'J. Mg Zi3J03 J

t^e^ddo^3; ar^yPfirie V oZS^a. esr^a a^ ^raodao^ 'ZO L'o =w oz5t a.r^PtlrivtD mt)".

C`S^ WJ M + ^^ ^^dVN V'^ C^C 11d]Gl t3^^ , ^N , ZT^)n c.,).)^7.1 e^t^C^ NOcw^JCW ^°U r1 Fi.^VNRJdO WJ

^VZ3Zzi araeri d =0; P= d^^MZ3edl daen z zfPr3 rt^z^^^^23e C O23JLj^]^ 8,po^Pn

xmz citq, a d da=d QodD eZvddj% Z3$ =d. ecz; ^ E'e3^zDddJJ, zzc"^) = ^e

QeVFMZdDdZ)Od eS C)9O3XD e3wqt nc o F ^)tFz.N emsriOM4 eN"p7s23PEJ.

"d,rzeri"^)M rj c'3.2 Oo d=Zoogu, tai erlnoL3 z^mog,&Ge tad]mri PL^ t9djz rY,

z5z^4 gAodd7WA void Oct ez wod djzz ho3, d̂Owr1 e =

zve d^ ^ ^Zdct rtbTW)doN &20nc^mit. UV%'Odd mO9JP3o3J uDdzezita =3A) e dd

23$ c^SJ c^t3J c'jJ^uJ^ t3l^Pf103Je^Jd '^e^S^Z^e ^7c^c flb c^jz SJ. alJrno 23$ ^3e Z e e Tj c^^^^ aPYN

^'eC^L$O^u, e3uc^ e^^^fiF3f d$O^c d EaN^e^a^^i3 Tj ^ ..f^ v^e^c3•

c^c^^ zve c^c^^J^ JO^J 02 rk^L303f^0 &°T 3iee t3: "J^03 0 mzh 3 JneTb8t,

z ,BoiQo= 7 ^zct a%I crt Sd tDab .boa t o= zAc dfJPrt8d". ";^oxjzde o&'= mco tju^dJ"
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z3$73re^^ ^Jj zJ$d23P "zue^ es^id zue^P3 ^eF"o

&:.''.r e N 3104. ic,k)tit Mt u7 ,J Mno3.r0= Zoe73 t'ML3: "mZj 23d02`'eZ71,jO=

u^^03J23e3fJ, udd c e3a e '1S otzzcz Ott WtAc2 czb". eSA d.re7i ^ 23$j =D ddr d el)CdDo^
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2ar3o=zi j7ie3o W-Dd z sNd: "u^^ Z16^2C,D i a JACJD ^iZ4?7' rvoz^z^zi d ^^

oej*4dj . 2 7tf^^ 23^LjJdc^a 23Pc^iF^ c LjJ, 23Pm^F t^^^3Jd r^u7^rZ^rJe ZJJ a Zt8thFt

TUv F^ loit4 tad =t jtt".

%t 7,o d ^ 8 mEzTI%7Ji)d23P3Jtjd, e3 5 d.reWiei a^P7iF N^a e^7i^P^ esN ji

i&rzcn&r,)Oe3nb ezo&) 3dt,7Z ^)PLtct en;8dd66. ej2^ 3zJ to z(; rE u;j^ 2JOt -2SJOt^=b n^mdd.r ude

^i e. 03^^5^, e^z3P C9.^,1 0.^^ t3luetl OJ.TJT )CZFt oizhdd o3.= bP303J

udL 8P3 t3rP^03Jc^Ja 3fmP^ fJ 23P J. d 237 ziaZ &o6otP $ WSJ. c7Dv3P

_^e ^5McL.re efU &*t: 'tmtd 2)73 ejNtizmidd d.reho i eid6tob'O

Mere Jmd 43d,3 t3e ozJ doh e34)ZSo3^P a .n tPZc) tFs e^

E1 6 -72$61,19 2.,o2 c3c 68z e itd6z p de .^i 'dizvl finch lou ZJNJ hm 7j z^6d6 t^2n7

^^3vL^er^d, drPt\ot 2JV d.rPljt 2JV$pz^ O^23d eiVJ73lZjs C9"PPM. uzid ^Zdc&r

,^ tlZri 6t^^ e^rid,5 e zd d.rehA 3dEj Seca d.rerid =t4 ^f37=off ^ o^ ^23e

Qao test.

23eim. 7r^i3ai ^ d zLee ud H dxznr z ddod m-dm

tNdt3 i ^ a 3 1111.4 dn 3 i irP t 7 . 2JO ^ rPr z

71nottF t5d* i.rectm^t. t^dd ej zidez 0.rot)td 2^. .-c u tit, zz3' e0o2a 7rd
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c7J^ je^dJ u;PL-6^oSD 7tf`c 5 etj%' zodD MOO M- d &.'Z^ipzbdeo^cSJzt3r 6

=neTmczd ejd L^J c^Jd e^TJZ^`e^Lj80d tnd;ad2 eV zo= 8uo f^nta^ e tet c^end. zt, EEtet

^JP^2'i u^n^ e^ v^ `^$PJ Ott 2 O^L3^J e L^Je d^OZ3 w^ t3 7' a^O^l^c3 a0^$J ^u'^ ^v
^ d ^s zS V d S s

efQc^aL3P^'^t^.

= e^t3P a7'e3 NO 4 Std 6 L^7jPdOLj V^ ,, ttdJ Z dO.uc^ UO U O33F c^e7F&>^J^dJ^ ^rs0

tDU d ; c=Ottd zdt^, UDo3JFd8d^f aoozd 35r otz z3. ;51 ut 2b^F ^^^ edtje P9I TI
e:`1^pg3eZ, `h 23P3ze t 2$$ jccL,,, c'.:dO d,whr1'tt e967 qe z= Oyu e e ^J e^. Pq= u0.tit3d

n8zz t''L ei 23P °!1 ^ c ^ c^ i^ue2Z3. ^c^P03) e^7j^ old ^^ b^^03))c^O^u e C9

5ZO3'Fc)Z FZnN. P9T3 PJJe^23Jd ^ Z OQdJc^ drP^7j Z^$ P lJV^ Jae Z;P 7j ^Ja Cfll^?^N`c jLjJ 2 c J

=J6. gs MdoP9^t,,d, end t2ddwmt tj= Ne3oot= 'zuP7ja eruChF

Ned edte9 tit jie i mad ^ mpamilN' SZ=DZ6 esdrP7 No) n V-7 do= Etciot.t dl

Ut1.rP7 ^cjLj NOL3Z Ft$P9 Pc^1 d do'rd^^dJc jL3J N 03re2^d tit3.
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worst 8tm e 7td^3NC^. dpi Vert i t4 2Jte^ dsodP3e neE3 t_, OEtd
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zste^ draz^ d^ d^dd^F^fric^^a ^F^d. Nda°e^oN

38Gti;3 ri e3 end ra^^^ eru^ d rie d ^o e^dq.

1655dc. Fla rj^d d^cl uuZ_q$ kSa^3 e^ ^ tod3zasdo

a^3c^^^^C^t3e ^c^ 7^c^'Lj etl)orC)^JTid c^N`7ce^c^a ^c^Jc^^F^cit

=oric _qWd tbe6N idridr ct =SD zed rae&rte id

add rid,^^,d. tl dradd eNrt 3N^ Z! CZT O lZ^dWOEbCSO di

G,^ar3 ^rieua efd atWSmd.
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ZSM7TM= MZ:J (1624 t iSMip)

^rado^ obit oi)a ftl=& ^zo== Q3WD7^. eis

^ai^b^,d dradd^Fd rt^dJ zap etuda^tl. ^eN

^e^z3, ^z dzv ce^z3e oaadd^ d^rte^ta

e^o^ d a ^o era ct. w rie^r^ ^ jd^^o^ dJ

z,o= mzd Edzir'at mi) nmSd. (egod =Zl

N ie3er^ J O^FN ^z3ra z^t1 ^ ^^ aozJd d

NN^N^^^ra^z3e^ ). r3e,e7o3.rae d.rade^z^eT3 e^^^S^^

dtadd6FWZS 4 =h Aid. U8 60d end Sri UZNe^. Z OdN

cam' ee3^ c-tJ cF'1). ^^^, Nc^.7.^iF^J '̂1eM, eye) e^zjJ v^i't^rt^;11

Qe^TtS9d. ^rrdd e^^ Nd ^o^^ ^c3.r^^OdD zNri

ddz7^3 ? &^er3 r3^Je7O3rae dJ7 °MJ; eJc3e^vaJ

e^e3..raez3^,dd^.

tug zzdrie4 Nord 1610d zsNde aorlcNo

r^e7^o3raeN d^ rt^d^r^^d^ ^rad^ r^^d Named ^e>J^

a^ra;^ zt art tod J. g sN ni ee 7^dj QNd d

W). gs E5 yW A d3oz3 A6603J7e

erwe 13jrM ^Zoz3e ztzuz)=. z o MA tat qa^ dad

Me)z oziN e 5ZdaOd ZtnCOFa- ozii^ eJUZd Voi z3, No

63rbz d. .zof.)3ditd e S ridJ^)A)d. uS 6c O QSd

^^3eti^'odd ^^ r^^d e^23ez ^z3mz d

tjZ OZbFi, ^-SJee.3 ttO z drjf?d, &CA . ey e3C);tVi it

&CA d Z=FN MA coat d w pa¢p MA nz^d
Uc+MZ,= mz ;!5D one zc` e ê `Ne 7CJil u'Z3^J c)Oau .

=dd6F d ^ ^z Nod o;a drae^N 3er wda .
^ 56Ne^ o',rae^NN t tz,Mod dra =F d

Mod d ^o e^,d, e^dde^ rtdne d ozneJ d

ri^da3Nd. ^raee3o ^ 'eaoZ5 raecm-Nv

e^dOe^de? vO c ^c d oZV d.tadd2lFM06 t2 t1

z:b9 adrlOe dL:J^pc^j. ?7Z3J z)da d»dri z^derail

1fc^d^lTSifc^Jd z)6^^CTe'S^J^. add

aaNo ?NP J^dnNdo CL-zq dad t^Za7W

^)=FMQ7J& RTJ6u ZOrUDeSf X237 35;4FPJ°
f

=S) ;a5JZC jB

d2ee7=dt 400^z d.radd6FMrt0a

FICCOIAZ^ zZra=9rd

zoo=bNddz. uzjrW6 US d2cd a ^^^ez^ ^e dt

NWz=td^ dear prin. zsa dJ z# hod Ad a 3daii'^

^^^, ^e^^ d3aa^^ d^Fe^ e^^^dNderM ^e$N N.razsada ^.ra^

N NZJ3 ttSr^ GU^7. z3.raer ^II ^ ¢a 9J Q^ i Nd(w.

e^ ^nor3 r^e^ O X end ^oz^ raee^,, e^
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e36 21ac^O ovc^ 5t7l%tta ^^zJ^JL3PM e^ dO^J,

7360o3JaP aiU MO ti=6Ftson F^Aeat. 400

F71 F^o;^d Z2uJ,pTi J c?.ra S,d-JTi^ Z^.GddtF^TiOM4

Z 2dt c^ ^^i ^ ^^lief JPe5 c )%)M d. & o3.fae

iZnd Ft7ie J ^^ e ^oz3e^tTie d c ^Tj c^J^

c^c^3r ^e^^^J3 ^^ ^ d ir1 tea . 2 ra-

a.ra;^ Z3nC 3T1.t f^L3 ^ucSJ^lc^. Ut7UD36 a 2.O=

ZJMCfZ ^, ^)Mdz 1 6 eZod enz8Qh .rac. vD

2 o ^ ^t^ ^ zJ J f^^id c^c^JT3 e^^eoQo^ ^^

'^7^J L3J. L3ra^Lj2t^ 2^^tT 75'aC)&^ c ^dz3e

zira^zi2^^ ^f ^Jd 2vodJ zJTio o e^e^ ^a^dzJ^JriJ. f^z^d ^^^

^d^ ^i^^z Tray z3razJ^tio^ee^^^i ^cai^Ti
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2dt cES S ei2 3z^zf. e3odd 2702) e t h ne eF'U. SZ5. ^-,'uzt;

3^, t 1897 be)O3J$F7U z3 MUo ai6 . UtZ

zt= tD;^Ol 2,ot^ P^3O' u td tra,f 18ZJ' 3O

flUri^^T.vti.J. J^ira^Zj ^fa^Z^2t^ Tie ao3Je OiJ$eF^
a

tAdd2tF^ ^^^zJ JJZiJ. i .r z3.raza Ci.raddZ$Ft MZi6 e?

gsri^e) Tic^Ja 2a^eT^7t)3z3.^a^ ^e^flrizaJziJ,

;Vtwi ^ ^r^or^ ^iradr3^^

z3ra r3ra $c^^^TiS^c^Ja ^oe^zJ^JZ3J.

c ^^ ^Tief 2poz3 z3ra ^a^71tNtDdD

UD66Z^nC ). Fo3. DdO ^eD esri o ^e^ ^o2a^z^J

p3Jef c6o:b2.oct d.radd z3^mzhzt.uOm7c Am

22e^J^1tjJ^ ,oe5 =P@F t P3 'Z^Cb3 . IQ6 2 'r

cze38 e5ecf 1.5 cZeUo' ai.r.D=tFt W)d. rt fN8*

a3 c dpi Ft

c)=FFZZ:TD0.7J& 2TJ8P 7SJ Lj T1c7 c J^uJ^ frU$^c^ flUc^^ ^£e^TjS^

23 ^ ^ nbda j. 1917 deb =dd6F^d ^ Fpa i5zo:JF

Z.vho7J2b. tvos^ 30-t4F710td1 UZ.3J nU t3.raC9

^^d2a^J -Aoaid ezjẑ 5zo zfroo^.

2)^^36 TSJ Lj L3.l ddtFtLnM 27o2)eESM i^faPtt

tndtZ5Ftt

a^JJJP^ ^T^raP e^P t ZjJ xzu8mc rl Le$t23mt dot). 2)L3OT'1
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,jt),d4 23Ooiv do i Phi p. 19804 grid ^Mz m

e= 3Fi:3° aZOM:^ `QCM4 ^23^u1tl^C^T . tZc4P P3v

i;m3$P=2rl onewiZj ta")cd

=O itz "d cimm dae t odJ BoctoinTr

wcbt, o;9 eZ 3MdzJP5' eJOczJ. 2°J,2i2 .fdeZJO:bM4 SvoZJT3.Md.7• =

P o-m-e oic^. Oda Cgs T^CJ^ c)Ca, s^J-ev e PB.^^ZJPM

Q E^dxtam rjP3e -wzc^.^, vPo Jocs.

199146 6&P it &aadG= Utiat FS A,aM11,.j li
&3FE;36 Mdl 3JcSJt103DP Z)is 'a$li^u3. C97l TjTjil ,, iMd

3^.MA, &L@C)O3J =Jae.)t 40 a^J Qe r m tand iA ^Zdd

UZOA1 caPM ^c^JZ ^t i ^a c^,^1^Pe^al^e0^ N$̂L^OO 3P

CJP3 T^S c^ ^P^ ^P^S^JtI 23S30.7J^v0i C9i pbOLjP3P cO^c^

^dt e'^FTiS^ ^P) 2^J^c^JO^P) 'aO7e N8 PNa' ^u ^fl^0^f^

^etd ZmP tgocgiz 7' ^z0m^5 u-3et td m16

tdoi W=tTisti

dJ adTT c^ e'^Jc3G13fJ T3 PU O P^ ` PM

Z^Pc^dc3QjJC; CJa^^^v^P3Q^J ^c Inc ^'^JJ^P) ^fFT^
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TWAmddt 92o .t

TIz du

A2CbTt dNritaZ d ^fOc'ac°J1t^13 O^i rn f^P70ti a3^d c3P^i^^

zioct zt;f ZijnzD NPdJ .

^^c^U7^C^ f3^023Jc^^

Nc JJL Z3C^ Gl3J7c^ T^'Pc^O^3 ETJODTt.a AA d Neu 43et. (t j

;pmt 2b Z5ei^ ^o z3. e^z^Sd ^ oa 23PaJdT^o3^t^d^

c ^O7c dJ c^c^iFT^4^a^df f^P3P ^Si^P3P ^Bc^O^v`dOMC)

&raadN5 d. PJIJJPEta ZSZFrIO i^oud t9TdJ 96umJtlo3.fJ

233' uDd^rivvt AL

cmca cz.dept, -jc d.

ege 2ao2^ 2,^Tirie^ 2^neo3J JPP3 zuDr jz egdM6

tm 71 et mz8 taPrbZj= ti zt eitlr3. e ooizt

Uoi gridd^2^tJ^ ris^e^ ^ar^P^o^Tis^ ^Pd^f^fidrJ

o Zia Sri e^ ^ao2^ ^ Ttcr3 &oO^ot^eua fie?

640=ht). 1930d6 2J9 2'Pc^^ 2^raPN

MzF F P)OM8 cZbe.&'a ;twad. us Di^ c^ifJPco^vc'^STj C7

2^zi^oa ^ad2 o3^PZv^o3,^ ^o^Fri^Ttrar^e^

^^^ 03J^udTj tsdo2^^Tdj. ^oTda e^d^ 23e^Oad^

dTW71V7i P6;, da c tPDe 3'U,',i. iZ cZ_J Q3OTW0$6

^dU3 ca^FTi^ c^^dJ z3^3 c^JJc^^ e^Z^v^ TtfJ2d

Mc Aeitc. e tot moo o3JvVIQT3 'LtizF ZOUFP3VPT3c7F'

`^CMa"3 'i^,Fjc^ NPi orb' ^^^a.c^a^Zie^ NdS^c^e ti

tPOa e ota ^Ttd ^ dNTtJJZ^d^^c^J^ 803Uc Z3J.

1994d6 ri(v o i rj h -z.;ut

Z ri cJO Z $c^JP ^ocb ^ ^ Z F)c Lj 03Jc^Ja

tD=)

t5cSd c^Oztj ^c S^uJ^.. c^c N^^c303J c5r'3P ^PDo e3f^e 23Paf^OLiJ

a r o ^^ zuP^Tt ^ z^oT ^^ th ^z^o^^ta^

^`
c^c^ ^'u^ Gi7^z$e^. ^^ drei :o'^b33 eJP7

PCtia^Oa 3 O 71e9P). eat ^^^ z3Pa

zuP^rie arae^ ^^ d i^^P ^Pija dP^r^ N^ .

25CZCZZE^p `di3P gd-,md ^aoa2o2v2b to3r^Prirtc

tT s 23^ P^Tie ^^aisrt^ tsr^a e^zid ^ 2^ri

N L=L t) di $dJ2NPe^Tj ^ z^i^ 2JOQ^,

,aou=d ^ d P3 p d ^ze)r. tic nDPTtjPM. ^o Pqi^T3
trrMt z23e7,pTi ;51 O3ncrlt a^ 6 ,̂e^6Tt

2?^F03JC? ^vfe)L^tj^TjP3P^ ^ Ntl O^^c°1T^ ^4

,t',o3t)63 2
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i2^^faiE^ end doz2zd soda) toast I

,6ode 3trand j. ud,etd 'moo .ruin, 33Nei^ ?-Oct

told.) , e^ c^J e3koo d 'LtFl i^D 0L UDct2Fde6 '
i^b

Tb02b U0.8iM,c FUCd6 =&)STieth NTbc;S. ej a Do=d eon

;^ tnmd a ^Zdzs)d z.)d= adz dNr3raZ^dd^3ae

eJdZ^e) c^ FBN.^J.

