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GJo rtft ed tmrc^0d7lo n

cS,c$,Ratt16 -to2JOpNt 20094 zd6 A)o:bitx n om' tnb totmrtjtd 2)73 z3e^tD

t.ru Jct. &jze ll, c^PL^er^ ic^c^ ^^PL^C;c^ c^:'c^^fJP,Q e^ c^LSJ^P^QjJL^N?, ^ JB -@3 e Do a^ic^

60 t^Z tozbNi^ ^zR^$ -,D. ^e72u23z zs^erz^7fF, e^ I)to^ 2s^e7c.r^eai
J J N M e

m;l ae 'Suab o Utm Z^et2r tm5 $ 48 r,^ tdraee^ egos zSDz^D e^oz^^^e^

t t 22 =471c;= Mc ZSFai^ c^, J^^2 JN c^` caZTc.J.e:QjJL^P7 ^^c^v^, F$o'^L^, =2b iE^7j ZTJ wPdczl

^^2 ^ ^^e>6 e^^ ,o P78cm t mz.nze ' Z M56 U=- ^t z A Z,^ ^bD.
J

u=6 :e tc) mu mudD &VD zaprjeD ntne7 ¢ ^^°^ a ^o23 raoacb j zvo= ^ P .

ZJ^ ZJc^F^ c^ZTJ^^Fn^O^TJf1Lp 3f^l^eC7°-7^Z$J^ O$J^J 9 `^^o Z,Wr3 tL3=Z^^ =9AOL^J

.3dct ZTJc) e"3Jz2je76 Zdc=6 ;lI Z^eZ^0^5M=cZ W 47" M^OT^^. td e2tO$Je7 2M 27F36F

,Z ^$N ozi^ o3r^err^o3r^eti. Lot e: P r^^ ti^?r3 t p 2006d6

c^^ZJ^$PO^J c ^e72^1e^^ NO'^f^eZ c375ê ^ eic^J0 0^ c^fJ27eJ6 c70^Ĵ87i£c3^P^ Pic ^ ZJmb=tzc

td=zj o

TN'Pc^ rJP rj ^Z Zue o ^eJ^e7 ^I^^fJSi^^Jc^ ZSMF=LVj (&1J rJo) c^'P7^ zu= z^r^

c=c Ct2 =zt ug `12mz Z Ztbo 3f'P7^ d$NP)CJgaZ zozi, Z!e=7e JLJC' ZZOZJ $ ^ ^ ^c^J O^Jc^Jd

JtcJ eN d e;. MFLSOmlo ;gDno:Je7L3. U; e3i a = Ufa TIOM4

kSe3.rz=3e76. e3^ ^ ^ao^^ Zmrtoc^d 2JCJ. Jz3P ^ 2,oti; be8 ^3dt ti rcce ZJO^Ne>J &)O

P3P rj zJn= nz 0̂9t 2^t,Mha

d6tcc 6 tOM&C3Z &AccZ Z',Pc J7 Z-AM Uct. e%to: it34tZ3Nz3; drJPrjrj'V 3JO^JF ^) T Ett a3 230 J

Z3od c^J^uJ 23$ 0^ N23 £730 c^J^ ^°N PZ'NL3. ^vJoa.s SJ^ e `^J^7j^' u^^^JQjJFc^,ZTJ ^$

Uod t% Os ^dOdjWoiiT^ c3'arJ^a TJTjFc c^J^ ^^Q^^Z3.

= dCW dZ =ZZ UD=F$03J03: ^eJ Jt=NJiIJO Ci`-^S$^2^fJecafJ$^° ^` P3c^`^ ^d

(^.^a.^.)^o ^^Fr^oZ^n zve .raene ^2zv^r3rae^^ri e^j ^a 2^n^r^rae^^,

i7Ddzf^OcbgduOd a Pv^ dtttzd=;5 3QZOW u06 Z;!Ĉ Afu&lo =43EE OIJ=6 ua:J J D6 U06.

66Lt Z!CZZ t JC67Wl ^JO3JFrj eM c^fel^$O^'^i e^ e^ ^F. I^^$03) Diu TJc^^cSJ^ rJP^^L^ ^`Z ^O$P^^J L3.

u= ZJea:=D 7LWVDUE)dM fi M UOM U dZDhC5. c. £`1eFtOa7l%t c^fJ $03) c^ zj= nz% V 3 1%t. Uzi

&,)C6 Z4 c^O:b UJC7Lj6 rLZeZ b ZS. Z^£7c FLjo T1 cfuze c56 v^J a c=8D

,30O cab Z'Pa^ 2^ezi j tmc^^dcTuLj tOZ32=6 E £cF=aTlOet4 ee 0C7d.

zuP raP rie^e^ ot. rcFL CMO ;^oa36 23 Z ^ ^=d 46, uttde7 22 Zi- t =oc ri . elucn

2.,o 23n;9 e360Tt ct, £"e FtOC9rWD. Uj 'veo$Je' XX cao= a7bd3cex'c^e' XY J OtJZ6dO:t M8: .. u=OLVW;
M M 1

77"t o $8^c rt iur{7a e^z3e J nv^O P' P^c^rj^r3 Z 0^a80t 22dtd73 =i=

8e;-to v 30,000 n= 40,000 zv^)rie a Zv r oat. 2J02) $a= nzt _p] Z^Ftnor 200 )ot 300

Z:,^ArIOM4 '3 aocict8L3. t£^cFtczP1 t J fJa^`^ Ja7j47Jfi ZuP P ^".M7 efZ ^J^Z JL$J; ^UMe^ ^

3afJPfl^SZJc JLSJ °ri c^ utj Z^cTj o c^c ^Tf1^2)c iJO$ . g4 ^ BP^^ Zvi ^ N Zv ^3 O^Je? 2tou eD'2P
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i! cZu - 3e' 9)wtEd b Jo;mzdeqsada) E O

7b2^P8 e^zu d^ e^^7i^73 ^d i rad2^ . d F^iod7i ^0^3^ dz ^ e^ 2^zie^d 7jZ^F^

;z (0a) C,3A, ^jzv ey r , 2^i 23 Zewl0 Fp^yd73 ad t68trv 8 .LP z;t

M'30 J Ott ct£@FC^= 2 Zb dz^c Tj ct4 cti.fJOC3^. ttO undz3 61 =clot teo $8^c iidJd Q ^^J

Ao&tn s. oZtcd . &d z$t t 9nnt7j o. 23u tIJe %t zOZJ ^td3 = dd, L3f^ ;tr,P J J3 t ;^

c3'in=6. Z£e)F tOd7j Z2fttc30^t MP)tND gA 3uJ:e%37 Z.,l^.lJi ^J ^3. t£c^F^OZ^7j fJ^^ 8uJOo D

7ZO O^u^ ^Z c3. ^Z^J e Jc3 Os. ^ OLjJ Bea dtp tctzk5o^vt P3^c^0iJL 0^.

2NP luP2flj ^0^1v7,^c^^^O^JP^ e^^ IJ^,si ei P t^P2j c^2^ c^O^J 't-3.2zq n^. U6 ^f^^$O^JN c^^JvJ

ZZ^Oda 3^=Ft6 ;^o$P£'c,F u ^2 2v3 iS3z= t iO 71 eD ZuLD7,08c^.

ftrztz) wo8iZ6 J 80-JN MOO ^ e!L'odO^TJ^ 23 c^J ^J^ ^^ ^ J £7c F^uO J (,f^c^'..r`ĉ^ w )7j c^Ja

^̂ fde^F^ c^. c^ cF^uO^uJ EN QC^e fi 2 c^^7^fJS^ L3. ^^30^ efUL ^^L^ ca^d^ ^ ^O^J7j 3 2 O^ J^O^J

^^c^JPc^a^P^ Z3. 4 ^Pc o33 c^0^^ c^Z^cF.^ov3T 23P 3 23Pd 27J7i7j^TJ^ 2ud a^. £^e F^0^7^^e 7^^uc^.