U0WUF- zi Xiâbea O -OLIp rlaoto= aaariddd a^Nzb

ae0 Z)raci codrivatt ^ew^r^ cafe (N 11 e^rid^)

^ de7 eaJ23/23^c^Ur^Sic^a P.Je ^d 3 3Oc^c^r^4?r3 aJOZ

ervz^ ^aoz^d^ ^ ^^03^^ ^vzJF P^orf CP

M^vd, ttd drie 4 Z3e3A, mazddmsod A, d a 8oe8

glint zd o jde ai^^^ ray ^ de^rie^ of ^asvF^rie^

c^Pt^J^a^. fired z34d ^^^dZJdez^ ^ed^tt

N ULjde3e e^e^O3Jc^Jdz3e^N (^F7C ddo^Z)dr^^

ejdd &er3 e^e3 deed oi^^arie^r z e^ Pd net

ZJdDve^. c^.JJo°l^^ ejPd ^^Odd NZ ^vJT3 tee'

eta v e^e3e^ e^rie3e ^z^, z3^de)rM ^3e3%d^ d.

^rvv e^^^e z3e3^d^d. e^^ a^jv^ ^vtt ^d^

Z3e3^e^ Redd ^3e e^ ^^ eNOvrdrv

rt23e-). ( d^ziJe Ode' 'Bed dU e3dM6 aae3N=

3.raedd.r^ U;)D $^ e9C9 zbmz^rift r3Jml8;^ZJ = Zoe,)

ey ed r4ta3dO )$? 412Z)O:b atzb=irie z7b8ami^ t

adz dvZ^ra -4dde^. ftdd &a=d mxJ• :^daseit.

egodd d^ rraei e^PDose r Nozsexa8d.) t ^^^sod

;^ tjdo t dD mMob d z3e Nez^ ^rvedd uth z3ed &3ed

zve.rieiita e 6.%F .X,iZJatCt. t94 grid z!tZt*,raetd N.rat

^dJ^raPe^d a s^^a z^. &odu et 2v-3 d7'' 11619'

'ZozJ e 3d ue3riet ZJOdJ u3e6 -Aa ti Rti7ieie7 N 3

=;2jtp j. e90q5 O Z^ariek 23Pz% cZo) 2.,3zO) Z)08).t5nd

^Oer6i OPi^J^ Ode ^ee^d3PS^ZJ, ^O^ridd

rr6V )r3rv7Seed ZJ9 tZ Pd tDE3= adz e^

.raemwl rroped utedtriet ziod j. Zd ,o 4j= 2ve^d^3^ 6

ddozddo ;^odtm ;=3 61 i6Od^)o:b dtmzu;^tii ^)zJFOO

Lead ztee3 t0a^.k o^ e U Jttb.

ds Z46 2007de7 z;vd8 zjo3d YN^Fc 6 Mi^VU'

e^zti t^c°1o^c^d^c a z 3 dot ten, b rie zv^

zNoQott^t3raevPazr^tsvd O3.fJPZvc3rie iL3o6 grid

tQ) DCkt O3.Mv Ot.IJ *2dFd0-.TJtt&. 8o=Ĵ

mv^^4 Need ^rizJe) 'draPe^^ We F' ^^e^ ^dn d

^N^rvrjt^tt zvF ^d^vd.

dt^zvo^^d^d grid ^^ No Qo^ ^zd^

;^w6td 4 Iftrvevu =Od ZJOddh.

S rifeel uf d73i^^ ^o^fJPZ c^ No C P
4M71cZ. &u MV) U^O fi;ddb (aa, r3cZe ZOZM8i3P dtvde) ZTV8r3

?^nz)otgrie z^e7 d ^od^ ^vd dJO^^ti^. z^d^d

=Omen d 61 G^.fJmz 32 qz)d,;eotcb, ti3n of

Z^=FO, ^^3Je7O3Jc^` ^P8dO^, Pct, 23e', ^ , Z9^3c^

1. - q-% d.. % me bkd

2. „ws t^ .ws +^wuwa -ae r.+r1K+
dvs,nnq Sys .ru m,^.O

r,, ....m

s ^ vk N̂rN'NN14l'XXXXXN k xkx, N

4. ...e.._ .,,. a .y
a i,n mq.. ^q..o

2005
2 9)wtazzd & ea;
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e3 eft Z Sz rim, dmo Zzm rist,

z!e z 7ict, zj2zm TM, , tm=i^ 2^z d -Vrlozod

^uCdc^ti*Joc df^ceJ^uc^c03J^uJ. ^4 03GPZ:,M 'C31wemce453f'

QzOi i z3;^dit a r e^a^ (e3racW uodd tam, 'qtr'

uodd a k3Fd,,jP6ci' )3`3d0=0LI- ZOC)ZSS Jo3r^er )

ti Zzs 7i) UOM6F3-J & Odd ;=Pcd ajzeti,

e^^c^ LuJc^PC) ^c^, ULjti^ Y £c7d zjaO D SD2b1,,.)mc tl

^d7i e3 ;JOO mod.z„Ode #d ZDoo 4OV. a,& $---Oe
Md. z6biS,= $ZJe erieJd, e9odd 300 z. ddKx e tezd6

e^ erud^ 23® uE' tnrzd zoacdDEt,(4d,

^C3P) erudJo^PTiJ3rsad.^d 2Jo^e3odJ ^^P
o l„) - - e

Z=i7i u5=6 z31.o e^a3ra^Z,r ^o^ adz

mtidog.

e3t-iD,,zndd mod, ^^dJ ^c adz Pd ^e T3

2,OZ3d Bc^Tje; ^Pde^ ^dJ ^23o^or ^^eJ7ie^ (e^e3^)

j. zJorie^r3 ^d e^^ e z^oz3C3do3dJd

CQZj . wk3 9nW Noa3^o^e7 ^e3d ^s ^a e^Ti tae e^

zuodJ ZJ =

^Pd a i^F de7 P^r^Tj cJ i 3 3 ^ dJ

=^z3 uPC^cdJ ^c 'eJc3.

M

eJe ZJ z C-mct 3O cddd ue3J OdJ =O c mzfo3,P

')to r d . udEt4 N &3C6LI z3 e^ araeJ c3rJPZ^2J^JdJ.

UZZ Zane) e t dJ 7id0:bO3ZMZ71, ri oZto3Je
c4 _, 0

u cSJ3Jaz, dtad `:dOrme.)d d6 ut^d d ( UW ) &eo i odJ

`e3r^ez^waN ' ^oz^d d z^ra0oi zs - o ` eer^as ^ z^r^T

z3e3o e^ d ^3 ^^ deg QmTiJ9d. 66 J7iv

^oa3^ ^2 ^raPdo Ĵ`cjTjSjc3Jd eo^e3odJ Nen^o^oi

$C76' ^Noc^ 2^'Pc^lj ^TJe^^L zJdJ e^jTie^ N037c^cJc

Z ct z4o eu@r^ eqa^dni cdO25

^Qai^r^d . $c^°7tefd z3Por^C3odJ ^otl°ri

c)Cof1S'°aLo2vd . e de ^Seo73 a otie)7ie C3@d Mode eJ81
Q 1

2JdJ&3. c^^e] ^7idd^ c3l^Pdc^l^PdJ 7,°Pc^ l^Pb3

^z3.d c3JCT^^dD Sc^Tje3P C'J'̂iJc^PT^c^

eu C) &acdC)Tj Sq MOTTJC )d 4ffOc TTS7")c T M71dd 2W

^PdJ ewe 3^ didJd^ ^LF3J c^e^fl^£c7Tjic^Jd Otid X23

& CA 9Z6;^mzti d$^mti 7^dJJ ZW NPo Y1.f^c^JObc^

v^O'c 37C tjNW N^03J e^TJL^J^uc^. .

,Qzd zJO !

^3raP ^ ozJJd a c3l^Pdf^Pfc: 2 4 = ^ZozJ

=W $ OHO d 2JTn^ r d Z3^ vP^e C9^^e^. '-J3 e

c c d= Pti `^c3dPc3rJP 23^c^T3^ e31^cd ^iO2 rddpP rdZ3.

'uor o= ,OiMeTitn6 t6Mzta ddJ' ^ZodJ 2008d e

v^or Zva^JFc^O3JC3 isdd ^c.TJc^. esd6'4ddJ L3P671Ct

zv N^ ^$ '2^o zsz eodP3e Qu

&)Az6bt= 6 ZOZJ ed€to3,P ZC)AETZZtiC3. UOO

u e^ j DZ j z3 Pe MZ$z3e ' ZO= U ^Odz,^Fde?

Z=Fc 3db;Nd Nz3ZSde eId NTH T3P25O3X76 ^eS? dJ.

NoQ3.TJii eft 6o3Jit d^dL3P Oc c^ uJ^vJF̂ fdJTj^c^t^^

VlmO&r,)Ltcb ^zOdJ ^)d 0 QOM e^o3ed c^P^d. e3o

^2JFO^i Q J 'e3rae^ ' o3.raP ito:b3?rg7t dUcd

,ZOdJ ZnC)3WTie e, bd-WiUD.i71%tL3e$hd j.

e^ dP rj^3eM^riJ3t3 ^^^r^d^3.

zJO^idd^1 ^^n^ ^odti ^d.r^e^id e^e3oiJ^

7i^', 23 c^,`FcJ ^d3ad ^^ '°' ^; ^o^^o3.r^eri

udozp-.^z3ea ^aoziJ t56e ^a:Rb. ftd uzp^=

raeoz2 . u^ w ^.CTJ^ c F Zu-= e90Lr$F3i: 2J9 ^=8

mmta yeti zsoma d tD8e>Jtratti .

e^^ee$^ aozJO^, '^dr^odJ 2T^o' ,o3raeri

^dNeJJ zud,F tduDd3od z;^Zo 26dodD u =,3

N ^ez9 ,,o od cZ313 a;ct\ ztnytO )

^ed^d^^osr3 ze^^,dr^S^c^7^Y^£c^d (ad6
M J M fa

;^C3eP36) m'cdm^^ N eO^ ^tidd^ . c L^M ^^dF)

itadi .r d ^^dJ ,ZSFS d2^dp ^Tjdd^ C7Pc^c^c TjJc^jdc^J^

c&i; c^'otI^PF:39d ^,dd . dJJ z^dd $w^JP

^^eJd zdJ^^e^ara^ ^dr^e 3aeJ 8,e73P eZd

X23, ,tt)A t umd Ede; N^ o z^ odr^ en d

9 ,C30d: .k`.z eeirum S3 D';Sd $d Z'Pc^lj Z^e ^'^

&)OdJ E^ 24 e3ZJT il)" ZtorlC3odJ 8d ?'.,JZ drl%t q73- 'JN

tod)E 3 2
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I-

2adJ^dJjz^^t Br^P^3" $J^c^J^v` c^J^uJ^ NNc^^7^^i^ 23cf

c^JJ^P) ZwTJ^JP'^ c^JJOsc^ $JOc F2^d£^o ^'iPr1d23P02JJt$c^^

^ lict O j ^i02a 2$Z F c^L3^^J.^ dJ. ZNr{^7^ c^c d t^^

Zds &2dPJJ e5dozp;N idd (eittdJ http://www . nio.org/

projects /narvekar w4 uoizi^ne^ c3l^PL^2Jc^J^J).

goz,

Ya ^^CTJ^L ^, U^J NJ7^^L5^^ ^ c PTjeZ`vfl ^0 c"^P^c d

o2,BuDdd6 maetc=86. ^tncb Mad ua e5ett^

eJC) P )730^J P^29Pc^ljc^ SO T c^ ^J J 2 PJc30^Jc^J uL:Jsew

mild :%zzevnoFd z^$ ^e3oct zD^Aj U= Pr
(beriaotoz ;i ta4 ritJ

n ^^ c)7 caasAt^

dJ 'P3fJP^ec ' ^5oc= g4z3i^ ZdC)ocb (3 SJZ F

2009) end f2 mt me^^J^ d23z^ie3e^ ^^c^P^7j63

N^cNt0d 7)d3zjzSFt,, ZIUc^aTj^rl 23 m

63)e 2009

tiod)EJ 2

tO8a14 4

uJ£e^2JaJmrilf. e3z) c^ZN ^ ^QVe^t wxo^.6 57DU2' ('J

ZOV7jcf09 tC);^ c^3aF^ZJc-3? cTC 230i3c^` =,.:Olc$ dud

NPbA,=Zt7 2. Z^ O:J Z ede^3 i^ .^iJ c^.c^LjL^^e Z50-,-)B71JJ ^A

p3.mulnott

U` zto e9z of 7^0'&' zeoiuJ 80=

e^^1 she d, mzm=c ;^W Z^

2 £7Lj c^)J^ O^TJ )3P ri£c^c^P0 D N^O^J c 3JZ^C3P ACM.

zip aJ^^ ^) &,3^" ^f2 d ^o^J^Ja ^d23crj

c^aP$ jc c ^7id^^ PJ7j4 rti NCJJ ^O^O^TJtl 2JO^uJ. ^ddP

^dli^e^ ^Y ^^^ ^57^^ ^OLJ^ e3.IJZ^P7tlO^u rdc^,l^^

23c3ccJ^J. c^P8c^C7 ^dii^ N`L.,^3J ^c^3b'£c^ ^^c^JO^.TJ7^^ 2JO^J.

'^^c^P>li '^ `^n^fJ^ 2373 23c^^^, c^c u^c dr L^,^3J c`^P8c^P7

td7ie.)J 3v2LM2^P J. eJ60 73 o3.tacri =6h.,C3JP e5C3JvJ.

^^ PJ7i c^J^ 2 ^NP30LjJ rtTleet (lerjc3o o

2JO^c. c3J^PL^c3 f^P^J ^23N^^TjSj^cJO^TJ^l, e9cJ

ct tazt IJ^P7zo ^O ^O P eNb%^ fJO^c .

eJdL^c30^J 2J78 f^^PCL$P' ^^J2£cJ ^sJ^QjJc^ja

,zd2Sdd utt u i0z^ 736zU7j MOL3 z 7jP3P rd^°MJ. n Ott3

c^PBc^^ e57^P3P ^0^^ =md6 tamd e906 JUv b.

c^TJ£c7 ^P^e^J^3T3 ^ J e50^J^vz^idt^ -0AiLUO d3a w

2J3JFl)8oP8 fJ c^c^^1Pc^ld ^' c^3 eSr^P'PJ.

?QOd Z'Pdo3J dJc^Z^NL^ c^^103f^P7j O^'^ O c T )D37c d

n^Aoz^id U dJ tnmtiJ,toot mmz^i6 Cgo ' ^ZOZJ

z23Pe„twAccJ t6 P)71%t 23O=^zp ). e9eq ^c^J^ d 730LjJ

^uSiJ^c d ^P'^J c^JJ230^Jc^J^ c^^JF^^'TJO^d3.

e9c7jcfc^^ 2S$^^PJJ ^^fJ£c^7jQ?73 ^7^ e37^.^^JC^, ^c 7nc ^.

^d59L^J c^it^P7^^cj. e5^^ P.3.l^ecFiJc ^OZ^ c'J^03f^PTj c^L^'NL^

^^^ ^t^z iP^ soli ^23r3de^e^. Odz3 e^jrici

2 ottt 3T3 Z' t Aj6h ;J e5= eJ02Sv^^ ^OQc^ N^Zti
M M

^03JP3P aTJC'GU5Jt1Lac j. ^T ti Ali cSJc^) ^^ ^t\ 2353^^

N r^Sc3ZPcJ^d 2'P^7jct, ^F3P^/ie^JPlj

Mod mztcw j.

C^Out^ 'C3fJP^e c^i3N" ^OZ^z$ adz r^ d ^or^^c^

o^J^^r^c3 M cJPBc^P'^ ^J£ ĉ ^i^£^c^03Je O^J.

Z'6OF' QJO2)Ji M4 Z;, SA MO

^P^do^o^J^J. 2^ra^JO3JO2r ^J^^^ o^o^^^d̂̂ F

e^, 3J^^e ^e^, ^ cTe e^c^.le^d ^^J4^7j^ eJ0^03J0.^J^.



1 i2^mE63 znd gbzEb epaacda) 2doasig

er M :-:t;f i' 460 &j =Frt*Od .aac3P Z^ .-,JQjJ Z,e do a e^J ^ f98 e^dd ZsDee -,J' 8

aP2Tj^''^iP U-=0,20 2JO= ife3d tote) 150 Friere^^ * %ACD4d eozl, 907;C6 aczal, z3ort db - 560 060

=O c rb*dbodervOmc rtt X81 c^7^ J:

• ^T^dTje f,draa^JTjJ.^ic3; 8od^^ ^^lje^ dried. de^ddJ dCaTje?OZTJiI N^^JJL Z^ as L c7'JPU ^P^J^u^.

• Nda^z^d d^w C9i^ c^JP^38e''^ c^eP3P8ddfd Jc3P Sec')rie Qec^a3fPT̂ie^ 2^3ar^ti8 a e T^; N^^dJd

2 ra2^rie D (en c : Z^orrM^3e2^) ^ ^ d e^dO 3.

• i^ndxa= tmoz5d ttm6 tP e 6 eroZD;)PdD 'Pdb;dr)od V e^^i ^^art^ d. Zvi N^ Z^ei^r ^ ifdt3 ri^e3

• c^^c^ad3ac^ c^^c''̂8e.^^QOZSJiI fJPL^Tjef Z P^c30^JP? :^;^ W^Omrwd. =Once.= de^Tie 2JdPJaT^ d.

a^Je£^Z,e^azriefe^rMe^3d^eoi^c^JZ3ed^Od aJJdP` r̂^ e^ ^13 zv^dJ ri^e3radd23e^ari^^d.

• 2^AZDO.iJ team 40d 2sM0r c)ect ZAd6 d &=t)= ^dfidd uDE cJ M) M)TWA ZJ&S 0'2uiua=.

;Azzd73 ;foi dd 2 £c^c'J^e 03J r'1fae2 8N2J dJ.

•Jd3ac^TjefJ a^dJc^^P^aTjJc^.die Z9Pe23e^vd J^J^vJTje^P7 2^e•J rdMC3 dP;ir^0^ a^Jv^ac^d£a ZJdZ^d^.

•J.^JcTJc^ c^dJc^^eaadd 23edZraP^LjP7 NOifer^ 3^ cCU^a^. Z$v^ ^Tj1^ 2^ 2'ea^Tj^ ^c^J^iJe^PP^

c^dJave^aTjz.)c JdJ. PJD : c'a$Tje `^ c^J8c 5aL^Jc^ ta^rie e^ $PZ:3Tje P rdPMz3 e^ jne^ ZJ >fJ

dJ2,^^d^ar^2J^JdJ. eJ odd 2ved J2Pdrtst^ c^e^FOde^aTjZ)c^a^d^.

• ^^ ^ tzsmTl rad^;fJe^o^ez^ o^3a^d dJ c^c3e ^fJ^ eru^o^ r e^ ^f^eddta ^ ^

,^d2J2b=. era^ra: ^eersat^ ^d ^ esei Zsa^ ratio jd^, ^e^d has ode oT^ ^ Quail

ZJ ot= i. ch NU3J d^3^d e9c^JTie elu^d3 tad ^2 2)^iJdJ.

• d^ddr3 ZZL2j ^ 3 e'er, d;f^ ;fe? ^ &>d^d ^ tje dsao^^add O^JFc^ a7 "dc^a W d2 2J d^.

• eN^d ^c^^dPdd Fw d di^dd f9P' «d^ dT^ 8^ di Ode' c^JJ23i^J O^Lp c9 P 23aTT6 (4f23 P'LpP'c^
^ J J M M

NdJ ;^drieb) a9^,e7T3 ^dz^ev2a d^.c^a.^add2~a;f^ ^^ e^Jetec^` c^ ^^ CJc'^P^TIe 29U^JTjL^Ocfi,

£^"Na'J^ef0^ ac^^c^.^^ 2^dJ3atj2J^dJ.

ZTc e; ddt rd O7 t)t xoz !.0 jj

;fe t tz=Fd6 7adeM (d^ qdv) -,'W) 200,00 ifM3 Uil ALBd a ^aaaddm;f, zbondcz3. e^dded^d

,Z^orrat)d3ae^ Z.O= P^.3^ ZVdd ^Oz^tmjri ^P^^,dd, e^d^ ^^ 9Ae&3 $^Je add rra
J

tZF-Z^p 350 afraPt 3 &3 d a 23=3d c3 20 =Fne06 e5 t^ to2J ai^^^d:3rira Z3e3ai^a d.

3o3taZdr^ ^Nri^ ^a^dJdo^ ^e^o^23ed^d
-fiJic^3C76

c)eg 0 Z3 9=T30.2ctd c^CC^UJ eJ=COF

6 hCb ed.IJP UTj c'^PeZJ ^O^JPTJdOY^ 3P8.

,ae3maf cLratzv^l

Krad , c^Pc^'.fa2 c3e c^^P)T^e^.

- 04a mir-f

^^d c^.J, P^rje^ ^O^J £ ^, Z^OdJ 3^'23o Od ^dOZ^ art^^d.
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zw;

c8e7i ;tta)odD d4Fd .n3J ,3orM tf^=Zb. ( dZZ z F -500F) = d TD rtra

d^,e,earivi Noa. oQhdo;t u^Set "si;5zzJ3d"7ist Mis4eit ej3oz^rbsd. e33E

^o ;53mc)zd3o let A eedos "inF8, mt le to?Q vod tgil "Jĉ CTJ nC3P ris d3rir

e^2^3riei ^^r^ a^ ^8^u^3. ^dJd3rira ^dNd z3e e323driefC) e9c^P ^OriStl,

d7i ^o^^ e^z3rieP7 ^d ^r^L^tl^, .raodJdd̂ti^c"3)c dfJw

uqq F r Fzzht= ^Nmz3 (a s % Y,5upalfJPm). Uc3Pe -*'o %t &oETJ

^c^3a£c^c^JtIO^P^f^ ^c T^Id ^vd&3Pu^O^JP'fJ^^l43f^O^c^. e^d3, ^^c^^2'ec^Ti4^ n^vTiu

ui)9; zrt4s36,tdr3t8C3°Ya083.

-43et 8oe13g ^ZoEJ zdt4 z.^^ ^d^4

PJD O )3 O^Jv^^^3 a^Je^dC^ z^3^d

P^d^^^i^d C)c^ eJ0$-^Oat3^7iC cad c3i; e^i e .

e .^^S^r^c ^^Oddil Boe^J23J^s^ ^^dtj 3r3,

Z.,m t)cb u nwri(p od tndh chi 6 35adJSFd

d,e3^dJricfd3tl^ ^^ ^r3o^ e^^^rie^"

^r^os^d sv rift? oz^tl3Jd 23 d^ ri^^

2% 3 I N 6t4Pdri a L "9 % d rie d, Lov

uoz2 =Mc

edrie d, &NO M Z^3Pdri^

osz3'^ apul luoei^ ^do^ d '0 az it.raes=i 2d eeZd36zo6d " dol

c^.)a 06" O7c c^,i^c^c fiL r^d03 t^O1c' if^e^L3. OZ^. ^3edd ^c^ri ', ZCS ,P,3Pdd ^$^rie^`,

n^S J edd ^8 ^ rie^' Tlomo; ddtoL3 zoct #JZeAjtt7,)h3. 44ri &Osj^t,^dT3

- d e£)c . rd^^'^ ero d a^3e^ e 3e ^dliS e' LjJti (JO^L3 . C3e^c^ PJc. itd

e9i=DMZ c36mz ^c O^ri^c^d 2 Z3^l^N.U 2,2J ;)PZSPTJhZ3.

dra drade^^o^^fl, 7D j Nod tz3mi13,d Redd ;36mvt f3go ^ ens

=SD6QMdDdb. e3d3P9 dsdosad edJO;^ Pz 6.-)0p= dc6dP tI P+'PZ

egzi66o d.ade-) qi^ vldct. JY edd dthd ridend3 edd ejma;d11



RNs «^o^ do^r^^3.

Q,^uTu23^, OuZv$e0^ 25

e3 Zpzopo^v ^zvu3o^ JP^

T1J c; ^°37j7SJJ^Jc j^U^f

d^c Tnc ^, °PsJ7^Q •^sJO^J^r1,

^aoaJ ^ O 3uo^JF JTi"^

c^.c^ Z9.,ec°.711r71 2„Ljtj^Jc^ e^u°^L3,luL^^

^^ cSJ , O7c 2v$e03J

«Z3u^^$O^) JJd rjfJ

23er1,J e'^^^1^c^1J7^ tit5zveIz

.^,^023.k)PZ^c3Clj.`, c^JPe3 ^^b^u^J

P0'J ;2^zJ'oJ'JoZJ O',

;^$^o3Jc^71 c^J^ 3a e2 jTi

e 3 Z ? 6 O ^ J i ^ tuz W Z . T 3,t

a)m,pt

Z) Z^ e^r^o3J^ ze^1 ^odT3

710nCd Z$Z FO:J U71Zu6,°)do c z3= «tJ tDgAo

^^ ^uT1a^alJ^ L3fuZTU^JL3bOZi «^ c)0^1J^bYSJt1PM.

i^ Ni «l°M7, M=., t WDTr u Uc Z;,$PO-t tb 871c Z23pr1

r1Jbo3J J^ z^zie^NJ JZ3 e^ tj^3 ZOZ)3= Z^MZu

M= z3O2SJ t tvmbot2 twla.

EM "UZP; ^^^^3" o3J^ri 71c^Jc^c beak P£7c. zuo^iJ

e^^^^Ja e2.r ri o3J^P ^o3JUeJoe

Z„dtd:^ ZsJtf ot" ZJctJZ3JJ 6383. T1o^32vcz CA

,mu, ez, vN 8do r) jgtd 2 nzM Jea)r1c

czouc Z;; 6040 n tnota'O3.=LL 3 c^SJ^Jc Ljc^Ja e^c3P6

uZ p3J c t, t=A . tn3 ) &,U-D6= 03.fJe Z;i ^

^w1ttne3 lei T1JJ 2JOc8Pc?zd Ed,[, Ctz$ e tlo um;^ me r1Jz

LaZ c ^ ans, Zjf^o$nouz tm-=D. «08=dc 5c d£Jc r1S9od

C9mz 353`f^oL^ ^^c^^T"P^r1S^ c3Jc^e^c^ c3P37^ 2^oLjJ c^JJc^c

c3Ju2^ Pte'.

Zmdud c^c^2s

e''.1tt33d) 7,7 , t4PFPZl

c^e^O^SJNJQ3J 6J^J^^JJ^^^c^

6Z r1z^TTUb03Jc^Jd ^Lu^^J^J.

-I 2^ic] E &32^5 ^ ^ hz zo oF9^dC^^J 029

64 71 7SJbUJ0t 7JoTSU, Z^m, 't a i5i c^JI^L^J

e," Z, c=? J mb ct ot6 «^J dT J tit -00A,

UOL7,'SJ Z Z3P e3

riztrrbt'=ct e^P^c^ zue^ ^1^ ^ ^^^ c^J^ 23Jc ^vPC J am-

^o

u 73o3Je r act, 23t, eNOo3J=JNT1 ace z. e= . dt

b^Jc^c3J, ^WJeDNz3. Tifc^rlc7begJO^i ^3rie^c^^^
y M

5u£cc^^ v^L^^O$J^z3 e^J^P v9^03JPSJt^Z3^. c^u^ueSJtj

L000 ,Je^^ ;Jc bb= , 3m mTlawauh

,Z^J.`. Dmd3urarlOQ &,OL3Jt d zJ=d zD f^^ c^ z3P^z^P^

e^, 3Je`^J x$25 lug c i2 JPJ ^^1 r r rr^b c^^^J^uJ. «^c^J^

c^^^P J c^^^zue^ .-JO n''ic juPZ cw2033Jc ^d ^7

raeri23e uc^J^J. «e^^ $P ^ F a d 4

Not,8AM71 Uo Je LO 313.Z-'.=, Mat Wt

UMW,O3J6 ZJOPNC9PSJt)L3. «Ja e3 tOc^^ 71Ct7TUbtT3

umtma «^^ z3P2iraa e^^J^,rao^J ^^zv ^^^J

s^fiN z,^&3 Ji «d ^t3 ^ JJP^3 z3o^ 3^e3rae o^ 3r

^3NPSvt^u3 . F3^^, vJt^z3 v L^J^ e3^ F3ĉ 3uN c^c "c$^ «z3c^J,

o35v z3e3 c'3eaotn &Ott4 8dtz m za 'Z J too^^

utcb 3u, ^)ee.)ho ct^ u JnP c7J w e3vTu^ cTJ'J$'^

u ^£)c m ZD2 J. n- un NJ^ 0ZJ Zi ',ZL OJJE&rD4

Z:, tMc F^=6 t^C'8;^j2J. Z. 0d

Zdncl) s o rI c P73 Z3 03JZJ^JZ$J cTiurlJ^ ^c^^ z3e

23PGaJ'^ fu PJJ ^c3en ` e^3u^2J 3 3 moo? JL$ ^, 63 Tao Q

c^dgjt 7@&A T1 P 7v$. «Ser1 z0 4 c^J «Z3P f3emu=6

u^tPt o3Gmz?^ VA t6 mzzz aZ3 Zoz.) ^ a^Jz3. 2u^br3

« JOtJ ^ZMZA 3J 710 .

^ivL J -^^s2u" Pc^71 J-u^J «Z} Z O= 2$ «CZ6N tM

ZJLIPTt N L3PZ3,^3un^ 6NJZTZi 6^QiJPPi

3 DF O 36 b aT `v J Z P^J r3 . c^C^Z3, Q^T jc^P ^P L3

e3 6etzJ `^MFZ^ 3 3CZt , z n 3^^r^F6

t3^oz^^8 t1d 23P6oarvziJ^zuu6t^ z5^^^3^J

^P^z3eur1Jz3. e^^i^e^a^Jra zsud8^io8 2ve^^^s

"ectJO8 UZ^^z3e^

^o^$^ ^iz3 e^z^ Qo3 r^ P3r1JZ3, 6^o3JJa ^^^ Jz3.

^^zve^71 r3 o8o3JP za^iJ6J ^$^23 ao2J 3 36

e^z3P ^J^^ ZJL^J$73^2^6^^ ^0d6^

^urt^ 3rsu ( 3 Oor^) e^ 6"86.

;Z 'i0^6^ a 6Jb^vtj Z~ (^^P^^Jc^ PJ vcaw 6P^^71Sic^Jd

^fc1PT1P^^v^^23P sic L3 2J^^ e^JJ^^.
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i^^sue^ 9)aa&Cd gixD Z^O Ed @9aad= Z O23Eg

£J^JJ^^c^c f1 c^c^^2"Pa^ c^23c7 c^c^^2"Pc^ NOdt h Ft,

^^ ^,eNd Node ^r^ ^£zia^j z3ed z3ed

o3J7j ^aozaJd e^^ J r^ z3P JJ. ^ ^^^^ ds

^e^ Iraq a o ^o^J z"oz^Ne^7^J ^3Nd Node

(cac^O7c c^ Jo 3PY IJ, ) 3cJc^c^ eOQ^ c°JooiO 3

(e^oziNo) 2^r^^Ja3JJeP3^ 2JZ^J$ eruio^Je^J

^^a NJ 9 ^bNd ^efid23e ? ^aozJJ^d ^aiJ

z3 nd. £.,O= TJMJF 0.. = ;d zadJ mmzsist se

mVNd Nodt'Mr3 erumtd'm. ejzwid ti^pz a)ZM

:;^6zNoce TM, ^ue^J^ c^^ e^^Nt^e^ c PT3 ZJL3J J 2^ eJ02JJd^J^

^^N^jzJ^^zyP^ QZ ^7ira oz^

^^^i ^^3o^J c^^c^7j c^Ja e^dt^^ rao^J, a od e^ cuJ

e^23Je^^ Ord eeZZ3. e^c^^^"Pe^7j^J c^3eJc^e^

Nod o3Je ^16ZNCZ Node. tfVSe , e3aN MdiZoZ^t

,= TWot t2jz!e,:) Nod&mt73mIh c

a^ ^7i -itjeF^fde, e3^>`vd NPN -zc^,

UO9)MD .3 M-,.)T IJ tocmt zp^ O^c ^ c^c^dQ^J7j c^Jd

^ez^J j^J, e^a^ ;UDo J, za ^r c r ee o:J c^Pmz^jc'jJ

MZFc^L^O^J . Z J Noc.^.(J£c^FE7M Faed03Je end "q-7j

Z^mz^c 53z^N ^Ja fl lt`dJ^^ r ZJP J. jTi 2J7^

NJC3eVF 2SZSF e^7j^^ ^dIJ Nz^^d e3e,^Dt^, utf02^. Node

zS c eL^Jct, ct. dJ di ^Q) U06TW za7 tz P BuNJ
C4 n

cJPJ^d$p8

e^3e o'uaP3ti^J^ ^iNJ^ o',rezNneo^

2e 2009

doe Ea 2

Mo8sd 4

Z=h zz c3 J8 TA=E

zarn 2y^dJozsv azea^ozdz3eJ.^, ^^ ws

M=je ^ ^T3L7J fJ eaP£J. ^o^^u^v^ ^f od eTJ0 d

ae&& non &td. 'onF^l
n Jqj= zmz 2Jt c36ti^ FZ571) .p3

^Q^^,Nz3e^̂ a' eJc3ec^J a^TJ^23P^cTjJZ^ e^. ^3c^Jlj^

tJ^ ' ctj71VciJa =TIF= nz .;710 c3CJe'S N^t^N23P J.

e tnJi ^ ^d j7ita^Ner7iJ z3. a e^^J QG N ^7i

=8uwa ^J^e^ c^c `d 7^ ^. uz^d c^c^Fc lne aJdDZ

e3c^e Nc"^c^Ja e^1e^NJz3 . zSJ87jS^JJdli^c^, ^f%23e73

sztitiF^7t73 . Jez^ zNP^ti No^3 o^JJee3

mzr,jz e3m= Jee3 =dt zuffD nccb;dC3. uco 303Je

3e37t ^J^ e3 z^ ^?NJ ei bon OJ3Jcz. o3Aezy3 tee?

^o3JF7i^7^r3 ^oz^z3JJ zas^a^s.^szNe^ri^

a & ^ozv^^Ja ^ j c Jc^7tJ£^z3P J. ^ a e^7i ^Nzd

e^z^^^o3r^PZy3, e^2^^s03raezN^O3Je eye. z^odJzz^

TierJZ3Jdv^J^O^ c^c^^TN"ec^ ^e30^e^dszd e^c^Jq

^dr^e^N^o3JP zJdJde^e^. z^^dJ zJJCPo^svi^

e.cD J a3rae brie d z3oaJeDN a .

err ucdDc tit6 cz tod it U,-J46e?
xz^6MZiiJ^rre^o^JZ^e^

Nodt ' ^Zoz3P P d. ^e37ie^e^o^ar^ z^^^e

^^c ^Ju^e^^. e^z^d, c^c^^Z^Pc^ NOd J^TrPJO^J7^^

d)on mZ y:)U c'.A c^JZ^ ^szNe^ NOd coo d,

2x ct, Flzzcz ^c^, e3cTJNL^P' c^^e duo - c^TJ c^c^

N^a^J c^ ^^PM^ - zNe^Ne^J ^Z$^c^c 7j23eJ. ^J,

NOdO7t^^^3a3^e d^J ZJ,fJec^ceP' ^Z3^ e3^d c^e^
_D M W

c^Z NJc^ NOl^f^ec^^ a^SJ ib ^JO^JF J^70L^ e^NM. 3ea^

^z odd, e^c oz^^e^dJ Z,O= 34e^i c^J^71J0O^^t6M7i

e^ . e^zid, ^JOZS^ No$eF^z^o^JF. e^z3e^ede7,

aer3 zyoziJ z,Jao^^Ja 7iozre;o^^eD Nod$Ne^J ^zii^^e^P

73o3^e zNoz^J ^^zye^o^^J^ J^7rve^o^c Nod Ne^J

14

F zN^de^dJ ,^Ju^l^O^J ^Ue3o3J0^^ 33078 ^d



szve^r ^v^M:odd dr5a 3dJj^iJ ^aozviiJ.

tJ :Jout t1 , N sic d3m. 3o3.raoziJ Zz3e^

Z CC3r.OrsJ

-^8t3

^urtrJO^uci NN lei c3^^^iDC^JO^ L'\° JTj°e9T3 ^^0^ aTJrt^^L3.

e^df Pei^£^c^J7t^j^J^. 3^ C9d£^e^7t^c3J^ ^Od$^^.)^e^^e

Jdc3^Je^jZ^NJ 4 53&t tdA06 &eoCJd atN836, ZA

^Je^JfJTjL^O^C7c3J^JZ^e.L` 3Jt r rtee^ fed NN3^3J
M M ,_

eiJLM4 t wN^t3, e^eDd erg c^`^rt, ^^ es^rt c3 N3

530$J f^SjJ^ l! ^e rTJ^, ^T^c^j c^J^c3^3J ^8^^

e^^c^J^v.rJel°^c^'c^, c^Ja ^^'.,w^^ZJc^iJL^ eJ02.)JLjc^^ e^a0.^23e^J.

2tw flood o:

,o3raezv ^oz^JdJa e^t^^o^J^ ^^o^Je^ ^^.

4P

,

B

(

o

^
VVVJJF G/J eke ^4C^^ d^Z.^co C,)J^^VNJd VCr^. C^W

z^^ n^^^ ^o^ e^rt^ ^3. ^ridr c z3e3oio^ dJ

e3 T =FZZP Wt;8ft

rf oct L^ ^^ c^c̀^e 03f^e o30SJo^J^ ^NZ3e^rJrt^^u^ . n^c^^.^

o^fJNZ,c30^c^^ c^eSiJu^c^23L e^^O^3. ^71dde? ^CJc^c ^

zvodeod ^^ ^Z d d06dQ r3ebe dri a z3s^ jziJ.