^o^zj oi^^e^ Fdod7i raed ^2^zv de^3oz^ra^^ 4^7^rae^ J^o3^or^
c^alc^J a^£OF^OZcj ca^dJ c^JB e7£eFL^o7jSTJ^ 2^7^JOO^Jn^iJt'iO^CJcTJ7^Z3.23ec^^FdO^J JJOQ^

^ou^P^ c7£e^FL^OL^ c^J87j323edaii JeL^ LjJJC^7j ^l^e^. e^z3e ^c^JO^J^ ^e 37c O^z3 c^JZ^^

NOcafJF7eFc^J^ e^7^c37^t^OL^J ^J^J 23Pd23ed eJf^P'^7jJ fJeB 2J^J^u &^e73 c°J2^2 ^'OcL^O^v^

JuO31^OZ^J L3^ Z^ec^ t^P ^P^cĉZnFiZOdrjV ;^o4 46Nil)

dmFdocVIO z==6i^ d^m ttzd 15 Oct 20k.b erur^MhbDtz3. ucid6 6 ^r^ o3r^P ,^ 7je

Mb-tOJtuFit c^3e7 E^P7c^ P c^7j ^ ^T3 JO Je1O^^J a^. 29e r^e^ f^^dr^ 73 c^fe7F^OdT

e^2J2 c3C^J0^5e ii zmb ;51 dtm tz 80mujJt nert :^. e3ct xotJJMFeMc fl =c otemc OT7j ZJ' £M

c^O^J if^e7^J 73. utD tf^eFtOdt w`S dlthM tZ ^ ucL

2JM 2)c^F c^J^vJ^ 73PL O` c^£ĉ F^OZ37j ^vJO- e3lOc^`O6-c'^B^Jc^ e^r^dJde $£7c e^c^J^ O^J ^^L^tjJ.

^^^P^e^C ^.eJc^. J.o3Jc^Ja e^£FF^JOL7j ^w`QOP^ Ne^^i fired ^^ a^ ^e^7^ ^e8e^ 3^c O^JFc^J^

^^3P^,^os .r^e^ne3r^dP^da2JNrodJ e^^o^o^^t^ ^oars2J^iQO^^a
n= omtz o2.)3t tr.Cw)cf. k2P3j a a odd ^z^FOZ Jai 2v ^^^ 23e3o jz^

c^TJ^7jo^7^de^, TJL^JL^J. e3JadJdP $̂£ c^^)^e`^^ c^t^O3JP^ 7jcd ZJ^ ^^O^O^P^ ^P^Z^.^4
$^

3c^O^JF^ ^dO^Jc3f^^ Ni7j ZJuC1iJ0^ ^c^O6 draP7idd eJLjJi^^ZJcaL3P ^JO2l`L^d JZ^o^LjP'

2)mb; o 6t 29.,Pct&2e'67W ct. FeFtOM^ 6i^ X4 djZ&A ZS JMdou ^dh 3jne7b8d. UztbC j

2C et7ie Z4Z; FM U08 ^c ^^T^ ^. 0^^ $0 73 e3^^ fJP2S7iS J, Z F^ e x P^Tis^ c^,J^vJ^

AJn C 7j%J t.G d& tz 2̂S 06 ,l^P 7j N^ p^3J^e7. JOs Z„^^ c do.2. demc t P5o= z9.,c tnet71 c3do^d z eZ, P 73

e3J^ X61,,6 Zo=botdo h ^uP3L^ ^P^2JciJ^J. aan4 SWOb d 3 a.nc=d qd .)mh

u6cbt e d &rf CZIF ^4 Nc7.'DZFt:nh z-,=cf ^5e3dnectZ Rttd dt&rd (U^)eZJO:J), tU^oct

2J73ot 2tJF c1.J^uJ^ SJfOP'^ df^e7i7iS^ 23e^c737Z c^diPeL^ZJ^JLjJ.
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iE^a@Ef3ie' gmt e^7^] ;JojgM?d waar ) to29ev

o3JO^ 7nOFF o (1938-) z r = t6 tD^d add 8uso3J

V .t^er^^jdt e^. ^ot3 ^^eF O za^dN

^21^t^^e^o3^^i r r CO

U%02Z X73 (1957) z^dctcb.

e^^ e^ do i ^3e eot^ n^dd^^. t ^o3 ^rir^^ da:bk^ 2ir^ )d

(Steady State Theory) =one, n=i^ tj4t. . 1959-1970d Vt

4pi^ztie IUCAA (Inter - University Centre for Astronomy and

Astrophysics) ^aozj NoNjo3.raost3. u zZzS tNei^ Todd decd. ^DftrzN

,.3 ti ^ae3o^ N 6rjS1 zbuz2b ^d^%ho33e Qa,^zDt^

(1988)to 4 td QZ ^t3eF O F r13

fez fl^ sari ^ ^^?e^ ^ J 03, zsv^^ d tiej ear c e9 ^^

eruriti z^T3 ^oezri^3^z3. era 3e^tied e^J ^^^

do3^erie^^odrie^ esN$od^.

Seven wonders of Cosmos, The lighter side of Gravity, Introduction to

Cosmology, The Frontier between Physics and Astronomy, The Structure of the

Universe, General Relativity and Cosmology, Gravity, Gauge Theories and

Quantum Cosmology &uer^Or^L Z Ot, 7dozjophto;^ ;#^3 tidy ^ d estd

riot riet tutj.

d d3 aoi@e

8=&j 3ES. ^ o3J zm zidzZrM tet1Oz3e a jt3t

^&^ z^ '.ric;6, Edtzz'r Otzitt y tQori J2t^ d e^ ^^T3 ^ot3

^^e^dd mac. d^esve, &^osoi^e^e^ e3e^J^ri zadst^t3
f M M Q
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cSD& M4 J N d. e^0 $^fJOL^J P3P^c^

,,ho33P PterM Dream2047 , =236F 2009 d

t^)* catFr 800CS. zmic Ao= uOu3cOvcaC=zmd

toibE=6 t= Z3c^^095^^

&L73 ZJ73 2J73= =4%71V ta3Jfl ,^)2-ti ct.JO^ZZ^ c J

nCbhi^ MZ2 F ^do^v3 a^^^drae 23-)st e

23JaPZv d6 Ee =mss

2A en Q^5uc LjJ T^f^ P^ f^^Jc^P ^ c^Jc3fJP c^JF

(Scientific Temper). =F=C= Zb2^s d
^TJP^liSfc^Jd̂ raNPV e^7i^^^^i^ .

;23J^ Jc3J^P^$c^,JFLj 83Jti s O7i^ ^0^36

2N^^^PJ^U ^^d.lJ c^PS9^^J

^O

sa

LTJC

p

a^c^ 3^

^

Zj

`

£c^t^

^

Z

q

c"

^

^

` `

f^S4c^

^ ^

2

^

t^^7

y

^

uaJ$F C^CII JCJa: J^ • N ^ (W^ e^b'o , C^1J N.1 tip ^7

Nors^o^j Pr,^^o^^rad 7rvtiJ2'TJ^ 2Jlio^a

^Ot71 32S80=7t56. ou $PO as `ufl,UOF6^2TI

O ^J^c 7jPJc^'w^P c^ c^>c^ 3v$F t^ e3P:JJP23^iP)

^vTJL^7C^dPc3fdP ( Discovery of India)

zoaz!6 800A 2JZ3dL' YJ^3 ai Jz^J ZJ sc^7i C?.

e td ^Zzzo N^o 2rrz3^r^P3dP es F ^ ^s^o

JOif,Wl. 225 ^u c^6^liF^f c^t §cSnccc^J c^P$9,i Zdt

0^3^3^^. ^t Ja^^a Nom: ^^id 23Pd ^r^z3P^ e

erva8o^3. e^ evao^a^F^i^ ears Z^s^^

a^ddr^P o3raPr ri ^^P$ 3^ 5. ,o3r^Pti^i

^,e73vo^ri^ Q o^zs cJaP7jS^n^4̂8P8NLTJli Nz Q

Mhc b ^jL oSS 1i8o n7leP23PtJ zonu. uZ3d cz83ce

7^3d z3 63 710
,

ZO3neArl%t i^dCt

P73JO^7 NZQO^uOi c^8P Q3 ^OsT3 3JS3O=TlC)d d, *

epeci8 2010

iiOii'iJE3 3

EO8?3'3

iE TmE-Eae; im a2^ ^o EEn^ ® &I D Xoa^^

NM O;9zSFt4 c°Jc^JF^23PiFJ7^ d. e^ e^^Cj^,^Jcl£c7F^u73

t^)tri NiQ o^^dz^ ^ra^^3^a^ r d Nz wok j

e.) j NO$PMF r^^ ^ BNP^ ^ P)c^Jti

UEZ ^Ja A ct, mul, w Wi^d ;qDarP63J NmO;^ 2J0

ZbOMh o1^7^,fe)PU Z23J Zu 23^0a

^P 5: s ^o3J^2 N^ o^^ 2J7'1^ 230 373 ^ r L̂^7^usJ^c3.