2btz ZJcj J J, cteb cJO=e3.J4 Z.,O= nun6 9,

Z., k3e d, 36zv n 7J e^ J chi 71,2 ct. ci'6Z3 e c' K V 1J4

5gzc=o; o3 c No^$ ^iJ ^rtra ^o^rae^i3o ^re^

MZFM

z3eri e^F^;o e^ ^^3u ^o^JFNrtreo3rae e^W

z3ert ^^zve^ sod a me rliz 8o^u ,5

C. Rawat, Dr. G.S., Vegetation variation
characteristics within various biogeographic
zones of India, Islam, M.Z., and Rahmani,
A.R., (2004) Important Bird Areas in India:

--I E^EU@EZ,3E; ?)Wi)c E) ) ;JO Wac3 R9ic de°JJ tO25Eu

Priority sites for conservation, Indian Bird

Conservation network, Bombay Natural
History Society and Bird life International (UK).
Pp xviii+1133

Islam, M.Z., and Rahmani, A.R., (2004)
Important Bird Areas in India: Priority sites for
conservation, Indian Bird Conservation
network, Bombay Natural History Society and

Bird life International (UK). Pp xviii+1133

z . Islam, M.Z., and Rahmani, A.R., (2002)

Threatened Birds of India. Buceros Vol. 1 & 2,
2002. Compiled from Threatened Birds of
Asia. Birdlife International Red Data book
(2001). Cambridge, UK.: Birdlife International.

^. Iu3r^rJ0^dcnoiGe $Om, cYiJe7OJO^c^ e^^`^c^JEc^,

D. eNC7MN ^tJdO^, c°^^t^^.cJN . r^rJe^e^,

9002_. on9-50, Z=tMF&3 M- r3, eJOZJN NOE306,

oL. dam, zfor1 D4v 0000 .

Impact of Iron Ore Mining on the flora and

fauna of Kudremukh National Park and

Environs - A rapid assessment, Centre for

ecological Sciences, Indian Institute of

Science, Bangalore 560012, India. Report

submitted to Karnataka Forest Department.

Jagadish Krishnaswamy et.al.,Impact of iron

ore mining on suspended sediment response

in a tropical catchment in Kudremukh, western

Ghats, India Forest ecology and management

224 (2006)187-198

a. e^ao d ^ ^^o;rao^rZ ek° No^t^F^

9001.N^F^3Zf a3^c^, 2307th ^^.

uod, z3o710.rnb MLO ooV

fl

I-
dezdb trait zari ^z^d ^3 ^ozxd^d

Zvoibz3e odd u:9 edRb^ 2&sett

^^03^ r3e^ d ^ertr^e ^r3 L J N^
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L3Pc^J 23c c^P^d c '̂if^Pd e3 f^c ^Je^rj ^,er17c ^c d^^ ^i dJ, CJer^ cTue^

v^?o^e^dJc^ Jea^7j3 o170Cu^v d^r1tJ ,P2^d 23e cJPrJj^CM . f^d^d^^^dWraOr^P

e^ c'̂ ^ a^ aath Oec' r c^i^7jf^ J Oc^^J ^JPa')Tj e P^S^ J c^PLu^L^ QPa^7j^J.^JL '^V^

dv4te23d 230 f)ec Ld eQdoda =6c esd 8eao3Je' C1'Uz=i6mc d g4 LJezrlo &;

30o ca e zdt6t.

h ^Jea^a? die tjod 5 ? cep 23e ? e^dbod eru^o3J ri? P^

71 c=% g5i rle c ,̂`^ d23P J, ^4SPc^1r^ c^IJeL$P)J ^wtid^ jde0d

,:^jricri ttz CJna Mt ezo=a =. 2 JJr3 `^2c^ cue ,^ 23 J tt dor^t^eZ^dd M. ^c

e^uf3etj Z3Sj ^(O coca) z jdOOd c IJdP^ e^33Pd^3 (0.^Jc°h) 23 $N 2Jr^

U ,; E3ed;3 Z3o (UZ
J

4^dL uz^m o z z1ft )

cSJc^ Mdt^ ^dJSJaJ^oJ^eo$J odor r cod f3c^^^u^J?W ec^ ^JOdd fN e 03^Pc^C .

O^Jrrf^ 2J^P)J, 23 $J a^dd^ ^^ c^dJ^3v^0udeajJ ado 1r c f3^c7. e^Odd c^ J7^ d^a

N^2J Ci T5y cJP^Jc^ 23^i a `.^iJ ^c ^d Jf 2^ ^PL c^ 2°iNP^, a^dJ^vaJ¢c oaf ^dOnti iid.

z3e$^ ^dorrod =ate t O=d3 400nm hod zconm ddri dr8,.. (1 nm=10-8 m).

gs ^dortao^da^ve^ ^d^^^^o3eo^ ^doriri^r4 ^rioQ'v

it?D;^ d zrNt rt °°wd rig r3. %OOnm richo:9 ttaz^dorzo;^ddje^ VoOnm hod

000nm pldornao:^d e jot Zct6m'p3eot sdoriri^3e e.5eL 6o e3 (=Z) 23e

UOM e58 23^^J. FS4 23 $t3 n^detrriet OsNe^d j.. CXSOndO 2;^^Fn°) D23r̀,

eljumza' ^e^d ^ a' wozJ-a^ e^33ed 23 a es^ e^,d.

u3l- ede^ $d riC S` Oi3` J, C Ja^29, o Zk $drsrivzh ZorisA,mzd.

e^^^ed (oi ^^aa) ^don^o^^ nm 10'm
o ^aa.cJe o^v^,. ( pct a ^)

t^tm tom, z3 Voo-koo
0=2Z-dJr^6 o udori D.00-3e5o

o3vc^A,, off;,;) 8dO71, ridgy

at-,z tdori id $e3i=6 ;^doririet <500



iE^mF-E^ g)ae ,zd doz_ snd waada) Xoase,

03 ^2^ b oc ^z $dirlet 3ed z; oiv^^r
- Q

^^Jer^ tTru.NU' Ju9^v^P30^i)C7 caivc^ WOc^3J^Ju^e'3.
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a^eei 3
w^ICVE v''+^ v.I WJ'WJW I.IAAJ C^Y.J GlJ,7./ W.AJCJN WVMJd

u,:8lc7^03.JJ X73 c^iJc^^dc7,vrZj 03:^^c^ $^£c^7i6^ c^TJ

'^ fJw 03`ca`^ ^P1 Z ^iS^ Nc^JO ĉ^c^^^ ^eedd^

z3az:N ^r^ Ch^ri ?tiF hod z ^ 3d^ti o^

dpi e^33ede3 $dtrie3e mod. e3 ? e e^P^, 29Ne^^PS

ZJ£c^c^ zJ l^ c'vJ^ 2 fJFiN^SJrj, tZSD M e±eartV zJ S Z.M dou

nm= u3 Pde3 $d W ^z,^dde aDdm.

^edrjefa ' red'̂ od^do^ 32d. z^

dJ T3 0 ^ $d T'k J^ e^3 ^ wd^ dP9 d^r3.r eez. d

23S^ n^IJa ^iJc7^ae^rje^T a . ^d`3edez^ ^S 'c '

rrZ O i ^uO^T)^Lj e9CJ Je^3aFcL (̂€ :O) c^^fCJs e3 ^

Z e T J O^ ^^^^ ae3ai^ '23e8o^0 ^.r^e^O^JO "BCD PF36'

MZz,*Z Z^oMeNd OJZ kIF Z6=0 e^ M QZOU Z23eZ

r^d^ F ' jL36' rrazti a y d. z dr dj %L0z^d

z3e^ ea r^iJd c rr,,= a ; uZztOZ3

z3c$r3 ^^dfidp o^`a^^ z3eM^edrtei

^oea^P9 e^^odo3at^d. gs mod ^os^d sew

^^e^da3ede3 zJr^t\r3. ^^z^d z3e$^e,

i5w-F;ti nmdjde= QeZrM ttb SPwrWoa A;^ c.:

aide=

^J SPe^lTtefJ eN^Z'F c^ O^Jc°J Z 0.j.Uc^^ rtJOc 1r3
w N

Need.: e^dJ ^^^d^de^. ^^rt 3 ĉ ^c d ^ z3^^^d

drJ^o^e9 z3e add.

d^ sPdriee? Cdr ^tj^d:

c, tzD 3zzdsed ( Incandescent UV light)

`^ d^dNO^• t'^c^..QSPc''.1
M 3.J

3^dse^do^03Jee^N d^r^.i e^dd uddo d^r3r^ez^d

z3e^d^rad ^vrtra ^ o^sve o ^zr 2b 0 ;zt dof 4

o=,Z,a end o s^ z3e^

dr

Ne, e^deod ,o:b 6nd.

eldd "Qdb Zbozr dDzJFC;

c^. PS3C J C-, e^^0^3Ja eJc^J,c^c' e^N0377TtJ^d.
M y P.: ^

^.r^d^o^' ^^^c^ ^^rd^ ^,.rMd^o^°• se^do^o3^e

tu;^ c^.TJ^Ĵ d. esdd ^^r303.^^ft eJ'7e ^ C3Ps^,^^dC7

c^^uaJ^^c^d. J 3Pd^3 Z) d 'Z^L36' rmz o 80=cmd

FSg7lo:J z OZdDC 3 EsDe 3 o-a2dne'L=o^)od e on

de^€ N ^^o z3.r^edeLl ^^de ^)o^o ze
J J

z3r^ede^^ e'ew^,dd. d^ e3e^^^r4.rzezAd z3etit.raa

d^c c^3ud o ^zJ O O $dirte3^r^^ BoPe tao

^Jd^Ob o^^a z3e^.d^d.

uddr^o^ir3 ue) =mt 3ede9 zt8; C)e6 z3

dz3d^jdeode^^e^^e^ ^e^e3 23 sod

a^c^l^S z c 6r^ ^oc^c^

O Q^ z3e $73 ^Os^d^. CJ j eau,£e^ e^$T 3,

^d^rt, d^oz:,3^d $e^3rie z3e$r^ ^o^. ^e^

r3raez^ez3. eye ^e^, z^eet o^v^ z3e^$^ ^^s e^i^

^^dr zJ ^^tj r4raeze^ad. sae ^$^ri d^ rte

'Zb "^MKNriet dV3 W2^ d d $'^em nMZJC) V^. e5dd own

z3e3$^^ e^aj od,zJd d. e3^e ^ rief^ trt.^ d

dt, d-^Zz n2 zq dtmd 7,drt5^ ^e d^ d^ dra

CdL`c^ z3e^$^^ y^tj rtraez#e^;d.

z3s^3^d z3$^e^ ^ed^

tdD, 23^3^0 boCrR ff^£aUa^ Z*4 aSom;^ tv%,,

w o3.r mtb;tb dsc cd

iDe.
doa3.iu 2
Mooed 4



9)aagd zb^ ;Jojgaa d epeadw i^oaag

#3 zloiq ant ek W aam_ci

adpu^7^ O^Jc^ 23c^^Y 8^ee Z3^7^f^P2^ 23c^J^

tjztbScz3. m*ri eq)vWo67ic o ( T) tdocb 3.

ap1'^c m4ftfJOd ucoa^J w N3ecZ.kZ c4S O^TJc jZ3P a^

O e^ 23^}$n^O ^vc^^^e e9^ O^ a) O^ c^J02 J t^.

23Si$c^ ^4 c^^ 7^£c^ cJ ^ Z^e^J3^^O ee 3caiJe^ Pr do

^OL^J 3.r^e J er.

F0&f) 710it4 2J P^ c)Et^ uqq OF 4TJ2;,Ft (aQZ

2„73Oc^e6J?c^aJ QP^Lj 2)^ ZJOt^J c^P^. c^c^J^ ZJ w ^J023^0^

^.fJ0.^JJL3. ^L.,, "die c̀^OZ3c^0^uaia^ ^ ? ^T17e fl' ^02J

a 32^FO 6T =e &PMU ZSD=F. e8^^J37rt1 0UZ FOF3s

a. c LA w 7 f^FF`. 03.UZ 230$ 0 `QkpZ=2J. uz^j qjOq5O

`Z LtJ eoer^ -iz 06 ZOt) e3 0.^Fc^. e `^ sae M

n63dFO 7rcrti tDdDet =c=' eye.) 4=£sde'

4PB^L^JvaJ^. 031Jc^ 23J 2^^^^L^J c°J)02^^.

OPc' L^ 23^f$73 a.^L^o aaLfc j N it 7^fJP2 8 j^J.

U=67fZZ JOLf McF7 0 37rWt e3c3et Um6tzFt

Z;M6N7l%t e^v 0' c^J^^v ^OF3""Od CS2j;^ce '. g4 23 d

c^JPe3 23^ J ^8^, fic j U1 aFtcMc h e^ifJ. o^J c^O^u

^Jae^ra e^3e c3^^F1F^f^Li dOe 1

t tD7ivEt cZoL" tegtd e o3JFz e9. 2No ¢.'.SLP^..3FZJP} t̀ h
z: a

Oet OOT

Sri L^ eye ^ezM7ie^ , eru7i^dJrie, ^^

dOP ^^ ^r 3 eZotd CqOOF zk) z^9 cJ. ^e j frse) 6

^ZZ C)CZt Z^..3OL3 c')OZ^J t= f iUWt3 N'e lJ, to M71%k cL)OZ3c^O

a7l°)cP Oee' L3 23Si$73 NOON c^J023J^iL3.

X009

iL'oad)63 2

doffid 4

n mil

c^ Zj LO= 74JOiZdZZi 35FCF 23

^^u^0^ ^^c^TJZ$L p, ^TJ^^u 23tjc^I^2J, d23:^ c OwJ

^ d ^^ t o3.raz ^o2r^e^ ai e^dd t ?

L L3J277c 8) c°JP Pc cuec ? $l^ Z3e^ eJL$^$

C9z5bJ uL3ca QP=a 14 3dae$Md.c3.fJPO^JMD? ei
.j ^A

Z IZFZSZ, 1J O=5a

udd rtUo d =a, e3c Ett6 tV.3orf z= mph,

")ZOO cJ c.fJ=A Aviv Dd efucN2J. 3tP73 UOSPUJ? CSZ c)

2J£c1rj 7 eJ'^c N^7^^c^J, ddhh .mc d.

^if^^Tc$^J PJM^021 ^4 c02e N02$c^`a

:)t6 ZJ£Z7106 'e3oU

a^. Fc^F23 ^3:a Oec^ c"^J02^Jc^O^°MJ. c^...t)C ^vc^ ^c lt.f^

md t=71S30cb ctoaJp') Z^APr'.j=a, ==CÙ etneJJ

cam, v6mmb7lv3 OL^J IJ^^uO^Pc°JPM. e^0^^ c -t e^NP703fJP,

i^66o3.fDP ,a=J Edg tci2 ,ems ^C.0 2 Oho m-= 7UD;5i^

23e&?

o^JOPJf 73 a^£^NdO^^ 2r^JJ7j`,

COs ^vfJ0^^03JJ7^J3^e^ o^JO,Z3 ^OZ^c^^P)

Jc^TJ£c^L3 dOP (p Wo) NeBN, g47^ ^J 23 c'^J4 ^^^

w^ a'a 7^ ^O c^^J^^ 7^c c^.J4 230^PJJ ^tzm8Lj.

f^P^3Jc^IJe cal c^TJ^23e P^ =Z3 E=rJ 23e&.`,

^Oe r o^Je^f^de ^eM O^ 23^aO c3t^aP ^f^OO^J c^. ^4

7i^ e^$^ z3^dOe^^3^oOL3. 8^e73 a(0ezi=

e^3uc3fJe^3c^ ^2 c^L^O^JL^J. ^ n=FrM,

eJVrJ^ .rep F • m6n, J3^^t Z zoe7106 Nt ttcz..t^^ 230$*D

c^TJ 7UP23CSc-SJ7tc^.Ouzd 23^a7^C 8zz.

Mr3 an£'ed tnt e d 7t^^J^J7i c^atow B&Oo:x

^^as ^o^^ie7tr^ Oe^7ie3e 23e . 23 7̂iJ^^vJ
N h.:

0`^00^23Pac7^ c^,c^c^ee3 dc^gq ",^Oc^aO3c^^.

t==tO c eam l e J ^^c^ c^J02 edpAJ 7=8)rl

m?) aww=3 4i ri3e ,3Ics0t i=

r s^^,e^ e^^ ^d )T e^^e^o3rae , ^ e o3J ?

"d^P2^rj0 .^ e^^Y^^£'co7j^ ^cLa'T^^^ 2^^J^ Z .^e e6Jt1L3.

^NeJ 03^ ^^ ^ot^ 3^o^er^d^r 7TJ^873 c'IJP^

c^TZ^Jo^ c^J^^87^^LQe d̀^J^d . ^ej f^s^e7^ c^2i

Oand e^sae^



,Z^vde =Ettydan, tom zzd%)Z2 (emarald) ^)eu d

(saphire) pmt uz6o3ne to;^t*e zo J ZJ tz =

^dt5^t3^_Ptr^^ e^J^ c^c 3d^t3 w^JPc^: Ntiit3. `dT^fJP

c3t^P^c^v`^ 235$c^^c^ c^'Pr3 37c fc7Ja^OL^J.

uz: IAgs3odC .: ^z ZS062^t 37c mt 2J£^

zdx,th, goat

zim

toab

Wz^vmz i ^^ $oab

dn*de za a sat DJ )

Coat

zved^ ^,^ Jo3saPTCaP^o^Tiei 6̂ J Mizz &Qdario i^lz

zs^S ebocoz$r^rae^^ez 23e^ ZJ^Z^^Jt^.

;Snt u tn%lz ^Pb^ ZSJ^$PbO c n^c^cd£°^7^ 23^ J

zaetote. ciZit3 EM tba= c^e= 6JCe6dm5zh

t z3e^ eru^o^v^vrt ^t3.W

b6coi PO J, ^^d e9c3P3f 2 e^JFc^J^Qn c^J

^ZPJJ Z3^J eNJc^J ^c^. ^iPJPb0^7J'aN , ^fJc^J

^$ JOa= aeJ=DFMZ6QT1 Z8$ OAP' o-'a:Z 23M

c^J^tj c^^^L^. c^^Z^JZ^J v^Nt^a c^3^tu^2'Pt$ Z Ft^

z^rid ^ otoz doii = zbct =ttmt3.

e^T^.re)e^a^J Ali e^Z3J,r^^ e9N$O^Jc. `^ de?9^L3.

tad =&A ^eWat3.=4, ndm .336 de=rtra

O JT $drari^T3 OQ^^iJ t^.r^d^i F^471 . eJPJM

t,odmtz ztJee QMgz ( ^Jc^tTJdJ ahrj J)o

uuDM Sri J . c zm weir. m8d zs TieV

e^^$o t vc Tj Otj l^ c^ O ct Z^ efc^^ c^ Pc"Nt c^

t^rJdt^^F^47jS^J u . (enl ) LTJ:^,2 PJ6 t d^iz^F ) , a rj^Q

a^ o^J^ z3 Zra^J ^P^ra^ie3e

zzuz=c=6 ZPdvtt t3. e cJao^i e^nt ago ris^Ft

utp^^t^e^J znazd=hi^^edJ^ie^ e3m=

?,)v P7NrwV F^o,T^zt =dttr trWct 2J4 N ^3Ti d

z3e - z^mf1 ,d nZ5ZO, uso zid

e+J^O^J^JB

c)d-wz=nb c.OCt tMtdiZ QePF37c C°J ZI JF lz

03 ZJ z a r3 Z^tuJ4iZD C9c =t e3c c^ Z 0Z. Z S=F

O33 Tt jt^, J^rj3c^tjJ, Z3^ uu^e^S ^IJOt^d7jSi

cruti^N2^^J^iJ. o^v^^a z3^io^.r ZJFO$ ^^^^

^c d rt t3J. e^tWboti ^^c^J^, eJ2 ^JesCuJO^$ ZJc * ^

z3 Ww3^8;.^eb^id e^ oi^s^e.

pia seM71 (elzsto pemrto,))

n)C4 Ya"i6*D i^dm amrl, eNbO ^dJa^ Z P30^J

=OC^ c^03 rI Wi = UMZ nOMe t1t3=VZM ? UO=

ui^4aa. mouz ..TJw4ct uzzto= c^$d . tiJ 3f£^73

nmct , e^td u jri zt &^Pb M d^Tieira

Z733J,o8eot 8dor1r c . e3tbot F 8 Z 6 Zt

J =W
l Zje^ctj. (O.;F `^,:^ O J$d Ties N^^tjFes .7rPJ.

ZAo-tF^= aJd $d eTj,^ Z ra o^J JPe3 ^e3M

Z°e,^ rigr'. t3;^6 66t. 6rW z3^t3T3^o^FN dt

e,^^ v. ^a eN$ziri^oz^ t3o, zt Ti§^

8domo d Loonm rWoti n (10-6 m)
t3r3. 2^fJZDO& zsJPP3 nom=u P $,O rlv

e qct uzzt = $d e n c'$J^ ^vIJNJ ^ae^Ti 2^r^ 3s^ jt^J.

ZJ i &^O^Jc^OZ^PJJ^ OAF eN cj TjJMc ec4ri UT

Z c^br3 u^^e^S'J rdL3. Z (^eJ^T3 ^$O^J e^'^^^O^c^^^^$

^rt3^ t3. r3 rae^tit3 erJ d o3^e Z 71i ^;^

efr^ Pri^rie ^t3PF^^ t3. eru $d T1 Nra

C)CZ7 We MM &Md7 M . Z^02J C)C= D Zti 61 $dM71

eru^3o r^ J . ^o P^Tie e^ 53" 6$cxb FO%n t2

uct ev5 $dzSri dt^^tie? SO^^ri^Jt3. rr^t^t3 23s^
i.e 20
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elmf i^ s)W d Z^oza%,d w3dd) zdoagig

z3^ eru3^O^d ego $de^tie^J ^o

Wze 71 w $o loaa WMrM. =OeZrlei3 mcpzdn

8088 OPOdrWto 0^7^J° c^^oTcrldJ . er n 8808] 23Pd be3=

,5Z36c^^J PJUzdo VVJ , U32 s" M5P3APatZ QF1d. U4-

Z^L^JTj^ a^TJL^J c3 . ^4 8u088D7103 O2^J^^u6^OL^ 2r^0.j3c^c r^,

e3 to $drriOM) nMrid ^tzW2^^ . 23O#J c)ecttOPC= ^`^Jrj^73 ^Jc^0^1 0^3

^502Jzz^ ero

3zzOMz eru v

e^^ ^v^idJ d. (>n900 W No) e3td

'60tsp. e d.eod ^4cJ tazt 23f^t;
94 nCZ71VJ

Zb& of t 3zt; 4 etU3^Q a^.. ûO^uJc^c^ Ofl) nO rl
24

eru 3o rte e^P^ ^ 23e^ ^rad2Jd^io^ ^^O X)D

taC7 ( P^LS6) 2JSf 3^d.

g4 OP^r^ 2JTnJO^J c^JJ^^c^JLj ^^t0^ c^c^J7^

^ee^23eJ. ^^ZTJd£J 8u08u Oe^^ NJ34c^0^

8u0^3v^c tldJ d. e dL u^c ^Oec^aL3 ^ ^3c^Jd X3613 2J^PJc^ii

,bomrl ( ceramic ) a^JOii & .nadJmd.

u tdt .raert8ftW Ac d OP=e' eru;^3o rig 3Dzdt,

OP;= z ^r^stl e3r^e^Oo^̂ o3r^ildJ z3.

3 wnewri nzdo3J T ?6c?3t'C73?
M

23 J f^^d ^4 uaJzOPat?lgot 23P37c ^F^iJ^

eNc^^03fJPTjlj^c7°. Z e e^ TA E 7c 0^^^ 83rl 73 Tic n) Guo

JBa^Tc ^e J 3^^Oeri elLc^^O^ J «O^^ Oe^rie^.

zu,3Off 60Mf-M* ;Mtb Ge ri cac^J^3^d. ^ ri 0.14
^J eJJ2^0^ Z, C, A%t, er do J $P^3r3 J G3u Ora

vJeie OiJP 3vc^)OP^^ rj)^^ ^Z,^`^c^'.

ado d fl ^ 0 $d ri ^Ja 3J0^^OPc^^7jS 3d^^O^i

U*dd ^f)d^N e3d^Pri^^zJ3^d.

c^ j 3 e3^d ^^ Fri 2r^,O^JI ^d23P odJ

2JO Pc3. t ri e^ j 33w °3^dJ ^. rr d 23PO

abidcid e; 3ndd L„ :b*ct cW. ai cr .;odov.

- c'^ OC36 2 36c

Eft azd *Lb tioso^ 2321hor56

o ad i ;iv.

xod zd^ .*Ct Z.0 vur^^,Ed ti

ido&W 2
dofd 4

cuurto(n

TJ^Jc^jO M 2J i D7 r^" `7 T go^v ^$

e3^C7 g4 OP^l^ei^ ^ JOOP w'e^^

ttill2J^l°^ ^ C^ ^^Jrj ^ , ^Od$N]c^, a 23Pb3a rjy M

3^^,OPri^t e^d^t^ 23PJ. e^0^ $^f clje^ J^^u^

'j'at3t e3te0Z3 $dFc@t 3

8u8m= e^2^ c^PL^Jc^dP e^e^r3 3^3^^^^7^ot3dr^

c3JJPc4) c°1Td a dr êt103J c3f^Pc^d`c^ 2^TJt 7jg?7

c:.Ml uttot) $dMriei, t dJ3MO Ec'

^p

^ C3c^ Oc'sJ 23$ r3

M

Z S^rS `v

^

rtca Z3r

^ ^

t1CJJOL^

tn- dJ 24O No. ^e dpi "6 q^PJG1 tz^d . NC^^IJfJF 66z
A
1 1

d.tJPf =od Ondd t2d d.raMA e3 cif ^ elL

db8d.

uczz nm=^ 3 d Oedrioo;^ 23OzJ Jr3

a .f C OJD OP^vr3 ^Ji r (J 3r]^OP r r c^c^J7^ do'PJc^JdJ
aJ

ee30 9 NO^^O^Uc^Jfi cc^^cra^c^ e3c3P e^^^^lj

ZfJd3 = ^4 OPe )̂7jS^ 0^3uc^c^^^ ,pd Rt,.,73 OJ02AddQ

Nodetzu.

23eJ; e^o^^^^

• C-i: ^s 2pPsm t Mr a0 ^P 2^ili^c^6 ^J^e yeas

ZN 76 3c^e3e , 23or^SffJdJ.

M;# zldOL a PN 8^Z3CL^.-o

- .076 cTc L^O6

- eye wos wc^e76reo



C^ gb;t q4 rudi^ ic^;Mddc^t &90 4^tidL4 .0 4)

q4c^t go;4et i^^Cad u^nrad;^

zNP^ jd^ e^3P ndirWod UddeJ 'iraZ"o of a3JeP'c^ zN^d

ctmozirut^P'L3. dJa5obe9dp eq&S= no:bFQq^Vi t3 nmdo3ztl3. eggmt

^o3,F^^^T ) mod raeaF^tl ^e^d a 8^^d^ r^ Z3e$z3. e^e^z3 eru 3

^d,o3^rt^^z3. e^dd^^tj e^^o^^o3^tld.^^^ rae^e^ aDZDF

end) zae^ri^^d. Mrtat dortd ztee3 rtraemeh= zz^zwtead zade=rt d$m

d^a^d^^,d. gs gel e^o^rt rira^ ^o3Jd e^dr^ra^3d.

zN^No- 60:b 33&t w z^ri )aaO:bM e^de)0z^A,z3.

61 zNi N= mm zozd tvzzrid d deddri

Z!JOZ.J PiC-20S UgSM '^)d. e q)FtcDoSe jd t

l5i ji= zMrl7l% M6Md, 46TMet, d,

75ZZ FZN;)t NPc^e to 0 bedJOM Z)

M o3t;8rict ZZ Zae^^tlr dry Uj UJ.ZJFtd &A

raosP^. &errvr e^Z ^^d^d e^o3^ ^^'ao^

ZJUNOc^^iF3 d^d,jdJ c7J^vJ 7T^c^JeFe),z3P^deJ

e^Z rs^o3J^ eruz3JaaPn e^d^^Srie d z3 j r :3.

zadJrt^3d. ` ejdt3 e^^jticfe^^ta J^^^^

ee7^oz3" ^^ Zad^d ^^ri. e^j ^3ra e^QF

d^d?^o^ d^^^.r^e^sod eruddr^.rao^d^d^^^j.

PJd^^ d^^^^^ e3e^ad G^itaFZrTJc^ ^c^dc^.P^rt^c^Jd

eNO dot MzAq, u g z3vd r3r3 dead

= dFt ^3ot d a a d cid, d ^d

Mrratl tat e dJud

d^rae^dd e^rie^,d dJ^ R,ZraPd^rie^

e^^^,o3J^dris^d ^,iO^Jafc^F d^dC

e^n^tl^3. d^ N^adPZ3dP' d^ZS d^rae^

we 2(")')
MO J63 2
idossd 4



Z;aafUE^ glnd gbab ;Jognzd eqaadgi) 7doa

Zpzd^ mz^0 6 Zdd

37c vde'L

did =0d t &=it dJPe3 jd ¢ ^dJ^ e^d^zirie 3^^

oz) e "6zrhd eu;vd z ^i^o3J3Jd ^z3^^^N end)

zJ 7fZt ^Jc^0o Z3e^ z3ed c^NPUT^ c^J^

d2d$ d m znt d-z=^A Anz d zb

Z^nZDA c^ WJd^ e303TJcb7joma ^BeQNZJPM ^Pc^JOv^

^cai$^T^ c^,SJ P`c^7yj7^J0.^J$e^JaiJ.^`. & 73 e^Z3J Z FJ Z3e ^^03Jd

e c^avJ^ ZJ^ ,) d ^oEd^wWit. ZSw 7 Je=&. 6471

c^,J^uC^c J^etuda3J^P7i dry r^ 23e^t1z3.̂Ti $ua t D eJe^fM

adr 3e ^^,dJ '03 nn=gdeod̂ uJ02J zmd= t

Z^J^c^ c^J ^Z^ . NO`d3^03Jc^J^ 27^J^ &'J^c^ Z f c^

Z3P^ai^d POSP eNZ3e^ftd. ^ ^^ d dJJe c &

eru^d3o^3Ja^zNe^ N^o3J^ri^jdP^73 e^dJ ) d

zuPd3d^d ^Jt^e^,J^jdJ, deNdde^o^rie^ erv^d^^

radd^dJdJ. e^eMi3 ^3ddd zade^doJJ

^2pTJc^L3JJ7^3c^ 7iea^ ^^e0^^.

traN 5Z0:bFZ7D3 j, ZtA,dJ 03OZb i^o8dd P) j
to=5W Z0mZV J71e^ilJd rlea^ri :9 7idJ fz0W,

A"j'S JFOt1P @zzhdz3P&i.`. ^OL3 Z' fc'^730 J New c^^uJ^e,dd

e .M8 rOcstJfc7FeTvtl eOQ,e ^^^e tided d

rj dJ3^L3ec^. e3dd^cHt Z3e^03J am Z:i^w` `tOOd d.TJzt

^dOZ^^7t^ jse^. e c c3P), c ecb c^$. 2b ?..-'Pct ZJ^4671V

t,&Ot Z3)ZrlFi toctj3^71f;Od -JDdOZ
e) P)

eru^d3o D e^^d. 3o^d ^J8eO d^^ zu Nee^Jd

if

e3067Wct4 tact =ca e^dd1^ ^ T F OiJe)7t c^

U067ie dD e^ r^v p Z^; 0P8=Od

ZJSiNc °b^^23P37tj^. e9PML3 NEB c°nLc^O) ^WtdJ'd

^23arcT^^P^ ZJ'P t^Jtl^Jc^)LJ^O^, a or 'zzma 2

VZOtF,Z^Z =Ft4 71c 373 ^u7^dJert^ 23P J. c^J7jC'v ' O=

Z3P^O^c t1dz3P^tldJ^jd3,a ^ufJe8^^7^. ^dJ c^J^03.;c^vJ^

2>de7d ^^tld^, e^z^d^^ o^J^ ^O^F^r,^^z

odJ dJa^o^e^dJd e^z^d^so^o^JF^^3d 23 73^

DNd C90'^' 7^^J'ZR dJd ZPMMc 710 & it,,e JJl°'^, ct.jD

eNTje^,JeSJr . ^i ZSd^^ e^CJ )&6cb uzpz,)

n OJJFZ l- de7 Za t3 U0=7Z) Ti pm 7^c^8otiJct.

dr7 J tD toal. toalo:b6 eeemdd e3 rc does. 23ed^Zepda

=dJe=dJ. tez ) u8= i 66,OFt 66&

^o^^r^e^tier^d E ev, c^Pdz dJzb d6zt Nom e)7w3Ja

uo;^6d6 2a ^ e add . e^^ d^ ram ,)4 MoUt=Ma

dJ z dfl 2JdJ^dJ e^daa7i3^dra3r3 z^eNradd.

^^zude93 ^3^^ ^^^^dJ e^c^^7i^3J^ 23Prj ZJ^N^.lJ^ZJPMdJ.

tq s^ai^e? Q^te mti dJi^^dJ driFd ,)416dJ &&Od zee tad.

e^r^deod dJ^i^dJ d7iFd ^f^^^e73 d^a^^^8o^ai^e,

Nee ! c N^o^ ^^d^ . ^edz3e ^^d^^,o3r3

dyad h Z3o os ^ ^ ^ d z3 dJQr^

5Z=FtZJMtj?.

gA Z)730JJ 3ZOJJFdO Z33,;).Mtj =Jil cZ

toctai^feP)i1c1 e9Z^,)D,aaL^^Je jm t1d^, udJ c3623e

d^ raP^d de deM, mo, got ^dd eru mze=

^Jc Z
06

F-T -D Ose ^^uc^ctid23P J. g4 nOZbF Z)do'J ZJA=

t,^ 0ntj, tad ezvtiz Zane m0tF

a^Je7dJ d3^^ e`Je^'^P$ L3. e ct M=Z! z3e dfc^7303Jc^Ja

z^e^r^ .ro^dJ^jdeod, e^P) ^er^d^o^ ^a^FdP^. dJPP^tj

^zu^tl ^ae^d3rad Ne^a3JaPti e^^.i,ZUD

3d0 ,tZIC0 3J4 c^T17e F09J^^iJc^ c^, ).^iJ^ e3^F Z3e^dE^c 7^0^

POsP ^^ucTJtld^, ^ec^J^c^JtjL3. g4 zo:bs to d

tzmd zrotOF3 j^rtiz3.

-aMj3, 204, 100 ea d3br(V d-4,

Me Oki, Mfto^D 24P z3M , 33P tot z3oric,rats 560 085

gi2g a iee^



- mu QL.Qzm'. eo^c€
deb dz33^ e^t^^o3 ¢ Uori e e^^ ,aodd z3c=m,. z3ed z3ed

Z^ M71 h z3edFa.,rJgC:b. 6bed dz aD M7c^ 3e UDZ^3c-J. UDZb3ZOr3 Doz. oQ t d.rde)
=Fj

LINFAIN ^IU

b

e3ciso i^ $ .300 Ood 36 . ^Zdc^^c 6=F=6 dd .re4) )) =2b

zDq del i e3eci^ =a e:^c dzS3AO sddft c^eC3tc:t

uc 5 -w-z,z3ect zun^^^ ed dz^^o z^r^ oz^ z,T= aesd 63

M6t)il mod. 130-200). U:^ =zb ^dDe7 e utA.

e^e3 o p pie? Lsd ^^e^ ^o^d dre fie; d^d^3eo^ d^sd. e^^

ded dz^o^ 3d^i^ ddd^ ^^ric^ deec opt. e^^^

U0T1 e^edi^ U9 mztt d3 8D =Ftds det dzl^ z.,ode

ZJ730 ==8do 81;t. Udd d

^^ ^es^d^. e^z^i ^ e^e^rie3o^e^ d^s^i o^^arie^r3 O 3?I z3e3 dada^sdpd^or^

rne^e^c^` ^)° 6bed da =d d 13 23t=i^7W UZ^) e5mQ MT ne= .

^d^ee^ sst^^e^o^z^ie? ^8ed dz,33o^ z3rae^t3s^i. e^^^ ^dd3 ^Zv'^f,

r^ F;f dori^ie^ o^od ao dss zv^d^t^i d 3 ee3 ROza ,^-a z3eO .

d°& e^o^dorid ^^cd e^ori ^,e3ed^ ^ dt dor^^r3 a e rrd

^^3rie , z)^^c z3eT3oixD z3odJ dJde^ ^ros^idd ^^^ote' ^ de^ti

ern e zi zzmso r\ dates ^,zidj, ds oca=

=F^t 4j^)Zzh ded bit ;are FWD, -,EOta, 808D 9 F D, art dL i ,

d a^ risk, dne a r drda^ . e^ jr{^ d &,T^JZ de= ;=Tl a

d^d^ ^d e^^i^o^ dsd sM^QFris^t3 z3^2Je^ a^Nd^d dJ^ r^e^

rr6t)i d^ -MDdoz ate? e^soi UO^SJc^r ^fJF L3 ê. s^

tizeug)zz. = d^i^ = e^eti^ dms det dm &= sddco ita 1543d6

Uon,e d,-ze7=N ;)ca UaZU r3 ^raN ears ^^ ^ c'6,a a drF^N

zZn6= o3= des . ez^tFtd &)dmrt  u8^ doatD 28. Uz^ n 8d &36=

F=
1

eozu . ^gq wed t JtUmh z,0t.rdd 68=ii Z %t (1858) te^sd. A)=,L dz3,l,t

d ^^ e 1827 c vocV^4it Q zv d St. e^,O D hod aDe^3e 23J F drd ^Mve

e^8Jo o e^dd ^ c^ CiJQ3^e 80^TJii, aTNfi ^^^ GI^Fc^c^, FBo ^Lo dfade^ e^dd

be 2009e
aiozdjW 2
Fdoesd 4



GMs-&3iE; 9)nz d dojgnzd opaadgi) idoz ig

7 q( Cwt . of a Caad'das ./or Efarfip,.

iN Yllwr Ma n., C....a .. r. q••• r W .r.. rrw wral

t. OMIy.YM ld...9u4,ra+.NE b..la. 4 ^ °M'.^. _

aiy 14w. q( .dwa, .,. W. ,M ROYAL :IOC•TSI'Y OP LONDON, w, A. wdmip.N

r*.r aW ...r..wa.4 b. .. d..a v y .M, Maae, aW aMly .o Mro... w./.r .,d

.W .W .M... t .it Idw sQ o/ hAL/.« <.,l I' .f r

sl^

aaaM.awT a,w J ywi
AI. YW..Mwu. Q yW^

' rte«. rys:n

• V^^AlrwT+.M rr.Awlw+^ +b ar. wo. a.x .www.AV.