^59 $03)= ^ ^z0= Odc O3P -MS=T=. -Ow

at=it4 23Pd 23Pd r c t 2,^ " Jzsv z^ 80iru"

^Z:,c^bPP)Z3 c .l Pc^2S. Û860S v"^S. ^^^l rctlz3 23P3

71vdcZ. c3303no= .9,iwp0Z5c fJ C`J^u6Os

e^c^ ^^ P7^ Z3. ^4 ^fc^ OLjP3P 80^no= A)7Q0zu

c3Pc^^ ^^ N80^J^a^ vM0.^ c^ NM ZiJ^L3. mz

c^Jc^^ o c^P jL^PM. 2JL^PTJfI en d ^Z c^c^PJ^J =2b

elU3dc i )Z!h 3 .n;J c=71F ^)^'FN= aZc^ Zjd3J,11

c^3Jc^c°1PO^J $U3J. oodi "d N,MC=M ^c3f^^2 ^J

e,)8P^73 2.,^3^d. c^J^vJ^ F^'1 c^. ^^^P? e9LjJ ^uPT^FL^O^L^d

i^vt Art-z3."

2noa= eugt i 2„ Oc =tq U7116, dAx, Oab

^P a 'ZOM71 ;A e^i3oi^ d ooe *cle Mme, aaf uii mz MO

c)eCt*

^es^ e^^ozJ e^zSaP 3a^ i^ ^^^P3

aPC ^r3e3 e^ d jr^e^. ^^^ ^P "^23P;3oZ^d c^c^71 zatZc ^e^ j
wSiJ Cilie^lt ZJt^ ^i EiLj^ ^oP^7^4fc +^d ^I^F^

i%,-1F^ Zd6 cE= ZWd -M;9+6Z^c d e5e0 U UgF°u9AO

e os do2 z^

;54 2JTZO^P' 230^v =ncn7j 6. i5 d6 w Wi

ZSJrt . ZjfJ^O^JP'^SJc^^^^c^c^a ^4 Lj^ca^l e Pc^sO^

wBP ^zJ z3rozi^^i^ 230^^ . o jc i e

PNc^)c^JL^Lp^ eio^^7^ C5 zZj lJZ3.

^c ^dle7 o^^23d c^Jc3JJP^ScF e^ZvvJlj^^ ^i JUM.

a^ Z(Vd `p. o)XAFd 2x73 it1nWUZ= caCM^ add

t- ..nu uF î Ju.(^c P^^P7d. =) u0q5 4fJ^utJ iP^ c^• c^,J^

F



^e^dz^J. ^z^e^e e^ M, ^eMee^e^ el

^rJez J^ e^^ o^^. ^e^ zarto3J Sri 'C'

Zb e&oz^ e3zId arWrl ^Z ^ tJ ^nez JFt6d D 6

zm^ t)z aq

c)t7tF 3 eUt ^J z3o2; e^^^e^szs^rt UQ erun7t86

z J d. ztioz^ ocx rte zao er^zsvrt, e^z^ ^

^$r^ozJraz^ozaJrlris^Ĵ e^z^^ ^ao^voz

tae . e3z^d & T O3^e e3riz3e ode ). ^

J3raez J^ ZJOe^5^7D=rt tJ.raEg i^ oza371 Mr3O3Je

c^JJOL^Je^BQ^J C z^ Obu3J. ^^^ IJ^OLjJ Oaa nm- td cqje)

,,e8q(Astrology).

cTJrjBe$^uO^J e3d02Z^ Qc^7ta^^u^ 6 z3^^$O$JJ^

UA =2b U*rt z e)c3o Z~A
n - rN

c=71 z1 Md U C)W 6 M= ttz^. t3td ` oz:P). e3UJ

^Jrtr^ee cJzrct.SJt060trivr * uo dt 'z

fez J3dJ ` Obi^ QWt06 "71,ti1cT3 6^,^)et 7t1 Md" aOEJ

(assumption) de zte3 ^e^0z

e3dd =dz^')EPot z rr e3tl M. 3J0-' cZDtj

c^JJOZ c^^ dedrte :? UdQdOtD 3^"^^k'fJOZ c^dJ ^

z^ ^ ^oz^Jrta^ e^^so^ zv ^^oz^ eru^^ JDO

zadJ^z od.

1970 dam,&ozofe 3rz3 ^Jd^^^^ Jozr^z^

z M%t ^4 c^02JJ7^O^JF)J^c^c3ae ^^^^ $ 73z^ d

^e^ o^ LO z^ri a0 r aN^ ^oz^2^Fz^P^ rid nit

^^z^^^ ^ZF^Jzztrid ^^VriJ zNz z^'

C^jde e3t^d^ M. ^e^dz^0 elUJ^0. eo2^e

^z^^^nz^J. e^^o e^2 $O ^raez^ z^

zN^de ^zr^d ^T3z^JZ:re^ ^ozjtj .rid ^.raert^d;

^r^a^d. e^z^d c^j ^oz az^JS^z3e

z^ ^^o^Je^z3o3Je r^d ^e?^ ^c^J^jz^

^rrz^z3e" (The Humanist , Sept/Oct 1975).

rj^'iT1 ) 3 d e^z^^ a d ^z ^e a3 e^

e^z3r^^e^ Uzi ^z^. e3zd ^z^oz^J ^^z

^ZM'zz n8d ,pert ^^e$M ^ ^ z^ e3z dz^e^ zti2J^

zd^ &^errvrt^z3oz ^e 3e^^ zti^rjz3J

e a 3r3 ^z^^ TjziJ.

raz^e^rt aaj rtJ^^z3eJ -^ ^2^^ za

^o^ Jrie ; W ^t^z e^e^ rt.r^OZ^) O ) 3e e^ ^t

'4dzsvdz:J. zvozb znz^^t6 7^ozaoQx)toz^ o vde e3=.r^

^e J z ^; ztioz3e e3tidz3e . &L°T cZ'ir Jc^ z ^

'^j oz^^ 6TD ^) o^J J ,, (Theory of Probability)

^ao=e^ rt^z^^t^dz3e J. tz Mz^ c 3^rez;dr^ 'o"

zN^^W ^z^dr^ ^^o rtz3e J. e^rt oz a t e^z a z^ e3^,3z^

ee3 e tv0Uit0 h6 Roza zfee^to3b ite^za =J.

P z3ed z3ed ^^a e ri e^ ^ z ^z^ e^ rise

cE JDzj ^eez;i^o^^ ^z o^z3e rte z3. of z o e^z ^o^^z^

z.,ocj3s ,aJc.' =d fez J e^.

ct^t4 a z„ ftjzo=Z3 MAdeoig dez e '0`, JUD

mot (dJz^e^ z ^e^o^rt^zz3J) =2b m

^^^zsvse^o^z^ ^o ^ ^zsrt ^,^sad ^JZsv d JO

e3z:$6= Ct A r$Ja tS/'J O

^u fOZ3J fed ode ^e 2^^±). ^^^o& Nc^JO^

tD8D =71t zaT3 &^o ^r^^z3J ^ c u c^Ja

Cjd, eru^zdJ zaJ^roz^^z^t^ pdJ.

P c^ °Uc^^J c^J V 23J^ cJZjJc^ c^Z$J TjUCZ 6 t az

^z3 Zo3notd6 L No4=6 3d;zr^;^ : P4

zn8tc^z;^d, en; cz 40-L m8trM N zti^tlo3^e za^Q

=01^3 c^J v h2b.

o3r^eriz^e^ z^t^orte^ert zr^se^ne^rt Ed

zapoz^^ tz.6 z vrie^ ^oTj^Nr^^z3 ^=.