^a rteri ae^:~i o o^^ct ^.ra^dat3 ^,3draee '

tNa soda` m^NJ6 , z^o d or Aso mv3ex)i^

^^Jec^ad 23CJ°r^ee^O^JLje7. 7 e Z)A 2.,W n' ''d cb Sv^OnbJ'

e.,2iet Sot). aM 1845 deb VOCM Z08 MZ3 F e9 '_'O t6

o^^Zja c^^c^t FO^TJtI ^^ee^. FL^O^TJ^t. US 83OW t N^ .

US Zeed dz,#i^0

e9c'^.7.rJCTJ J e9^^0^Jc^^c^.Jd ^^^, c°J2^eL^c^ c^3^^ J2^N:^i^. es

U O-tFt eis SF 7A m3e rl ^mh de= egoSdOr1Z z ze^

^a^o^F^ 3.rae^id.

ejS c^i^SJ^QFO ctl^coTje3e aaO^Je^ $Je^e236 e3cp N2wFc

i^fJdc^TJdJc^ ^c^JcnlF 2a^ ^dzi. ei^ ^^id^^^,L^

N02,JOQNOt 2^c T T c^drie c^Jf^e) ^rO2a0^t c^Jv^J^ ^di ;^. e^wd

2A z3ed ^^nd^ izi^^ e^^i^o^ e3 dd

c

d )e POO9

ido3bE3 2
dosed 4

Z^^, 1850 dO tdZez dMd eFM !)CJOC , t9S

2JT3 ^d NOZ3raei 3r3 e^Jc^^£^'a z3r^da^ .c) FO q04-)T W

1852 dO uS uD=e1 4.ra 6&30 45^e en eSOlO^A^$. e ri

t^V tai 25. =dDzdb@Iee uS wet (z3nde3, ,CM-) t

dzs3 zt udd eruEdo3.raerid YJr3f"N z. dd JEJOZ^ ', mob e9be

&m@dcr twati^mztl 300 r dnd=t).

dcc7il6kSe&30" eh, 2 0 d UOj^ =.Z!=0 > Adebu3c;' e9h,

ue ecd umuzo e3 d^ eat ;^o^F c^-iF8o^Li. es^ ear ^o ^

=ad =it4 det ddi^ot xj'6z^^4 1858 d6 2Jdzt

ZWA& udd .rac UZ^ M FC:16

e ct ur1 363 z3 ^ ^ 2„ e rLzod 750 otwnei Zzotmtl$^.

0 dz' ^ ^c^IJeL e§e^ Cc II cSJOL^^^

,;. Wand rtm)COt. 6')St3 dent t3eadd 2,4fpc nno cZeM

VocM,il zap zsazs<F erz oZ^3 s^^da• dra^Q ^a rt.

TIE c^MtMh 2o2 h2b. 37c ^3Fas tMOC^ pZd8t 2JOct tlrJdJ
21

dei1 Mu O2 =ot rrvO eDattf nde2ZZ teed

(,zuo e^zu)d2^^ as zieed $otz

pz6cdtm11 ,e NVN^.

rye s udd nmtp 1850 d t2t;i o2J

J=&Dmz=Ib. 1859 deg i ZFF5"' Scud

2.)O P'r3 Sod. 1858 de' Z3,c=' F^)O3]C' Zz3J.)F .raeZtrie

h 'OSt uamz= '] uq.-Uz;^ 2.,dF A d. ZpDd7'

36Uo73ev $zoO^.TJ deadorii e c^i#d AezS e.77e adtt.

tp dSt6 (1857) ^SoS6zdfte3 nOh .

1832 deg z$bcd ZzSedil Noa, oQALt Mo c3ri

aazu i d z deod ^d ia^de^d -Atd rtt

zoe r3 e^Q ')S ^d€d z3radO .



,S^ 14.rnv of tl.n Loft Hud. Snnc-

ad aar r 18 5842
ad rt ocd SSaae3Z3 .alJgdOod

6e ri' zSJi^dt ei.rzd6e drzdo^ . 1859 d6

e3dJe d e3 J^um=& 1860 deb e3^id ^dM^e e3^..^

eu adzJOs2b. 1861 d6 the ^08 Z3Zz3°F e3, o^^ e3^, OE36

^ZvFc^i pry e32;F ^e^^,d. e3z3P ^e^ide^ e3^ 3Pdt^^zi

j a.3 d^eri ^ zJe7o tiJt^ d^F ^, z^ draeriso0i

zJe^e>J^i p ^^a e^^ri^ etu^z^dide?^tl ^^ e3

cLzerttitd U2^^O i dndV .raot^. u= U3^ MZ^^6 (1861)

Zd6N2^=D=d,rao =dd,)d. ,)tot ZM, Nori3.

^2 2 d N ^^,zp o^ i3 .2eItot6abe dA3

agaecw& maid zJr Na'' z30z;zoil Z.)J

=ad^ct zJibdra i^^ u8i^ 4^ 8302= =

O3Mou d? ZodD erut^e^ , ^idJ. am

^)Oi^mztmrt e382^ zJ= uN 34. e3zui^ zmzi

teed dzsi^o:J ae^de3t tezk) dA

=t 31P-^Jt8mzrieJ. ud Ed303raz d^ adai^z3P^ti z^^e^

^^ mostp, e3^e^^i e38j

odor erud0.

1858 de dratieJ e3 o^o f1 turUod the e3^ ,

i . ad m ^ =4rlO SdJmz= (2008) 40 3e Q

e3 ,3o ^1 ^;f^,3r i O 5. e^tt^ ^^d d^zjt7^ rr if o^^
Qad radd duz df^ tt. ^; Lod cQgog eQd d,r e315^d

&)T^ M aet^e5 deriri 3o^o^i zJZ3e^ €^r^rao^d ^aoz^ti ^

e3ddO UeJ¢ t, aA)d Z^ £ZF d=Z z3 e3e m$.

r^P e3^ o d^^^i^ Zdt e3t^3ri c^Jd MdFCf

e3o tiu' A, i^o8d e3dd i kjd W Brie a

mom ' toV) @bdd .raoa . e3 de =ne5o

'Z^OT^Oac^ `4aU ^,draP7^ c^ ^ e^^iF ^^ raP^t^ J3fU

e-cF WZc ES6c)eN ,ct ae FFiC7.

2;ZeArtCr^ SZ:,JFZtr^.raOad. e3tid 35F^e e3tAo^ 2 e)

p^rtC e7 ^arad3P 2.,OCt PEAd@ EdgDd;gdOO3x

_4 tab Cott e3a7Dd333raOUS ^.6e ; i4 O:J Qdc^^e

e3z^^^ ^37^1a c^JJc^da ê c^ti c^csc ^. u8i 4oSd udd

c JfaeJ dzZi^= Woddte?o3^e dPzZ dz3 Z d Qtd

=drtotFtd r'^Odd ZJOt3 ;^Ommti&Z =amd. uFJS

^neo, (3-9) = E^^d i on L; (10-17) e3t^SrW

NO-Md Z, e3=dJ 'Ou a zz F C9.t1 03J N2'Fil UhdZ.C.i.

i^o8d e3de e3t ,otGeed dz Dz mt a5 (17-24)

tomzd̂ ^. ;^UOL3 T36 e3 p eeOZzcl Z Zm6vo:b, z4e F

Zz5^ztra6eJOtti6 tut =Mad mc-3tucil C-^e xf, a."%.
tu^ec^ etc t^Pc^^ , c^Jc^F36, e^e7CljJ0^i , t^^^^c^,

;^o-MttUDI) a OZbF^)tF&AA M 3.6e e3M 150 tdbZri

rtSktd.ra t ri t4 tot 32;t draa tpzdr =W

mrlatmh zzetO8 *5mh uo,^Md.

585 105

E

3o3rvott oUDd ^z^daradJ^i^3d z

^^$o3JO^^o^aJe^ e3 rte1^^ot^

^riier^ NoewNzJt.

1) e3^iJ NoF^t^ e3^z^^

2) C3t3J -J tr$6, e3td e0t80dPF^^

3) mM e3 zzzd z„ Oo^dotb amrteJ.ra

1e 2')O9
idoMbE.3 2
doSO6 4



mrwed% Z^Z&SeAD ftodaer id:
wozb-faor')

'::,c 2009

tOal)E 3 2

idoeed 4

- ^; lozzo Ttz

moL33 c^. z^p!ez e^ jTi t'Jc^e Q^Ti^ ^JPC3 c^Jc cat^c^ Yti ^ PJ^^c^1W

euPdt7c)h 3. IQZJ71 f NOd 3 m^JvJ^ c^a^^^ a73 e9c 7^ c^^Je^c 23P J-Y3PL^lj , C9^c^

e 3ai) t90%, ZZ)Mc cE. J m )484 a4ot7W t4,50J d ecMtSu6ZZ3.

=t z3P Todd, ^);^71FzDs7W ,)a^ mamztsod eruTi T3raor^ ^^zNPs

;^Otneoim to girl zmzi h ^ssh t3.

to e^'^7TJ--)-) Zwi^c rdPc^sO^ 2's0t

130 ZS4F % 3^M ^SM=z3.zji^

18640od ;^dct=e3o=t dzaod 's t9 a,k3

140= , ^ZozJ tt e3o Ot7 F1Ad tt)MdJ

c^c^4'islet c=;9Deem Q^ 2)Tn Pm eJDzC3.1905dO

cSJ^2 ije^ w ^ilJ F3Gl^c^dJ, Et MN h. t9as cc azoe
J ^ta+

d= 1935d6 7Ae3P'ttbd, wAt% Jc^PtTION' Vs3ouz

^30^ Tie d ^e Pt^Nr^^ 1950d d6tt6otP ZO.s . M iF^uDdq)o=d

&zcsrl zsx6z^ e3Z^^0^c^, Y^TJdû^P703JP Tief 2JT ^^^^ c^fJ c^f^LjP:

NogneO2 0 =2b. .r^P&IV6 azt tt = ids s^ d^ ^ d^ s^S^P3P

^Z"C J ^O^rJPt,^3 a7cL^^, tJL$^UIMc3c ^Z3Z$^ c^^ic^Tt.rJOZ^L

1970-804 tftZ6 . 70-80d ttttAie umtQ tcet7l%t ^i^im^id.ta CX7 FcQ

NOF3le7P c Tl%'J eZde3. Vs, NOtc ,U =z2J 3 03# cdoEt3Tj t'.frdau'C OL3 ;A Nc^JP Tje^J

AjPzJ8 JtDJ t Nv^JO^J^^ ^B ^T^tJO^ c^ . t9ilc^

n'1c 1JC 1141 M eJ^L3 J^ cJ P 3qJ) YiJJ(^u°C^Uu°J^. C7WWJ e

Ne^JPT^e^ ^dosc^ t9tcJ t9t^^C^^ P)JcSJsCJc^Jd ^J$L^c^.

19704 dtttni6 de;57 f twi^2l^ Ti4e6

ZF^6zNPs s t z'ozN^ Ti:r^doz^^, gs zip zip

c^c^s?NPc^Tje^ Z'.,Pc^, c^ ^^^ tftt.Q^c^T^b^ N33 t9^C'uJF.3c^.

t93Tlef 1976-79 d:D ^a.z&Q. mil A,on6dZd <=

l

1975d6 TTJnP1 =tD ddb Motid d mdrl =8)



^^:• ^ 9)en^ t ^OjgaRczd ®uaft) cd oase;

5e,nri i
e3e -e3edritJa
Ur_2^NIIJU V^P^J

cue )r1id eggcd)id

(N) ^.de^.

e3rrv^^ e9MT1O ESJPP'Z d̂^) z3nPa E dtd Uqo^^rm

tvzj zsntvi^=4. 8Od d6;ft6tctzddtde eat t.e vu ;S

!doz^d te.) j e^P^ ^ ^c^JP 1 ^o^d ^rid^ra o^Je^

do'J6, a3dZ^M rjrJ 1^cSJ,jOO7 c SPe'^TJFc^S e^^Z^ e9Z ^03Jc^

e9u;o SP cFe^^G^J e^L,^^O^Jc^ c^O^Jv^a^JP7i^r^f P'

.6^3Kraoa . 1985d6 es^rleJ zzPeai^ tD^

;^o Frie UC60t'^t 4 zrTJdve= ZM Zo Q= UD=

,dozpA)dd3.J os dt d ^D

gihFc O=a)M'1 c^c^^ Pc'^ ^O fJP c^O^J^ Z^^4

Z^P.)e ^rJPBd.OL^ eaO.^.JrJc^, nettL^c^, dPe^

z d ^> af&f.QcI. if=af MJrt tD3ud =Est

ct. i^^^'Pc^ ^023f^P^c3C JP7 zdPdO:tZjl3P tmOm Z^ e ^4

mm ^^ F76;^ ^PP d^JZjJ ^e7'J^03J "o3J.

r^c^^2'Pc^ ^oPr^3ai^P^P&P^ ifJPc^7jCMdP

e^Je^Jca^c^ c^^B^c^J, c^c^^Z"Pe^-e^3c^c^e^ 7^O ^tFZ^ ZJ7n tfzC-6

2J^ c W Z ^vJ^i rJ^PJ^c tld. c^^2;"Pc^ e^ hod 2J^S^e^^1J^

e9^tJ^;f 80o=6mBrie i.240 ftiz o ^ zzvmztj

i#c;mz &L=^ ^c^7^fJO^d ^47^ tezt) LjJ eFm,at;

tm t i P);=rte Da Z3orl%lnoe e Z^zv!'P,^) Lm
^a^i^ raPdc^v^c^ edd03Ut e9zntzL3 c36a P3^5^i ^d P4'

^3, cTJ^ c^PJs 'J013d zpzcf Z)=m i#P36 tDs;^d

^oQri ^^o3raPndr^^^ eru^a^ c^J Zj zdd

V^PZ ;^Od T3 a LO ) ZdS :^03TJ8"Uuddiz tit

a0^ rSJtj ^fJPO7c L^Z3P^Jt1d . c).^3.a .rj o^v c^c^^l9Pc^

e^23^c $fJZ^ c^e F^3i#c^c^Ja c^ d 2^^rJ^^3L^P7 e^^e^^ Qe^

F^ O ZJ e^Q^^i8ricr ^3.r^Pd ^^^i^PO^J

I^Qnt)d, ^'Od rt O-J EE3̂03Ju^d7j^J PJ^c SJc^ac^c^PMLj
I-h

w. ^

tD FU Z^ t )e e^c^^^c e^J7j P7 PIUPJM^ ;ado dJ ^JP7

moLj^O^Jc^Ja e^Z^^^^P^ ^3f^c^7ZfJ 1^^J e^c^Jr^

"^ 43o^ a ra^iez 2 w2 J^^ e^dr^^Q^3 . ^ParM

z^owo^ ^ aid rj eft z^dr^ e,7E)o= z3 ce

8r3ozbD ei7^3O Od e^ eN^dJ.:^^ Jritnb eiri^ lyDt)d6

zjt, @UW Z YT^eo ti ^ourie^c a za^f^, mz£3rie

873= 35bl. ltd'zu' M67td k%riul eror3' (1927)

=z s Oriel cQil tD6d,&' uoc36 m dj;)P (1933).tttC

azb6 Md tF 66 ;PZTW o=z3 ^ estd "dtd 200

^OJJ^ud7i e? i}'Peê^ Z O2J^uJ^ 23J8t7 U: 67i ^ctsr3 Z.Vq

tfJPBta^l OLjJtc'atFOc'J)Szany 61 zu=d^uD=dJ

z310 d 9AOtc d.

- 2.208/2, maglma did, d. eeoemmidEt. d)&beArada 572 101

,D 4r. meas. eTaOdbO:b Q 1927 des aa4.-bd &a^s° eroa3o,3-aer1,Pj

dr1d a!besjue3 (,t,) areas a of c o'. 40

3.)e 20O9
ioa3aaa 2
,z1oe38 4



E c cEF3^ Si di e-i^ ^o d ^TV7c3 c"i' ioa

fa 606 ea dsea^

^ e 27eso^e o ^^^ uorla. UoO 6.raLl6ei^g. Qtoa=od mztD^t

3 e3oriLo^ ^ ^ 2 O =ML ^Jc3. ^r^er^a d

=oaozbeD Sod oO d =3emd t one ne3ztE^o:b

^ozvzrad^ ^z3e^3, ^e^rr^d^rarz3e^^i z^^o^ e3^ ^3ae^

N^^^e29^e^r,^o^dJ^^. es z3eti ejrrvd^iee3o3^e e^^^^de^

^ie^ d e^e^ ^e a^ zo^i^ z3e^373

e^ori^r3 z3e^a Q ^^riza. e^cd a^er^^ ^F-^,

^^ et2^ee 2^^T3 ^^^^ ^2)os D7 J rr^^ d ^

o) dnto J O12oab z3e eesoteD t6 mzd

=tu 3^nedd n^un2J o3r^ez^^,sea^?p

etumzzzd ar3, ^)ejot; ^ zieo^ ^dJ ra e^

Z,o zq c)oci 'Q3n4ozt Z)^ri

a^ zoo E^ Uono:bo^3 Urit tntz d e, tc^^ri e e,

^eeFe^e 2v2^eo^i ^2er3 Z^=Zjd6 Mft^, 7o

^b^ $e ^^r3 2^zSjz^ ^zr^ri^^3. way, r3 .rae^ zvdJd; Nod

e^z3ea NozJO^i^^e^ c°^2pTJrjrjc^df^ ^e ^e$^z^ e^ri23e^^i

e^^ri^3^e^ z3eri23etj t^N2az ^d^ es^i^ z3en ^r3 ^e^^^2a(

`"^e3o^^' e^o2JJ ^2^^uL^e^^Jc ^Ob3^^^ 8^^i.tJer°i F' ^c^OTT° eJc^Jae^L$J o35c1a^Z3e

to ZU ^^71T Uri^j cr3 2.,dt' Wthh =4)71Xogt; tojo xD Z)3ZdJ

,t'iO 3 2

doesd 4



;^OiQt a7 °, ZqZrl7lY ZM&S No ['9, Ftrt

MKJZ tO^dftOt de^needea Qejo'djo ocnl) m4prbsd.