^e^d:^ Wo^3$^0^ ^z Neo3rz^d, ^eeo^J^

e3doz t6 ZPZh0 3')e 7 = =Od zaozt ew e -oz

'Se3aArie 6 zz) dJ &o te=. z,3zN2

Cori ^dO^ ^dBNz^jo3raeriz^^ cz^rae

Zu6at3 d ^ rt e e^ ert. den z3e7

n%=b3 27 et,JOs d6 Zv ^e5dJ te)zzdQ

^^aee^t^de ^ec^rti ^orjzze^

o$J^ o$rr . ^ ^ ^ ^ z3 N ortz ^zpdr^

z$^o^ etue7^o^ e;z^^rt^^.

z,Pzrit80h& e3 7^0 Qr3 ^ r^z3J z. 8t ^)e2dZ). utcb 102

410 2010
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c'i020$ 3



tz^ei^.fJ uP.)i
2d l

^c^^Z^c^J^ ^4 ^BPr^e^23NZ^Je.

e^J^J^ c^JJdre^^e7o^Jre^2^r^P^zii

3 i^e3Tivitx zte4 ; tJOc) te;tj 2JA7jv6 ^z ,o h

ae ^zJ^^. e^zid ^s zt) wOP 71 D tv z3.2
Z^o3Je^PO^JJi^ ^wPJT^J^O^L3 c'e^JdcZ$e^`a e^Pe I^ojJc^^z3eJ.

to p o^.7 - M%veu

=2b zrZJFt ==odour o=r3;^ $J ^$ ro^^J o i

c^O2^3'7j uJ83J^ c^323J8 ^a7j c^Ja c'3L3JJL^ ''O c'tF

Nlll e^ ^uL3. ^OZ3 c33z3d8 c^OOiJ eJc`^"^^ &iPJc oa r1

O^J e^^iO7j^ucSJ^Zjr, eJc^J7^c^Jê^^JNs^J^^J ^cZj£cQCZ^

e^ zvo zJr^o^JCj ZZ^71%' eri ^o^J aoz3euj7io

zX3 Zt,6,71 J ^o Fri $a O.r57t83.

N 0 m= zz?) 2JOt ade)zj F^OZ3tTjV3 2vt

P;3 e3oTi^?ri^Ja ^^Tj^

^J J 2JL3PJJ, ^a ^uP7 ^B^dd 2^^^7^ Nc^TJ2v^

eru^^^Ti e^ o 2Jt3o^e^ e^rj^3 ow z3o^^ 23e J.

^dOZ c^a^ Pa& ocJ ^OLj2 FC3P7 e^323^ c3rP^a^J^ c^

c^Zjc^73 2JdJ^Z3.

c^J^vJ^ ^o z r e^Jc^o3JO^^v 23 e r^r c

^J ae^^Jc^J^ ^^^^^ N zv e^JZ^ ^J-z3. c^c^J^c 8P

e^£ĉ7jJ,3r17c 8^cTJP' ^, uaJO ^e3fZj£c^SOZ3 ^Z^^

ire re^^ c"3J ^^ ZjJ^PZj 7jS^J. & r3 ^ 7jS

czt^) . uocL 3 X32 v ZZL' Tc,0a e32;tOC30,; .)

c^6tz3 tO 3T- ,` ezozj c^JL3 = amZ3 zz,,ZZSJ.

^^n^a^J o^ a P^ zJedP2,^e o3J ,^ O3J.

mot^c^ P^^ri^3J a^ ^ ^ X73 zJZjJ a3. e^^^Ti

eru^^, re ,J, 328 Zc n=,-zd um;Nbt.; ^Zmvt
vO23dljSc^^d c^c^J^ zJLjJ$c^P7 e^JSjc^^`vrOZ3v7^ ^JZ^J^dJc^

^C T^eiJ 323c18 J O^c^J^ c''a^8^a ^v e^OZ^ e^2 Z3t^^o b

^arFe^^^o3J ^a aJ^ eru^r^^,^ zees ^,

JO3.reTiTIO ZtJZ^A tml^ ^Z;Jat -x;t= t86:m4zjctu;

ZtDwt ' l°M c ^Zjg^`̂ fic^; P3P2J c^Jw^ e^ J aC =AZ

!Z3eJ ct.Jc3Je^P =Fd udt6 0-ta

i$&d. a 2010

iO4)&3 3

c'i?i08lg 3

a;mreaa; 9)au^ ^ojgaa$^ e9aar^^ a;oaseg

eltd Z ^M T)t6Zj =c-^JZeZ =F 2JZ^P3c^fiZ3O ?

N tot, 2JOt, UdZS2J c c4FTWD' UOd3gZ^. 68

`J^^c c c^7ji^OL^ tzj Ti53^i c^,ar^Z c^.Oz^2r 'O^J T3.rPZ

b 7eNftJ.OL,8L3 eJc^Jae^ (-360, JF c^ J^iZ3o3Je? 2aeU z3ra ^c^3e7

ZJĉ ^P .^e aZT^c^` ^^f^Pcic^^JO^J^J ^ ^e NcTjJc^

Q^ocb ^ z^ 3'arPOv^3 ^^^, X 73 ^^s^3. eit 5

POD 4^eJ^j^ ^3e273 ^^^zp era

itonttd dr rtozd) ego mh = V) j3ocb
C6 - w q)

7102Pei:5J0:J 2„oZjJ w`F ' tD .

e3o;m2sd c r cr1wa P ^P ^J^c^JFjPM. Tj e c^ e^lj^i

3JP:J &n c7. e'•Ju Z.32 O, oz)o tDzJ cj8d trrd7W6

L zv^^ d e^ F^ ^ t3 c3c^^a^2Jc J^$J. eJ j
JO^t ^s ^3 ZJT^ eso^JF e e^eJ, ^o^^Ja

7^Ju3^J zJOjD= uJ.ACiai tWC ! ^ 'Qc^.rZ d00 ct MIO

t"371M- h to2.3a pd. U 3M 6MI) cto2.= ` C

$o3JO^J^do^n X02 c ^zuz^

zs3ce e50rrz^ Zom J 7^PaM e3re ^Zozj ;^O OJJ

zJt^JZ3. ^^^c^uti«c^r^PJa ell ^c c8^2JJZ^

Zj^ 7jC ^O^^O^u "dCZ3J 2'c7^ e^JeST)c c^Je ^ o i

Z^ dO-JJc JLjJct7 0 10,46 tutaC . z3D8a)Z)Z3c

J^J o^r^ ^0z3 ^o aocJd c^J ^ ` e^JLjJc^73 ^

wZl 6etOtD z ^C^J^Z^ )c^^ $J O2JTj J c^ T^ ^^^7c^3.

m z cJTtr ^Oid e ^ ra^o

utm z$ t 23Pc)eo:J8oL3 2JOtL ")Oab to CTJT= on

C^.J ^J .fJ L^ UO Z^OZJJ7^73 erll MWdjm. ZSJ ZsJZj £c^TM =2b

toMNi e3o^JF=J=Z3. MZ6jz," 43Z, azie^

Sue Fd c3'arO ieJ.

6P d 4wttr3oz3J tdt .r zrPSV7je ZdM t it,4

.ZZP"tri zo ftdo zDJD z,^JdJd zo= mnez2J

^^i^r, 2v^t3 - e^^^euM ^eo3JJOs - ^^ra

c^C2° a8ty a'arP7{Jc^^^J e±z^J ^ZjJ^Z3. 25JZ^c TjcT^ e^c^`^

$ IC^ eZMde Z^J'^O q dj = . c3 =)T17etl «oq$ ZOO-n&^

c'^8oN2J^J^J. 2^2r7i^f z33^P^ ^$o^^J^ 33^,V,^^

e^PM^ ^L Sc^C\3TJZ3Z3fJ e^ 71 7 "NPc^J^ O^ Xy"^e N$^L3.



Fm,3v= U z5 X03 rJe7i e^o^i^3 c JJZN^,,,^)6

c,'iU23IJ^Pv^c^^c^c^J^ e^zJ^ ^c c^^a^ 403JJS^73 ^uOL^J ^^^

ZZM e Ozj =^39

23^f c 73. o: z g4a^JC$v^ e^e^e03J e^)U2^1J^Pue^ eJc^]ac^

c^'e^' ^^ ^3.fJ^dJe^JL3J ej C^Z^SJSP^°dic7.^ ^^, e7^^P?A3JP etl'^c^Jl^^3

^zoza ^^Jw e^^t3 azdmm?)d. et-3 m 't zed

odsvo e dz^, ZW d Jz6ct Z^ otztt

e)07IJCJ7TDZ3e)t WeJ6=i 0M71, 8 d3Z 75ZRrnc !e

Z^Jc^lB^c^J7^]. tuet3 z3zi^ ^c^J7j e37^^ «a^eMfJ

ZTNJDot Z3fJd =7"J3 c3P3 «dd it0n71%7^ c^J

2^rJe^J 25P^23P c^de^^ ^ ^c JZ Fc3 U71MdL.iJ. e^L cue c^

uuaJ$Fw ct. ^5Fcm =Z3J=40: JJ v7IuDb'c*'.

f--)=W O:bFZ PM. «. eZ t F ttt7j 6 ZM a^JJe^^F9^^

zJA=Et4 7jc^Je'^^^ c^32^e c°^^Jc^7j ^^a^Jc^F 2) ^'03fJOL3P

Z Osdc^ wee? PiJDi = =ZdFf, =071 c UOrWt6

eW 71 UZ^ 8d , ;^O F 90,P=d =dd a 783

o ^3czJ= Ct, ARO:J, Z^ct 73J J j`9'i ftrzt JDt

tC e^6 e eh U4J-.8Z jF 23Otfc7371PMC fJ cc^.J

L$J873P Z O uP3e^TJ8c^P^ e3ti^Jc^ ^0 zn,pt

ZN'et.f Zc oz <°) . 69

U^ O^Uc jL3t-J,,rl. g4 c7'^a5& r1 23L^ bCEtOZu87'1 N=it

uzpzz^ ^Jc^7^ J ^4 U`0^7j ^J7̂^ dJu^n^c"3. ^c71JflQ3JP

uz^j
; 0O&rJe c373 Z^ c^P^c cSJe c"3Sf^PJ2^1^^u ^O J^PZ^ 7^

^Je^.Uol^^^u ^,fJL^L3P ^.fJP^^, c^,fJ^ e°.23Jde^c^a 3'.fJdije^OL^

^d23e^iJ7^L3. c^ ^UjJJu^73 «^J c^J^u^'ufJP^c^77tv^^3. c^c^J^

Z3P`^Zjl°M^ e^JfJP)2^fJ^u ^Oc`3JJeZ^c3 e^3JZ^. ZJUM,^2^7ii73 ^31Jd^u

«^. ^7$^ «0u^2^7j e^^fi c^J^O^JP3e. e^cj71c^J^

^c3dP37'1 vdJc^ a^--)'03J^v^7j^J e37j23e^^^.3.

^3P^ ^^^ f^^JFc^c^73 fiP^v.IJP^L3Pzj c^.Jc7^J^ ^.JJc30^JP;

c& D G^Tc^J^J ^8o31Je e^^c^Ja c^Pc^J f38^^iJ." 3P

^Jc3fJPa^JF ^eJj^iJ «^3aP. ^JO^F ^^

NoaJO 710,t,. M$F1 tbC M a2 =cZj= U08ZJ4e

uti a e^e^, rJ z3e J . ^o ^o^J7i^ o^ JJdJ^7iz3e, ^ ^

z3d7r TjtC M71,9 ;ja=6 3J fJ c JJtl

23ozutdJ c^c c^c L5J7j L3P^ ^z^P?ctJJcit^L^Oc^ ZJ7^

O=t NOc3et J F ^hhg.

^Sc^at^ e^c^3c^C Lj: L3J .oJ.ca.avZ^cv^^`

0in8e.s ','PjCdr3 4tazp7r:

ztiri3^e^ ^C^ ^ti ^z3e e^zi zraz^ri^Jaos e^^d ^uJOaJ

Z c=b e^0^3J^3F 03S787jIJ N Pdei Z^fJ 2S7jc^c°^%Z3. 2J PSa 3J etc ^Ljc Z ^o^

e9L3P 03TJ8T^J^ YeL^e^O^ $J 37£"1e^. e3z3e^o^SJe^ti)L3P ^03J^fc^e"jCcJ. 9C9 O^TJm^

NO^c^IJ^C )7j1eM . 8oc7^ w^ ^c^JJLje^^Ja GSJL3 ^Pd23P^uL$ P3 4^ es2PL^^c^^NL3, e3 c^^Z3P'^^

rJe7t ZTJc^Jbw' c^c^d uTi^B^SJ £c^ e3 ^3e^ c^LSJ7jJcjs^.

n25d z^L3 2J%9 «dJ z4n 2r7e771'etZJd Zu^cgte6i^ ^ F^ SOCt ?^ea° Z&J.)Pue^

e^ FSfJCN Sao ddz^d^. e^^iso^fl ^i^z^ ri^^d^ 3^ e^z^ a

z3Ct e3OMtF .fJC.'fi ^ZOM=2b UM UtFF, ,fJC7 i^ esoU (=V. i^ogd 2at=73.c o

e'J3'FL3^, uome F3s aJOZTcd4.

&OF.3J Ftf ,^,-,zd U eavd e9 F z cti^ z3. e3dd ge 98 2tt 7i du^^T. Jzni 80 d

0

zj3 rz zreatz3et)

e9ab ems. aJmbe9^6 rae^a^

ae j der; mzotoaee ,)oz dR Z

o nmz?l Qa d jmb. aC j aderl

aC4) ^, a^s¢t1 rat a

-e ra^2ws

q4. mide) 2010
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ems&3i^ e^id gbab ^ogad vqa7da) to25

u) e

mil M . z.). LA^tcc = tmr uf '

mil czx'. Ual. d evf2

e3 22t 2Jot e3zo;^dt6 2pa 5 r. M-xuzotJ Azm wtmhd,
za^errt2 O=bc)d. eit oi2e0 q, ^=, tuzj Cmm=^Ari t oy

a. z^r o e 3 zue^n5^ ^ ^, o^ j. eg o e^ ^3^o3r^ e^z ^

enrao ^e^ ^$o3raoz^ o3r^e23N-o3r^PZv^ ^i o ^o^ ^8^ d2^ z39 en d

4e1r3roc^tz rTWlt^

^ o^ ^zrd^, e^ri5^, ero ^ ^ ri5^, z3^23e^71 o ^ ri,o ti .

e^j zvee^^ and 23^e^ e^z^z3 230^^i^Jj

wO^T^Ca3J c^:c^J^ N^^ ^ P 1 ^^^^ NO 03J^ ^c^^^3. 2^J ^JO^J c^JPC'^

GTi^3c37j5jc^J^ ^J=08^, c°JZ3eF^N c°J^fJ^9,^$ c°^^l^ ^i)^ c^jL^J Zt^^. ttFO ZN7jc

e^e^^,^ e^e^^£e7 c^P^ g4 e''^r'3^7^5%7^ Nro d c^et a.`,2 Jzbt zz czD p3o o 8c„^N$'vf

&3r.r4F
^Z 2^r^ c 4.6 n 63:b cZ.'4F7j ;^obeaN 24 71o riv

ZUZ^

^ ^ a 023 ^. zve ^ c^^3 ^ e^ o^ e^JPP5 ^ ri5^ & oz3

c^c^c c^J1e^e^^ Z'Pc JJ°L ct. , P3doz^L ne;t6

2jlJ O^P^e^ 2^ec^7^5^c^Jq UtA t8oir'DctJ :jjo2j 2TJ c^U^^ 2JOtOaZ3. e3izd

^4 ?rTJe^e^o ^3^^^^^ O e^d b4t)z ZOO d,l. 2353 ` mc d. =07188 cc eVe

UQ)7Wt$ M^Sc TJ^L p^:

cJO^^ec^J?

03JJetir qTJO,;

eJL3^ ^Tj^ Z. '"Pc^, c^ cSJ^3^^c^ .`., c^i7^`^c^e it 2,3`uc^^25J^^J, ^oerj530^Je7^rjZ3J. ^4

tDCSCT, tF;U LAt 2,00 $J ^^`J^^l°M' ^ ^ ^ Zpo9°^. e3c^t^ c'^JBuJ cTc X33

o^^7t j^ ^ ^ra^ ^7^ jz3? z^r^^ e > ^i ^•3371c ^ ^ abed men ^23e ,

tarnztTIV 2Jr3A 23oat23P& ;. ut3^ t3 tRzj mncju 3:

e itc8mz)d ^^o35v 3^z^iJ

`"dO&)tD nc, )rWJ ^A) m c Z)t)d

=rr oi2ar r o a60=sw het tmtz 61

e^ - o3ra o z^^itir^ e^t1^Se^, z r^ a3J ^^ ZtOnd ZuCZ71%i

riDo^^ UDE3N nor^ EtD^ ctF^ozt z353t3J sir O ) e^ A .roz



i!^WaEai^ 9aa ,d Rb;i doigaad opaad&) Edoayig

MFl00' )JJJ U02^ cZ.JJF,Zo^J t ZJ7c i cZ. "dOC13

c^P^e^J ^c^$iJu^Z5c3. zve c^c3K c^foc3a ^JfeNIJO^

c^ ^ e^ A °rv. °Jj JT1=tZvG: of .QmL, eJo

=Amzi

3^PTJ^P^c^J Z^P^c^J

L3PT5J,^P^uc^J TN'Pc^c^J

^OSJ^ 2J^^iJ^O^

e3d02 ^$^ P e)e^^eJ Z^b 2JdZ3JT 2 c^Jo

zzczJO Jo ii,ZAAA 20 c^06 cZZZdF71V &uOZ3 63 Z.'>PZ^

zt3 cZ (3OL^ a=c*&It) ctiJJdctal-lz2b,Z3f3=EJ. mz otd

:t33 Tt (caJ^c^JPbw/PRIMATE) tt6c)od zfncc^n

(HOMO) zmS :torttm- z^tI

e i^o8d 7t=dD 700 boci 140 75zZd cZ, cZ°AFT10 i^ MZ ct

t F5ZVCS6 a^nZSn 4510,ti ' (HOMO SAPIENS) wz3Pt

aSi r J, =.ra, 8dc-)odd ctiJJP ^ 4a=c-:;6 (Homo

sapiens sapiens) ear J^A =fit ude)

d023tj.)o23Tto Z''PZ;=6 cTve JJ.6u7c =Tt ma ( zdLt alt +

cZdOt 4f7c M7 ) ZJAA) Z ^vJ^^70^5Jt1L^ c^eJLj eeJ

CWTIdO=h M^)48 d J^^O^JF c^c Fc i£^aT ZJ ^ ^i1w.