^o^rl^rt^^d , NO UjJ ^JO^]Fc° ê^F^I'^ eu t tt MZr'bSd.

o 13iy 'JP)T1-4)d3 cam, e3oe I
ZS6 Q0 J'Jc7'Ja

;^Ozz^.f vrwit Pfu c^c^J7^ c^c^FBozcz ldTJrt^^^. tat t

e^e^^ P)^Tt^ c^^F^o o^c^Jd efv3dJT^^3d. e^ 4

toaaootu ^zv d^8^3o^^faa zvode d3toz4=e'

(^e^3Ja Z Pd^B L ^

a

r^ c Je^Q

^j

r

^

tSj

^ Q^

c3^e°. c'JO^

,^{

ei

C+/JCJ W

,

^

^

7

`

WJ

^`

eN C^JO Jt1PT AJdv°W ` ^SV c9J

zxm ZoQO" QZe zWJM3 7tCTi ;^O )OQI,d

=Z-ao:bc a '4e3osw Z^V V:t6m ^P^B ?̂ Z^2J dJ. ;^0i0"

^N^^^Jd e^,^ ^d^, efu^aTte ^23aFri^3^Jdd^,

zjob=. BPS e3detr e Ttf^PL7ê c^Jc^^^Jc^ 23 ^TtS^

cue;. d, =Osi^ 3071St 23m7t?actJLTJd na2Dri f e3OZSJ=,

CaPZri SO=c dtOA tJZC zdeaad M16, ^?^JFc^2 Pr^z ^ Ttei

VOTi e odd Z&V^^OCt NOdtFdOcbjdbOd

O=Zjde z2pT 6cbt d8 2v^ ;^Oeaooz , z u

d3^8ov^O^Jc^Ida Zito x)e h ^ddJ to za t. z ode to

aa^N ^d. O=073 aimed =803 P4prtdclb u0m

V06 riaTJddJ Z0WDditd &Jad zAe^ ^z^Mti

c^TtO ^^ZJ^1L^. &erTzti ;^0 0:b ^tts'p mLDe3Tw3

e9^^^ ^aNe^Je^ Y^C1^Ja^c "d^Jo^jSP^.

egosda , .fac 4deod ;^Oi std 'Pdor̂te d a

^2R1a^jdJ ^^. ^de0d NOTE ^'2c^ e3QF PJc)Y^c^ne

e f u 3 ^ d a ^ L ° Z fade) Z T3 Ed'andt6 zJOd

Tt 3P tad o^^ ^e3o6^,0^ a^^r c e^o^.

wollo-t itA Zv' ez .fa dp ffnmFc^'fi 6 64 8o0d

eae^ o^e?d^ dtM^3Z eOM s'i F M^)orf, 60Z Wos

d^de^T3 efu3^d^ ^3 Tie^e^ dsv zae^ o rt^3dCD

did `=nl ^zv z3T3ot NO TtoeJ.IM 2JO803J6d. re oll

u0ẑ aNez ur= umzd dz , 61 did o^ ;^ORMFS,

e3o"^a ^^ z dt^d No Qo a^PP'c^ e^de^oza3JO3ad

a c^c^F2oT°o^, ^ ^ , No^^f^e^ QJJP c3^rifa

Tl,V AiiPc3 =03Jd CJc3P &̂P1efe? Zouo6 JO'di

b;! J U6F UWZ_orri^ efudoJmtSnmAwt3d. me cla) d6d

^uOva,JO ^rle '^.

^N ^w ^rtr^ e^dP e^ ^o QTte^ ` eJOsasv ^o3J,ot7W

* e0oz3mz3Ma6 a. MF19 d3d^ ens

zloii th - 24&O OLO
P

abozJ cZzs =odUM46 aaozj i zJ04

=Cttcditd ^ c93z3e3.

- caN^^+ c.JaN CJJ

d)e 2009
idou)Ed 2
*Md 4



* COW Mdai^ wdawgmo d4v

aDdaeO Z2n tiot ;iq dabaeg az, st d ^ S ao^ ^zs ^c^ . saeric^aozi

nq m0tc$ and abnerag end uwatdzzd MAIdd Zsa INA,ncoma kd mi

esdd ^^dzid^ ^ ^ ^ asatior^ afertc^Ya^o^e^ . ^dozid aaarA^ at"

add actl zbab nab pt a aod es* ^oz3^^and^s^i

- Zo N.^. =:b i^f

^^ c'aFri ^ $00^. ^u c^d ^^o^rie^od, em^cSJ^ r̂ cO dt^ d^e^ c^JB C°J^c3riei ,^

zUd eez^ d^t^^d rie^rio erode a^^^aad,eDo^ ^ a ri^^^d,

add tdod^d r16603.rae A06 (1564-1642) djzdd25Ftd0zJ 3^nNdi 0

Accolae

eruct d d a ^ F^dos^od. azi^D ,Nd (invented)

erudde^eod e^^^^ e^o^a^eidd rim;Ad. esri e^d^ mod

71660-JdeNfl Z„ de&2;^^dQ. e^ ^ i3^ 71dJ zgamit3

t x(1571-1630). Flo a)r^raeei Z V.

tno:bFii toz5 Z 2.--J Neodog _qt eN^n^li

seoF dp^S^ ;ftrieieD(elliptical orbits)

de? ^J ode ^dr^^°a^,dd Mat. ^^d de e^^ri ddJ

Aim08Ttei d z^ &'2,d ej' eM o 3raema(Astronomia Nova)
J

^o^ riot d d e^retZdFES =Zdp tad 16o9de.

as a,
gaJr4r^e^ c^ d F ode ^o^idJWod e3Z b,4'= Mc rlst aDft2ee3 Z Noi

International Astronomical Union (IAU) =2b o=ittsa United Nations

Educational, Scientificand Cultural Organization (UNESCO) ;)0Fehd. Z

utt6A, aJr3.r,)ee^ zznt oter^ tog= udnt.

aJrLwo Z cQse Z2 Cd teod o^ ^o o ra^ei^ e ^e^ OJD

ado &d ^aod^ .zr^^,d tee; cos ^^e ug. na=) =A rtrwz Dt)Zjrt

trait e5de ee3o3^e. ' s^^^^^F^r^de^ d,tadJd Nrao^F, ^^ddrZ

2009 &aa&i!d e3saea;rofJ2
idoesd 4
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I iE^miE3iE; ^Da „zd &bJJ Jogaegzd oaad&) avoaazg

&raed,^", 04= .rasa ia& W10=6 ^o aai3. e3r3e

-i3 c^^lfac^JFi^e zip o jt^rae ^J^dO ^ Aozv

e3 ^arat^z3. ^^e3ofo^ ^^c^Jt3Z^T3ti

tjctrtA mrtzk3. e`JOdd cV16e ^O 03JF Z D& UD; JM D r u-

eZe) T^di-^ f - e 2r^Iac^J 7t ^8d)Zc, 08 2tTa; Tt t3.
cSJ j ^eMziti c^tc^ ^zo0^ 2r^o°1.J Cd^ t°^ c^

n^03JO } dO e'Jc^ ^. r07ê9c^'a P 2S.Ja^J c^^L^ e0d
QzozJ hCPQOZ^ d ZZJOZ^c3A i}Zd CMC =^J. 'Ot^t3.raot)

V'Q =ct`a MZj t
^e

^u^u23J ,

e92 myti6 (6,Zp 384-322). bib dednei^GiZp428-347)

bq, 2^tc .̂ iF e^e3trO 3 82V 356 -323) Ttcb. ^^

2P8 PlJN, Z.,ect M,,, . Z^nT4FDa7^ &CA t9 Si^nWO
J J ^J f"f

czsmm fa£^=6d ca^ 2Lz ^c al37ji c^Jd̂Of1Pu8'^i^J^O^

e98^b'e3 ° ^eet Ov Z6 cZ=I)t'3.raOt3J W-Ddt6Fi ZZti

a m TUdec. TZaNt tPOt^^ 2 1^e^J c l^vJ^ cif PM

T4racod Zoo Epul ", e^o€3 '̂ rao ^e 74raee ^^^^ti 2 Ja

u^dcrt^Z3 . ^4 2 tD =e7 ?Fe= NOte^ t .Jact' L3.

e^z^ e^ j ^ ^ 2yeT3 i i uemt; v tef:d

^^ ^ tie c^JFij T^0 1jSf D eJl)ta ^^z î ^BifP^c3Tjra cif ^

"2^J^c^J03JP c^FjLj POd " eZozj uzi^ 3 eoft3

Zuc^c^.TJc^^au'03Jc^Ja c^a^O^^uJ.

c.^. ^"dv^e''i>^c r eo±a6 i Pk%Jc^, O^ "t e^ c L3

s^J.J;e) ^.^ Sic^^ CiJc3P&2J c3^''^f1Fif c^L^^c^3ao^7^^c^Jd c^c^e ^n

tjra^03Je7t3Jc ,̂ CJu ^^^ e'18afe^c3Tie^^de ZJE^',^ifaO^t

NO dmz= zidrad c^BP$ ^LpdraP f9ZJ ^ . ,i8o3.SJhote

and*. a i3od po i ^ ^ Nts o^Tie or3 ^^d

FTief i57c ej e92sJp8ZZh i 0i =^ &JaPa,.^)Fif^'-6i =2b

71(0603ne O r ^c^t3c e c^^c L^ 235 c £̂c3T3GL^c^Jd

uWZuu6 i^0^5d' UM e"°lFrW EM, 2JOZ3 Cdc3.rad2

Leif .07..raNZd e 0mtFr u (310-230) 2 .rateod
'z8d. "coif =2b xaO3JF ;)Zk). 2^J C )

03JFc'^ ^^^^t î e^^z z^$eM dz^i$t'3 wcb8 3. N.raO^tF ^)Il

eOd Q^^e?z 3" ^Zoub ei;^ VraMhd. Z; c Z :, ^u i^o27 rjcA

ZM';^cbgmzd tmo:bF Seod A,t 08 tvMti ad TM^e3e 'Qt).

rQt 60 ^DAfZe%lZd Z OeM`F (8.6 50-125) if.Ja^

e^e^ FN^ a 23o2J6A,ddA. e tip Mc dTj43 P3

^s ^,c 7it^Pif^v eruri^zio^^oziadd tiz^32JT

afodJ aio zotvJ3T fji^J4 tÂ'PqP 3R "e9CTJZa O" cJ02)

ZJotv6 50 4 ^42'̂ c^ ^7^lae X73, 2 faelm e3

(127-141) dz3ht. icy2^.ra o:bZJT) ^Zo3 "^ojje,37ief zjoa^^

0q5Zit4 dZ3A)d. 2d is Tb C^Z^)FTj4f 4 ZS23F = optics

^Zo2) ^00 t t^e5 o^ .Jaitri.

z 3e^rie^P3e^ e 3c^JT^ eru^a^ Q^

L3 d3 d23Nt e3eTJ^2` 6 ' Dftmcv

ZdOA ='O el td TgoZ me .

"Z^ra ^^z^i eO 't6d =2 ezu -qt

^^^J $Fc^c T d3i S Jd. rdiwi Os71 23Pd a3et3 $c°^7jS^,

csc63ifi5^tit^^y ^3Je3c^J03Jc^Jd 2302JN'J'^^^J. ^Zje c^JeSJ^

2 .ra z6d teod mow totvj^ dZZI) z3etjrae ot3

c=Cb ^UDZij =FTjeJVif a 69 =ifP^c3T^ 2Jde7e z^J631

g4 C`J ^03JC? e9odt3 ^ZdM3P 68u=iMod V3 ddiii e

Z118=0d &=, ^ze ee'A=

;fey, ^80^^, ^o ^^z< z t33 Tie 2.0 2JT^G

^2^cSJL3Jc cSdTjbeif^0^ 236ic^£e^730^^ ";f e30^ o^ori"

(Dark Age) ^zo QSmzt5zticb ift3o t az^)d6

o3mdraP?Jimt,5o8 zrTJ.'-'OFif taraVZ2 a=d =UDV
8Pxca2b. Z6 Zj0T^ 4fLje; 2^rac^0 c^-e^TJc^i^ 2J Tn t^^

^zS d "m4oaf3om tiiiD F uor " Sao= i5t3tt Rd

toJM 2,e zi u3z3&._qeti^ t tC 30= Qzo2;
Tt ^^ Fz' tJ 6= .radd; 2J2JFtjcc h 2: z '

ab1',?Tt2 G86-415) i c=zb .

e3tt3 ^NTIt (^ N^V^a ¢7 7^l°i ^J^e^tSP7J.

Pao o;a Ti N^ 23 ^t^^^t^ 2^tieratio2^^,. e^

tnt 2JOt^itp 4peeour6 ;10mZ5, 90 T3.rae ^)zwi

c^i3J^U.'^6 ra^c^F4fr1i (1473-1543) drac^d6. tPZZJF>f

n^02JJT303J tb;=7 35J L Z^3F= MZ3CIa, PZZJFl

c^o2 Tj^i if^3J ^t T^ cam, c-,oco c)0O 5 z3o:u;^bm. tmtd6

_qa^710 ZSVi^o itd t Mh e5Ze3.fZC6hd eg Sri e 0mye^

ztt) me3 A,z QOM s to= uom=zt. ^3x moz^37iet

"De Revolutionibus Orbium

Colestium"(u ataa=rt0 Zds2g=rt) ^zMzt 8^4 rgoz*iZMa

toab3 2
afoeld 4



E'MEUE^ eW@d dJz ;JOjgW-6 W5^dW c"^0e I-

r3dodJd >iF3= 5t (1543) tJawJ;)F>i i

=dmdoz3i^,q-

MOM led ;^^zrdoz3e z-,tJaoad)d ad ,

t1aPMFIMF a rgOgidQ e.CINd c3d=F =Qd "

MO usdDZ no:rW6 M tarad& d FrWe7 z,Od)
-0 M

aog=rs a^TJL^J3^c3 . e9d^ ^o^d z^dJd r^dJ ^3dddJ

ddFrisie ^^d zvodt 0gzt)rto:b a dull -0 ^zddJ

ddFr c S (dDOric) zxct tnb wd,awS. ei ^So;^dd

Ada ^d ^ z^ .ra^r^. d^Fde^ z,OZ^ dez^id ,^ai^^d

;i-ztl .mac S3 dJ^J OiZZ3 s Mod ai6Y,c^^ 'iJ3^c^ . @Zzdeod)
J J

XV ;cr3 zrod) d6P t3 zvoraab u9oz1St z3eaart^Sd.

udz^eod VdQdJd =0 J3 zora2b s^rie d a,odJ

,S;J" POZ7dQ i faS^c^zoz JCds ca. JJr1 awn. Mae 3^

O3JF;) 4. C9Su60 ;u Oo ddZnd ;ES6Z. iP:b #4 L3PMP)W)d

6eor dQ ^ era nefvVd® E306) aect3dJ jdt

71MOZJFMd), nkLd c^J3n^a ooedziazJd) ? teJddJ 4a^$ZZc 4

z3Odz^J4 aedJd z3eddodd, Md̂ tuddJ zt

aodJ3d^d. esdd a,odotra azv ze^dztd

ao^JO^d^+^^^de7xJao^JFdJ^e^d^^^^J^.3dJd

^tigd. roi dddo^i ^^d ddd^dw^

= 3 (symmetry ) r3Jaezde^aSc3."

tJa act. Ftz', ^2)d i d^z^b ^o^^Jd zjraFdMz

=z3= Jd^I ^^a usP dJad dd=2b. MiS^JO3J

A0i;a MFitr ZJJ e (1548-1600) ea*ad SSnd^d.

daz^bt ,^o, ad Jzie) dsmd. 'e^rd^JajaJ ztra

, hdJd Z^d `dozy tVMd30jd3 =F teOt

6ZViQd' QJOdJ. J23Jd CAd UdZ^iSJd zrOQR,d ZrTJJZJFd

eN ,JrIV,) 1600 V ej,d8 17do Z'ea^lzz l1

tax, Zed :

e3zsarWe 3 dJIb dmcbez c z .ra&o R,zs^ost6

4Ja3o:b w,Md ^)ecg= dent )dQMz 12b. #q wmcs^ dOri

,de8A,ddM Mod rie7e7o3Jae r3e7e7. 2,3a^ `.dJ

aj62N elz de7 03taP^^fv^o^Jc^Jd ^dJZ1iF t1

u0;W,ddd6 dt^ dJade7ri.

,de 18,r3e7e7o3raPc°Jhq Muobe5zdezi

1564docU. uztmi;f 86 dJtet ^zo2djze aOz^ fond

c^F, 0,:);d r3e j M&3 23P3N pwQ^J^ 2'c^t,d a"^c' .,lF!. d:^

dJOnod^ zv^o^t^ d^d^ as ^d a e7o^e^ ^raed rie7e1o3rae,

ri^^^ erud^^ ^ odeod Jz^^^^tt, d^; Ad a

s6 x , cJc^03J1^J03J e tie^^dd e^zfi^o^J^Nd ^^^^d,

e5Je 2009

Moa xa 2

3oesd 4

rdkSO03J cbm Z2f J=6e)aiidd riEft MfJ etdc. c h

}°.,ead. 2^Wt NS6 ZOd) C9;AL,M^ ZJJCTJZ'P & cZ iK.Jc cozJF

node Q dnod Vbd c;Jzt zmdd zdab d=140M

n eDudQ ttit nk d, padd a t 3 rt dd d;ntlo^5 e Q

dPlidJ art dJadea gLzz)O:bi;bd ^e^^,j z3odJ

ne^e^ ^Pg. ^di3tadd r4e7e7o3Jae ^ddt^ra ^a^c^de

ziJa^ ?edJ d a jdEt4 bead Mcur4.2f4jdd6 ^dxd

3mu o3Jaerisod adJa rwJJd.

Udfa0 nc2d, 2.z3Fr3 Y.raehq a^n^0 3d ^udJ£)c

, z^ea^rsaaadd ttarb set e^3onA&no3Jae dO

tAo d jdi Ja tot Z^^a imsot ^Jn^d3ae tat A,t.raom

sett e30L^laev3f e9d^ d C3t'a mad. e od2ee7 s=

uZd0o E:1;1,e it i:sz 6cmboiJ dJe(C

t^e'3e)OZ^^,edOdJ r4^^o3Jae ^Q3faPtlc^c 1^ ^dJa^,

dotdy)d3° ear ZM ejoc3raeeAd ^o^dJd d d,osx,d. fz^

dJJOd, riso driJ ^)dMF 1 tI, ndrsm= J. uzvd a

tgfko Jd C)adDd r{saimdrie) ) d av 3""43riCr3,

uddeuM ajrtraeeinzs dpi uagq zj04o rb,;d. Mdd

^eo^ ^e3os^ 203)0 e6riil (1629-1695)r1 NeM256.

z3cf^e dent Qda W)d6e e3odJ o3TJOT'Ja. aco d

tJ^^^ r3ue7o3 . rae^r3 . ^,e^d ^.radde^o^Jd r^dd^J^

mod E^sdJtJa0 r3e7e7o3rae nett, udi^ ; 3Mo:bt

dAJ0 rt) d ^Jsl3 ended. 73e7e7o3Jae sctd mod 'd $os

udeod a&mdu dV6z^ $d m3.raaodJ rid ddr3

o3SJaMJ71 emod 235 J 37f^J L3Jae, e9ti r3e)e^o3JaP

Nwz03Jt Vd eTJOLjd Wb ;gdo:bz3ezb. zdc^A 'Odz^Fris eQ

dva,cs 6dea ri)z®d ^ deg^o^dd d c°^JNeU ^ridJtJaod

e>ESQOVtd U dJ (uWi.rad 7^z5v ro d uond6NM!),

z306i^ de=M4 e3 ^ WD J j= r3e7e7a3 raPi^ ripe. ejdd

o3Jaeri ^^zv^11o3Je e^e)c^e G7JuJ. Z3ef$t3oz e9^ rttris^

adJ S3 tFri0 ;^oz^d Yaod c^ta^^3 2Je) ^23J e^c^J^

(mechanics) c-. JosA,d. e3dd "add 3e3rikma dJawhdtzt^

etd A66o3rae. o3Jaett d, 3r X03 z^ t ^e^ z S

,z23Jc^. ^Jd rle7e'o3JaP dJawR,d c'OL3P a^d c^Z^e

^o ^^c n''i L3 c-''i-,c^J v^i6c'.^f)c £7e F z^'^v^c^ a70dJ

r^dJ9^ieTJri)v̂ Z3.