P3c^J^^P e^e?zss^ Jib Z^"Pc^c^ 2^^3J 23NJ 23S30ia

Vc3Atmh &, odd c3P3^)08. ^3 J f^Pc^^ 3^^i e^

e^ o3J^ Jrt ^J^ ^23"^ f^O L^ . Zal^ O^J ^fJL^ 23d2b

^ Zv s^i ZJ^J3^ TtO ^^5^3 ^^i e^ 2^ tie

3Pe3 uiyzqt ^mt, cais^, J o r^,

zJ^i ^o3ai^^ 2J^^3-tee3rie^ ^z3PF^

2'ec^c^$7c N ^J FT3 P^cSJL^. e3Tt esJa-$c^ P^c^J2c^^ 2JOi^J.^J:-

O^JTtO^UTtrtSjJ &oi3 NbQiJJa^c^t

^Ti^e7e ^o^dite^

^^o^Je^ zJ.^od^d

PIJ Mi W.i N JOYvttc). mo 0z;^b

EcFZ3 ZJZ3Li ^ 73 rPe7N^io^i P^J. ^ 4

ZJOctoca^otos^3T3 Zo3J X23 e^^^e^^,rC^

Z!CZTIOD ZJtmhc3, ZJ^B ^7tr `^OQ^J 2^t^^),

ZAr3JDoZ^ JJPU afD 29Pc^7t J c^JO c^Js0.^t^ ^c^^

c^3c70^TJZ^OL^c^c^^ 2 P^ c^c^JF^Z^TJ03TJr PJPM. e^zi ^O^

MVlZdFd6 cZtna ZJOC^ NO3 O^,

Z,^ tJ wb ;KtS il') eJCFJNbN#Jr^ 0cgJ 3Jil c

zSJJOZ.iJct, o=z Pu'7c hd. `dLj ^ 8^3^e:air^ 2jfJc^J e^ ^ ¢ 2JOL^

bP3, z;e 'v7c ^raOrJ z;e^^^z,3s^ ^ta^JT4r^0^ e^LTvc^.

ZTJSiJv^Jc^ ^ciTNPcJTtSiP v u1Z^cc^, e^cart12ivTjc^^

eb2b&fd et. , U02b Ui Z Tr e dc-3 tt=Do'o PU Q^7^Z3P$^.

e,czs^=

Pe3z;; $ M. ^^ a tiJ^Ja zve^, c^Ja NJb^i zve^-

c Z!eFz c^ ^lj c^c^^ltS'87 O^J o en d L31J^ 2Jc^L^.

2^ra^Jo^Je^ z^eDo^J z,eDo^ Frt & oz3 JAN .roz3

Z'Pe^7tS^J ^uc^)^c^Ja N0277e ^NJJO^J c^c^7c fi c^JJOL3Jb^J

'Zooeoot aroeess zsa6tc6ari ddoz,Yd aadeosaew ca,rttl ., c=VS.

,Acb Rbq zt std r~cZrtw fdbci^d mwobd rra -tSttb3 Zcid

tmdtDoll . ;WVZ Rd 7lD=qaZnA dmerts^ddde^^ddra du*od^

xod24Fr100 draerteadAf^rtraa6^c^ . tiaMd dne;i, dtmg. pica

3^ &, ^eao1 ^a3aSaa^3^ ^d^0^ r^^rt ^awot^dsact^^c3.

i$gide 2010

cdOi i)F3 3

ZdO894 3



i!^iu 1EE32^i emid zb) ;Jo;J 7zd®aeAg idoa9e;

ezx^d^eo3rae

^, Q dDrj e^ d r3. ^^^ e^ z3e^ri e5o3ua ^^ra^a e^ o s^^so3rae tri^f d ^r^e .

N ew. ^J Jt\ Z^Pc c^^J^acTv^ ^)^ Z c^ fJO^ ^^ ^

4

^^^erz^io^ o^e^, °3 ot^r3 e^^¢ 2ao^^aerz^

ess^evTj^t ^jTi^ z^^^er^z^ 2NPc^ ^^¢

^^Tj2a^^ ^3e (METHANE),

C^je t c°=. UOdd 2tiPt 25375 2,9,=7t c+ =M tt

erjt X2zt , TD:z-071^, Qo t\zpct. J03: F

t,=7j^ eye wto32e3 ' (^eerE / ULTRAVIOLET)

z 8 b m 2^P.Z; 4 ma7t 32t. = OLGtFt cd 3t

^J02 Mr^.t.0t e^^ ^ c"$$ c^JJ23c^e^ 2 l°Z^ ^^uJ^. c r1

,cdtt ==z^==D d o=^A Ti did 3^d3$c^

tul' Noo3re71 ^cgtD e^ ^t.r. ej (AMINO ACID)

(PROTEIN) i

a jricon 2Ne MC)2j :. & r3

/ INORGANIC) txz'

=o= (e^mF•^uf / ORGANIC) ;rim eroSoh

^^^^e? c^J,fJ^L^ e^JJ^ r^p)e)c^. C°Mi. ^O^uc^J^ J03.IJPrj ^^^

g4i0 io 2010

cti0ea)63 3

cii08 3

F4 ^OL3P7^^73 f^0^ tbmtjJ2JJto't

2r^IJc^J s^ 2a0^ e^do2^ tYJe)^^ 2^fJe^CljJe7

s d2„ zt')m t 371371 F a tizc ZjZ' aNe4pzi tee

G^iJ^`^^cTv7j2ac'iJZSJLj zu 4a7le J

n^-eru^Ti^Tie e^ ^zJ zs^i ,^^is^c e^c3e r T t ^^ j

OLjJ LjJ?i Ob 3J^e3 '^^J F.(e^:54 2Nc^8^Z3,Rel°CJ

. 2si^ Zoa36 ci 3P1) ^e t2.dD3cf. eic

^^2Ne^ z3ez iTi 2vo ozrti zi ^o Dt e^ jn

6 LA

c^Tc^LSpc^. c^Tj^O^^ e3^02eTJL^u^ p

ult6 Mm thd. =oc3ect^ ^Zo2a JaA zjo

;^a mz Ctrl M6^^6 z3^^^ 8^T3 u6.0t

2N l J ^^ J No r NV VVJJ(J^ ^ () e^C^jri

2az i^ er^^z^o^^ ^a 3 no L2 M- eruoLl^

^c3FyPa^xE^c c^ie^$c80 e TizJc ZT^ ^^ c ^ Z^, ejz^d e^ j

T3 7^=FMMa ^zTi^^Ti2az

^=z m dmoa7t3 ,nht.
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iE^MEf3i'^ ga6 ,eE bz zloignd eqaada) 2do29ig

2^n,^ ztcd Z^eZ n£'tc htjl oc cam. J oohed

c°^^jSJc^Z^ c^"^Mea^^= & ,(Z5O3J6 Z^n, )D=Ome 2^, ` vd

QJ5Zt JO)TW6, 1 Zt7l -nZd7^^7^ uMUDZc JOC;. e.)7j6j'D

zve^ti^d23 ^J^d ^zri^^o32 ^.r^ez^^ ^d^d. ^o^^a ^^

^23ec^&^SLj^ OZJ2^^J ^^8e^^£^^07j7^S^Ĵ 4

Z3o^c37 cr , rJe c37^^?73 u^FO^7^^d2.)c JLjJ, e^^

enr^^ ear ^oz^d^ ^ ^,FO 7iz3e$d.

t,Nor17103 Z^n.-oCJJoZSJ2^lhcit o3mc ^ zlot)Oot

ztie^7^e^^z^^Jdoz^ ^$FNZ^J^c i3L3. c^JISJL^d Z^fJc03J

c^JDdTtrJ Z"ec^7j^d ^oz^ ^oz^2^ d^^o2^Jdj^rv^i^ ^ Ti
e^a^, ^, 23e^-c^e.L e^dJTje ^^ , Zu7c ^-c^2°,u, -mac Tj^e uTj :

i dt3h08ev. =o= 2)dJdo2,) &Mtmt

daJza zaotD uz jmi ^ ^)Z= 3c=t nqd tJ tt)c)od

1967: tsdb9$ob eoa'vaedra aPto:bC z4o5 wWrqp^d dDed fQgzt

eodd dxd iWcnad dradw Z 3ni= Izoz. 3e3-r3  mated

ue,oatcdD a£ziraeoosna eso^s oisa^ wr ^^dd^d aee^ vd^ ozri

zoo wdr^^d dDed nc dDd CeM^ 3d5t.

zsoq wdq&zz wed dad= %cm E zdmmd ammcvozz Fly)
e^^^ortd ^^ ro^^.

^aZa ^ d17^lJe ^ e °J7i re Z^Od, e`UVj^Ood

71 ^ add 8d nd-eru^7^,d7j ^e^ad. ^Jdoz^t6

2 73 u.^^0^v N^Je^^ °^$`c 7tvOcb 2 O c^ ^8^3^J^.

Et.l- :J$ z o o ^^e$^, 2 0 °rudr c deNd-

23re^a^^r^d^t^tjJ 1970 tttd^D zz'r=) 2Tu873 u JBtO b

T^ NO Qod.;Z ^) ft n o3.TJjTlVct4 t%;&,^) , D)Tk2'V 033J

oZ3ot^ enTjci^ d^ee3 ^e^d^^

25o .n,ZaC5 d,,.eei aaa c: nDC)t dizz y dDTU :Vo^,TJ

oaJ $e3F7^ ^^^,^^ ^^^N ^c^JFN^J^ ^475J7je3e

zr^Jer^d. te;dj ;orI &od M, - z. j dr dd&^

c^ ^ o^ z o .^d7^ e^J&N zzd8 =to vi,

aO3,..'7j trod. SAM- 71eC tJJcttd&8 tlMtFf^t 2 =.ctFt,

Z rJe^o3` eSJ0jJJ7^lJe SOZT2 f^0^8 LjC°' 3^'a Y

tr.d=FtZct4 ;Mu deaolT =j3 u3 ^u0 ^$c IJeJ

LttFtd&t c^ ewe £^e' ^d^ ^d, ^0^8 c'^ Q£Je^jJO^c^Jd

Qc h tjZr t$ , MZ 71'73 tJ = =rrrF dZ3A, load.

lQ'7ie 7=DC nO Svc J vZ^ u^o3J7^S973 5C7uOZN^1 `d

^t ^2cTu e^cSJ^^ 9^ o^ el e'3JJOZTJfi^ c3. &OQc^

^J z^.ra^JOi^ ^^ c°J^e^c^c^Ja;^Je^d c^c 7jae^f^u 23^^i

g40rdO 2010

i;^o b a 3
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i^mfje; & ib± o a zd%a&i ) a;oasig

Z;eZ7Wd2J=t3oza Ur @ Ek7i h ts= N0ri871e 3

')pri.rTO Ct ^o t3 iJOC3 '3riJ?

60 a :^o3J $. ^Je. Z tSt$c^^73 ret^J j

2rO3J^,C^ rlt, en;tn.t ct.1O3-Jt ejnt 0^'r V ZJ1%73 t%t80Aj,

U j71V6 UVtaNtbZZ Fs- OiM- FZ^ZZ t 71 i^ bZ^) otj e^ 71VFJ4

071 19570 U6Je2JO°' 4CIoM egmZf, =at9

eaa^rSoisa^^d / a)r^raeois ^oa^s^i dS ^oir^a^ zi e^aa^fois^^

,^3^a". o e^ rt^ za^o9 od ds C^ri^i e^^N c^^tJL3.

^^ 4?giJB 2010

t03a')f3 3

i^d088ig 3

sr

N'c^ tCJ0t3 ^e$N t3.r=Fib 80Z ZJ eerie ttt?

23t3o^J2J^JtrtiC3. t3r2swri^J^ e^j7iee3

^N, e^ o^tieJee3^^z^, aJrit3 ^^e$ Jo3re7i

^^e^vs^oTi^J„3JPx ^7IJ^ ^Or^?x^NZ^ti^C3. ^4

e^^^ i^d e^o3J7iS^ dZc3, Noo3raee^rist

^Zr is M e ^ris^ 2Jt^^r3 arrj d ^ o^J7ie

^On,2r^^ t3.

t^)= Mot, en;wA'td i^ogd LJriref a r c

u'A a eat F Nt3 ,' n, td nt =JO7i0. 1877d

&oo'ae N 3e^o^ ^rir^e^^ fio3.r^tss^ ^o^J^t3e^

(GIOVANI SCHIAPARELLA) ZetdO^z nvzZO

ono rid i -tee Oiy 'too ^ 3e XN. t=- m= ae

^aozi 2J^ ^^ Ucto8d 1894de7 e;:Jeto:; 5,e OZ^

,)e^Et7ice' =O7iei nit zt e3 6 6CMZM :7i 6O

e^je^ri^t a ^^ perJOC^e^ aot^J zs ^^ori

n ^i^ 2 n^^ e^ne^flo^eua ^agttc `OtjJc bt

e^rie^r^2J Jt3oza e^z^ o^ ^ ZJot3^J. ltd e5^dnot3

u3et zz"V 23GeC^3 - z3o2Jarie engvao^.rh e5ea»d

PUJ^c e;N cam' eta c^Je^ ZJt3t^ e1Ĵ rs7ic^J^ ta c^ej

e^^oiJN tj23 c^.^;^.

1957zj6 d=% mV= t3a .,-=e; 2^^Or3 t.rw^3,

e^c^J ^^^ ^r3re eJ2rs^ ^ ^o^ d &^ 3o^JeD

e3 aC)toi; TNz (NASA) C3 t uo;^i3A ^e o3 e^ e3*$

m; 40tn6 UC^ig tr3,367i, a o7ie rgtC3tcr3 d e^

1996 d =oriil rAzd ^z3 erue55 ( e o3r^^ /

METEOR) a or=D za%tcbo Tie ^) tc'

e ^7i,^^3o3JJ^ wo^JZ ri^^, e^z^J nCi Z;eriJ

=FTIV6 CH =. M-^

^o3a^;7iJ^z3^ w^e7ibri Z^^Nz3 UC3e te3=e^t

ao=' zs ^eT^C3 °^ Cjz53rlCt ;n;e3,71%t Zara o^

J2;Dtnot elJO t^ w^sav tj T='z ,j7Wdz';3;,)t3o2J

eJnt ctOZ tj JZCt; = OFT 5 071V

nti ot3 te3e"' ;^ot ^e3ri e^ 2T^ ^O n ^ eez^

01



E;aaFEJE; C)n-d ayJZJ do aa^df9sadgn iFdoagil -^C

I

2oosdo gaoW3 a)rtaetlo Z mot gtseddebz3oq w rind

aazaoVad NooirumirZoM Z^c3ad z3oqoiAeld0 dd dsazddEos

r^ffid^d ,pWodriea3 amraaod waao3 4eu : 3mrizbd malt

61 mn6gDdrj 33O710 _qtc e6 Z°eZTiet `,^L dd uP^J,z

`d^PTj ^9P7 Z'Pc e PL c3c^vii 2'Pc^r^4t £tP) .rJ°tv3d',c3.
EP ^

m Z3 at^t4 me==32^ . z ra^3O^ a3JPP3 ctdt

eeZrieD uaFcl &moW uDvzo8dd6 uDd-m-Do8d0J=

£')c do r n 33tize i ^e3O^33^9 TiSTC^ij^2)3^3^3 Dot)e &J
; 06= 29PY^c3c^J^ z53 .

^r^faP c^ c TjS^ faP^cSJ* 7Mc iLj, Z OL$ PlUZ_,t,

J -c33Or _,t7 WO =d; i^LjJ VC^fJ^^3 ^v^

r^^ric3^r^ta t8DC3. =e cZ. c3tj8o8 e^^ ne 3 3oTiSt7jc-

X.ra=F660,t FtdZDod e^oV O=ct

egc3tradt ft z=c Ian]-Nr cad $.c^P.