Fsd= mzdoma°' Z3etdo ti^dw ^uO=B =DMZ

ttto3Jay^z . eqdE^ e.NdJ MZ6 J &FO3^e ( 1570-1619).

dJ^,rdricid raei^, e^^ 3'afa7,Z3taodJ eNd -



NC C ^O3J^Pi, ^O ^ti f^J^v ^iOZ^r^rJOL^ J, c°^^JF^O^P

Z ^3

t ^07 uP L d^^tJ^^`^F ) ^JlJltJa^^ ^^r1

M,I w fe 0^ cf^ A e c ) O^J 2^O^J ^uJ^70 JC°^ G Pc$

M y

TJ^ h dzl'jtT56eDo3Ae zjd=M3 "ect Cad

('JL`ezdtd£z t }̀ L os , Z:9ab ^5 h C)td, mzt t^c° 7^re1

73e^P^o3.fJPcJr a)73J ^e f^uSOv^ c"^O.^J

0 uc:tD ^c^^t c^f^eJc uL^ ftr^ee) o r SVWZ Mo i:d
0

't

7'1.rJP2^8^ ,z$Jc^j.

7tZ 7i^^ e^^ooJ^ J r oiP^ i J o^J j.

0 2Ju7t£tT^ 3tjJ ie ftfJP2ij= ,),UCOt6

c°J^^T '1Je7L.̂ fi l^t °'^GL3.fe^l°c^

zvt e 7, 1610,T36603ne ,t,

W.JZ d Zt'c5F t7T3d3 riZ C3Ct73

u'dZjJ^.9,,Z^. ^^^O^FI 7jJL^J7^^Lj caZ^

2JU7^^P^ c^tJfJ^J c^Jc^J7jJ aJ^7jS^c^Jd

Mt 2oZt'Svtl^w`. cj" 6 ^c3SJ0 ctt,^^

T3P'P7O:.rJPc^73 ^e^^^JG°J^vJ - ^Y nTv Ja u^c dTi 3 7^iJc^c^ ^^iJ

^Bz^^JNJ3tiJ^ :n^^7^^rie^o^iJ. ^t ^e>r^ etu^r^^7ie^^Ja

z,mh "r366o3ne efJ^ti^ri^iJ" (Galilean Satellites)

eJc^Ja ec^. "O^c^^c^7j P7 ^ ,2JJ ==ZFM%t

0 r3eD6o1rze Z5 o ^Jottj 2o^3rt ^Jd ri ^^,^.

0 rtZjJ^c^ ezsJPP30^ fig? Y^ZjJrSJS9o^Jc^Ja c3rJP^^.

0 eJ 80z v : J=D.MJh O Ft Jee3. =6C

0 UL ;tJ tc^t = FeFctOtC c^OZJP3JtiLCj =FF^N'

tot.

UDMM 3P_^ -.J-,)=Z;Ft ftttN7 VD a ^ L^6u. Uc^ Pe^ei

4tUj e Pilo Uctr.::F O=F. a^)2td a^ 23 e. edo JP

Z5'. aJc^ Z d^'^Fifzt e^Jle^U ^23â^r,r^^ e^OL^J

e^o^ ^^o^i ti,^^J r^eDeDo3.r^P^ J 5 d az3oziJ ^z3^

c^^c ON^J =dz P JuC=. 73 e76O3.fJe tl 7W0d.;, tPa^^

SJc^J c^7j2'P,rJP 23Pt.lJP v^03JJ.^PM

1632d6 T360o3fJe l s;^Lj " c^2 L^ 2>r3Flc^ ^Zj

z ---0 Nmo87isfFt4t3OZv tomt" (Dialogues on the two

$advre^ dMdCSffiFv

chief systems of the world) z^dt7jozO kt rtFtC

^2jf^.^c^^^^Jc^F ^" fJePTJ^eJ 3^J Nw`. 7j0c^ 0. 2^, c^ P^CLjJ

73P'C^o3leJP c^23JLtt-'a71 Z,Zu6P e^^Pe^a1 Z^SJc^JFv

o e;o^JEt e M 3tztodm=Z2.. Abe Oc3.r^e t- e3Q-x

O^uc^c^Jd ^^BNfJc^c^F ^'P^Z t 7O=F te0d

^e P^3o^;^Jd J^FNe^J MtOZ Mai t^Onk n

UM71e3e 73 06O J 8 z-e ,Joz^O 6t. t^ JOd^fl

aTdd 6: Zv^d r 'Pot

c^3Jc^^,i^c^c t1Cl^J.r^. c'^^O^u^ e^2^'J^€dl3 c^eJJii^ T3P^P^03.l^e wP^^

idod)2
idoead 4



i2^Euw-E3iE^ zJojgdgs@dJ a o292^s^--

d^t)od vie c^J a^3c ^dJ t-.j5OdJ Q w O " tJPc'^e^F N

e5c d0^3 03JFt gu Z ^J ^PM" dP^d. ^23^d

.vh=71 736603.@e eruteg,de og" Epur si muove" " still it

moves" e3dD a:;r3o3^P 2 6tD d" (eodd z^.ra od)Fit

U8^^,3ef r3Pz^ 62^ ^^d3a^r cod wodo i zv^d

d,dr^dod^ ^edz3e^^i^ dra, ^^^ ^^^ 2„wd t3e^ePio3.^P^r^

^od^da^dJ d^de^ e^^^eri dJ^

d3aidd^. r^e7e7o3^P^t3 rind 2j0^ a°^^^ie7e^0.^J^vJ. ^^d

zve^^dr^3o e^d^ d Frie^^ ^oz NddJ3o^e3Pd

r^P^e7o3r^e z5Pddp,^d d^2^e Jo3Ja dJ

e^^v^d ^odo^Fd^a e^^ddr^r^.re^^^d d.tadd^F^d^d

era )1IJ^e ^ ^:

736603oP dDd033al) izzeZ.6FIQCb ct.4FTWD MMEPd.

Z "d^^Nd d^ ^P^^rad^ dFri ^3P^r^ e^eM. e^dd

^ de3P JdOZ d a^nee ^ ^a ^od^ 2JdPT^il ^.fJP? !

6&37F 2)od 3.r'Dt 23s^ Z^odl 2 r-tCo MZt

c^^IJI°^IJP^Ju3c3Q^J7h c^fe)^c^ DT^.rae c^23^ efUSN^J.

rbdJ3Ett FEZ 2Je)d d 6 e^Z eAMri o3JF dJ

UdF^ Nomd tot zae.)3 A==D. =Osc^' c rt %

23e $^ ZJ8809 c^dd Z308c3FW% 2S2SF71et 23O$j^ as 230&:

236d2zj. dA, dJ E1$o 23ed 23ed ^d d3a^ri ^2e^e7

dJd^tidJd ^^^n LO J Oz^i^ e^^ddr^r^r^od oho

OpIki

,-t'ioeh 3 2

,doM 4

i^A6.3^U6 dradd^F ri a ^ F^,d. ^ ^^dd de^r^

n^e^Ja ddFr^d ^ c3J7e^$dc^ 2J ^ .rJo 3^'J )7'1O

=dd6FtdEtj, eruct =Dad.

E^oz^d s^ri^e^^dW2aP^ draddFtje 2JOd.

tc^'.^1FC76, PVDe7306, ^i2Je7° drade^dPc^^ ^r^re^P^ddJ 23^3d

3^ dJPe3, 2J^ ^d.rad z3P^r D dt,^dd F Tj a

vQ^,'^d^. dtadd^tF n 2J)tMnd

ridrie erudtgdri ^^ d,ode)ri do3MdD4. ad

2J7V)E^ zd ZDPe zmdm= .

61 e^d^o^ie3P ^dJrie^c^ - ^^dJd

iotFi^ ^o^dd 2^ridodJ. d^ d sd=dAe

Z)6Otnwe3 0dde 0dD no=dorb.

Joz ^ dP7 c^O 713 3 2^ odri ^do3JOd^. ^^d

8DOzJ dda 2er dot dA zc) zi^odri^od, e P ie 8 rj^od,

^i^od .. ^dJ^ d3a&^3ri tad ^d - 23s^ dJ^a^d

^$dr^n d.r^ddP7.

dodo Mod 2)dD3dJd z$drld deem

i^meva -wze>J d3a, r3,r^P2d 23e 3i^ d.tatde?dod, eruct3g^

e,)r4 czSdMd rM6,-tz,

dPao3..^ZP ^$dr^rie draddP9d^ d. uodd a qt azbL^a

&t%ItE 3 O dDe:^o^3 ^ odD z3;rp P)2,^^^riz3e^dd

a r^o^ ^$d rie^ a d d3az d 23Pd 23ed ^dor^^dd

d.r =6F ri U"6. UOO d.t =6F M OCJ

c^c^JF^e^e^. 3ur5J^C^Je ^odJ 'r11Je^ Q2MMde? dPS03jze

,07.ne Zzn (radio astronomy) , uzAo^,j 2Jr3,2Pe ZMV
(infrared astronomy ) i^Pdw- RP 5 aW3neO zIn-
(ultraviolet astronomy ) , cau6-$drs ;Dr^.tzc cZa (x-ray

astronomy), nadD $dr@ ajr3.^OZmz^ (gamma ray

astronomy) &eA deg :^o uzz o3Jit mL371

2J8^ ^t3 ^r^i pfd ^:^ Dodd, ^^o^r ^r^i pfd

dr^dddF ^r^die^d ^d^r3 e^djd^o -

2^r^^oood aJ tti e ^P a e^odd Ndr^Pddd^a^od

^$ ^e a d^do^. ^d^ c^L Fri2^F^ ^d^ Dodd

2^rao^a e^z Cs^,d^d d ^o3^dJOde^, d^d3a^

d^deP^^, ^o3^d3ae7^^,^^ ddd ^re^f ^PT3

tad ,D0U, e=zdJ 7S. Mfit C3 ^Mo3a^d30de)d

d dri^e^d 2^^^^v^de^ dr^dd^F^fd a Qajhdd tU ?

e^e^od ^^a d re^d^ dv 23e )2#2^dP^l

e^ Cbtd .0TLzee Z d6tdJ mac ' (1914-1997)



= zM FFt6 ti MAt.Z h=*. z of aao ,

^P^e7c'^: moo` (9^PZ7ja^yP eruz^o^^r^.r^o^d)

os^or e^^s ^:f ^ocizJeJdzjz5F7t.

z-)rioi dorzo d71 z3zjno z. z t

ac* ^PZd eru^d7i.

o^an. is e^rwzj ^ ^33z p o a ^Pr3 ^ao2 ^ d

1i oar- '4wodog Z,)A zar3ckt ^ 5710 not

M ztv en)T , zaat ztu oZ^6t

^e-j. Zj7j PJe^fJ ZJO^PTJ7^Z z .ra 0t da c ^uJ -w-,)'ot

^Z^P e^d^o^P9 ^ Sri Mzo a esdoe^mmzj.

7tz n^fl^Jc c$3Jc^aaz Modit c^JPe3 ^^?^. st J c3'^ Tj `

dJ o e^z ^Z^e^ sP o^v7t

^orjJ ^ d ^^sc3 - ^^71F ^Z^^ brie d ^e>J^

zJ73o:b zJPJ7i ^=o J, zs eaoZ) 7^^67 e3 ZJPJrj & tFS:

1. TbZb3Z'.^^4F ZJPJ (gravitational force)

2. zzt63%oz^ a ( electromagnetic force)

3. Z zJFe) 236zut z u (weak nuclearforce)

4. JzJeJ 23,zvt zJe) (strong nuclearforce)

,ze6 t e^d031JP e^^PM rtd ZJPJ^d. Z^

CSC O& ZZOWE 7^JZ 2J &)PJzJmoZ 7j 2.),t ^ c^Ja
J M ^j

t^^a''. SEq^ ^^ ( ''i^$dl^E ) d Fic^Z,ie^^^+eT1^c3

^0 $^38r^ ^ddd , ^de^st^jdd zJrRM idD

-^a6 e^^,draP

ae^ z3e^ ^^d^d ^or^xlz3esadd

e 7irad^4 z ^do^ded

- dPe76 azar1

^b7di^7^43J c+^n"l4 a^C3aZdt1 c^?Aatj e^3dJt I

tJZM 73 e^^^o^ e^^vzJPJ ^oZ3^a^z^izjta, ^v^d^^ ^PV^

zJe)7106 Ut6OZ^ Z JZ)FQ). ZtV^ ^63Zc,6oZ^ Ue3 )m4 =

rddOifJP udP 2J73=6 7bZjJ eq 5 Z^03JOct ^Z Qo^u

9 AA eDd .fMP t t,r =Z;FMft c .UODc d6 r c(O

no r z a d t^6 rid ^ z^ e

S7j c^Ja z^ ^^Jc7 N)C ^71J^P c^23J 7171'. ^^Z; .^

o^^rnz^^ zat3aia»d

^^ z,3^d^ e^ee3cUJe ^^ ^t^^Jr^

r^c^J zrira^rs^J ^^^3saea^^si

cJc^fldr^l ,)C°d'rt6;J ^e^o^67c r^4jJ

dfJPZ ewe Zed, rdoZ ^ tOJJ7M^J4 tD7D=Z c Z Je^ ^7'^vo

e^23e^ 4 dAfPM . ^ PSt8d - iz z) 2JO= p ^z6ocj

e^J ^i'l,7Pr^c LjJ eJl°M^7^? c^^J^J^Jbu3 ^J^1L3.

r3e^e70^IJP c^P^d t CjAdL tFS. C^JZddtF 7'6 6

a 1c7jv9 OftGPO c^2^c,p =Ft

e^z d a03J ;=Y^FZjP? U7^06 aehd 3t

,o:b e^aa^z^ aizjocio^^^

,ZM z nao,t e^^oZ^d ,z Oftj CO a)ly

Ed, QF id za7io^ 2j23^^zjP J . 7D,=d rz =

MF-a. ddo 4 e5z^s*d Noz

0

to9AcWz3odd dares .^rae^d, c^Ja^P^ J"vS^Vc^

2 to d ozadd z3ed̂ e^doa^jd^

^d^^oisv^ ^aodd add ^z^ 'd^e^3^^d^

2^dzb^o^ ad$c^,^ ^.raee^d

az7i^d ^^^
- ue6TInr C;6

mRb Qoda z^mid d3adscbd ^d

ad.rxerb*rb zW

31e 2009

iioab&3 2
;doaad 4



-JA

M@eMM6 ad

azoz^ ztftmzoa^ gs a3r^^v3r^ ri

adz a^rtei erg M116.

oi^azvd^ e^ ^ddr^ ^jdo^

raozid^ z4d zae^ris^^^^r3r^or^ "^e zJe^'^ia^ddo^.

#i uod $olrtV azrw nn=

U VttV $aZ c t(vATW AMA,

&WU &WU Guaew risezJ n m

nad mad i5m

gs^^a$ ^d»ri 8oaoi^z3e^o^.

tab zidm zb^od Azle zthddiae3A3 udci^ tier

ZJea.i off. ti ea^ t9F^o^td ZJOLTJ7^jLi^ ' dsid

%Aze 2^ oa 2,r^d asap ^aa^ j^to^

Legg o3r^ez3ku deJ adrtt^

zr ^^^ideiec3 aar4o3raoz3^ aaa^ ,aoziifl

UtZ aerPocl am &act uulz zttze a daetn ;7Od.

1) e 2,oz 3 ^ooii ^z^zi D ^aziz e^^

^^ljta, 2voz^ zF ^z^.

Fns ^^o^^n z,oz^o^oz^

?fiTJe^^N3ê ^L3.

m zcci Off ezw03 M»U'E^o:s

ut) ^aoi^e^^^o3r^oe^ttr^evaas^r3

cF- 2'n^uf

uzid DMZ o3r^er

a^i^e^z3ee^

- zl.cgzara. lnrie

E.ie 2009

doehE4 2

ioa3# 4

2) 36V1Ft Zje)ri 7tbD

07^ 2Je 7j J, ^4 cSJeJIJ^ 6$O' u8 Of2^ci 7d D (10

d tnoz3 31 NvlpMa M$zjz3 zjczt °3c$o

^ae3 ^ee^, .rat; e3otd 10 d tJJOw 32 t.^Dit,

dic.$ "Not e30$0:J nfi III) Z OZ^J7j ^^

2.,OL3e ZJNJart . zj` ^N^r ZJ "c^ fJN^2J:7"

^f^e2JU". ^az3e$CJ $c^` ^^n^ a^Ll^i^J,

3) -n,rae2)t) t=6 nzbF - e3m (,ze3" sea ,

e3 jnS^ r^^3^.r^e7 ) tjsi^ ^z3 zl

ego (^ra^a ^z^ ^z^ e^o^r)ti^

c^^,c^,oZ L3J;o 23J^^, acct, v^e^'J^ zj$£c^ e3c ,

^d^3^, c^JJ03uz$ ^L^TjS^N ' Z^.rJe^ 0^ 2.,c 71 c'J,03l^e7j

errt, a S. o± ,O=- Zzz3 t'.r7" z, A, ks

, )M O.8 ^8 c^O^c 7^^z3.

e3td 04 c^,$0-t e37j^.`, ^ 2 Oz^ ^ (^e^3 Jve^4^tt

c'',nl°53c7c^J7j 233z^e^£ )c z$ ^e^737^ ^^ ^JuTv^^.

Mzjzi6 am zjzjr 2vozz^ aaeM

^o^23 zjeM ^ e^o^ ^)8et. e.^)Zbrz= 03^o^ a

2=6

C

^o^u xei ao^i d & ae N grid

- UNz;Z,e

L

trtvncb*ctram



,jrieieeddtadd wt

1994dR dJ3c3 d eeedd e)drid eicth d es
a^kz3 saod eaNdt?d daria -nt Nojo3) rioaB igeodd,13 mri & . a^,Bddeq deaa^q d)rb o jc

inOi.) d, ^Digodd e.®d) e4w-admrb jd. z3 *ld 44as 5-vE,3rdRi 1994d e3Je3E a6 P3'2,

asdaSrlfWrTad Qzoiiz e3 r-rad Barad ug orlt^ i^o,-^d uz^a4^ draae rand.
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