N^V)Ot (@3 7jc 3 t.Tac.^3Gi3Ot

L^fJ^L^N7L3 eJc^J^c'$J^J c3c^^dP71) e'JP$N, °3aO^3J23^T3^3

Ljla^L$^^c^ ^OQOZ^ Z^.fac^3T3 e^ Nv^ri ^ve^c° ^c3.

e3 jTW df. tr3 3d=Fthd d am ri e3 Sri - e^ Sri

ysc^

Stn )t dzz^A)Lj ^abPtrM^ ^Vjzcct es e^^c`^^c 0^ 7j

^JPP3^^Z^c3, ^OO31JP^',c3, c3^3 p, e^P^Cj2Jc^i3LTJLj ^^O33c^^rj^

c33aiov^7^ c^3a Z ^T 3. g4 c^T8o37j^ NOr^c i ^ Pc^i£^'

rrira3o=od U^aac^ zz^ 3. fie. zi.ro=ul rgri.-Zot main7bors )

ddolmzj mod a)rLvetl e9ryztocta.)DFadrt e9o3ot 3^oroaara.

qdd dz3i, C L43, d^d^ 3a^,e^Li^ rbecjaadr4 3oza targnV0

c9^od Dartsi^ z^r^atirtaatt zao^3d^jzA

c9o^dWcai^z^sadd^ c9^ wm^drd,dd^ a^rtr oeCoisa3rttld

dt dozeb , c9d^d ^;ez fez z3e^art ,c9ddbaaor; cea^ad.

aedz^adrtV d aedco Sent sl63epr Qora ozbodab amr3 ipd.

^.r^eoisaz36'rtdora dadnaaz3a^drtg^^ ratlzer^ro3si.

c9o1 ^orOaara ziee3 a , ^^F rte%^ nz & o3d^A 1 ii^ob

^aaia^^ocdv r^sac^ddwl3otmd a9mad ==)omd e9d;p%Sdd adl

wod 4eaF Se3tfl^o z4 t4 aDrtANooe ,̂ rods zoumd dc^o mz.

esd dotrft3d aczier3E uvilAGic3 3zzp Z^^ rl ;MOSCS o='LeV IA

wsaadd z =;botadcb.

i$@40 2010

to th& 3
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ii^mE e; )Mid sbabzj0gwe z ®aada) Eoz8ig

2^r^^JO^J ^a^Cj ^Zsoz^ C^f^dCj^F7j ^ ^e$^

,3O7i&^^,^ L871e ^ d^ tOtOZJttd JVa n Dot

tjzdC^tFt ue&^=OC3::,fJ .i6 3^CSJ= zoftJJe "iZc, ^T

dm ^)N, dr^za^ ri ^J, uz jJMO Jee3 Vgj egz^7lo z 5 ,

dN =O A, Zd3Nd ^ dr ^onF N to te)mao z^i,

c .Obmt =8037 ect2z; c3 4'@--,0=oCS zsM °Qno

uz^6N^e^do ^d. ^^e^z^d a i r

e^o^ez^e7 J^JO Job ^^o^r^J^^T1 z^^i^ e^o^^

pcz (teewe 7 / SPACE STATION) z,odit.Qa h

2^c^'^C$ ^7^IJe O }1 T3 Nc^JF c^J JJPJ d̂u07j Z5J£ĉc^ c

c^c^JF^C3Wd. tUczj 8CAO Lot 47) d8e= =UC3 vn)ftfJPo

O c ^Cl^Jv2 ^vCj, & tD^)e8 7 e3 U080^

c)m- raC- 6 nt-coho=h 3̂0M;Tj.fz tut nu 8OhtJ
W M ?3 CJ

CJr fdOLS7 JO3.f^eT^n4fJ, ^Z^cS^37O^^7^S^TW?iOL^ 19O^6 ^O7^L^e£7L3d

uc^ 3OTIVTt d dt azu zotJoinfl enNf^rtz maoe3 a ;FNxi zpol

Zs.raeZ bezD3 taae:5 ^eJQ .

a)rtAs4 oisa o:e^o^e ;9orbuzra d zdde wz3e woi)cf a z oml-w

q, k

(SPACE TRANSPORTATION SYSTEM) ,aodz ^dai»md.

^^id ^e.» no^a^ ^ort^rs^razideruc?^ ^o3.raenad^aaoi

^z^a riearZ e9E^^r^C^o^el^ ^w^e^ric^^ ei d ^rira e^e^

efu^oivd waoi^ azier^r3ricr ẑ^^Xa^d.^^ide7 eade

4@40 2010

66w)&3 3

czi025e; 3

o^ Q£cJ dad 8c^ae^, ^iO fJeC^c37j^JK ^^N e^J08$C^e7

t- :u608 U Inc Z Q nU t4d,' =De3 ^)JF,2jd' Z4=

6i7l i^d=z .IJeC^itTM, zkr-e;5;tr3 e38Nt'JJOC^ Tlt-

VJtTl,t7j J .`.rS^T c^c^O^JJe^IOC^E7, ^^J7i C°M'c^ ct.1D QSMt

zNe^Ti 2J^iJ$T3 e^rae^l^o3J, e^^ zNe^Tie^Jo3J,

c3^^2^cJC3, ^^^O^fc^J^ ZJCjJ27ciJC3JJO.^c C3^7jS 73

eN d ^^o^J G a^ ^7i ^dQ .

^4 `^fJp^$c^7^SiJ Z Z^ijNZj c)f)c^FaTu^ e8o HT^J07jSi

7j^Cje^ Z9ec^7^ J wig z02JJ i^ )4 ^^ifd23^w`^uc e^JOT^^

7tC36 iJcCN non T^eeT^ J mo= `z Cgujc dt $Jd£cOTj

Cj2Jc JCJ7c Dui ^^ q C3. ZJOT1O 71 &C: c CCb t07,ltTj e'

Z^ec^7j^J ^e Cc^"^'$.fJOC^cSJC^^.f^ e3 c^e^c^ ^07^c^TjS^C^ e3c^JeO^J

VO
qy^ gp j^^ ` ^4^ py^ qU M ` oM ^j

6 t`^l ^7^.f^Oltt. , We Fm V G1C.k' Cwf VC ZbEz z w)

Zu"Nc^Tj 2JCj`$73 'a zrl 7,C"37 -, e9$J 06mzh izz6==z).

Cj80CSJiiO^ e aoCtJ EJO710 7jcadd6l UCH ^=FCcJc=

eidO2^C^ Se^7jSjN?^C^N IJOC^ 7'i t Z^e^J7^Si c''^ O^U^ 71ct

ez3ad$ .

;5A m,P ), Z d 71got 26tuzrlt 2ftneo

Z23PMJ -t07l0J 71ctttd rezJ^ ri ^Jd Cjmv^ , cTc'i2p

a&3 7^on35M=^5t rioted Z8bee.)tT3 c' JOCSJhC pd.

e3EJBt= e^^ c^2^77jJMqa^^^ c'J^cCjJ. e30C^fJ^ cS^e36

(ANDREW KNOLL) or1 Titter zae 2710
rdLjJ ^^^e^.JOriri^z^ c^^^3v`FCeCj e^do2^^ie^, e^o^d

d I? c^c^TvFCe^c^JT ^Cp ^c eJ tzt t^t =c,Tta& eJtd

15



^^^2^ g)enzd id)zb do;^ zd saedsw zdozaig

tDzj6Ft7 Z=^oZ 6 Z tmtm 3T1 tug, no=

ES4F7j J UdOZ^M . ^zi^o^zi^ie? aL,0710 n d

c^P^c^ ^^07jc rt^J c^JP£c^ ^2 ^Zi ti CSc^JPO^JaSJ3tL^J =2L

^e f'c ^^.fJ07^ cam. Jae c^Cj^c ^ J^.rJec7.^ eJ8 437^f^J P3 7j,3^'^

c^ F1& e5dO2 ^o^rt ^v2 ^ r^o , e^OO73 2J7 J$

tnt Z"Pc)71ci c"JC jWl M'O h3 c)c Fh, tjZ^ 2,10.^TM NNQZ^J

=OZ=acd3= E5^035uZ^E) ezo= cS-JP.76 uZ;ic-TVO^J

e mzd )Rdt e'^, Z^e^1L^JvaJ^C3. JOrW 5ztt ^D^ cACE7

P,^) 710 e n6ig ^7D ^ ozaJ J^ 2a^Jz3oza

ZS O^JfJ 3. C^fJP2TJ 7j^iOZ^ 2,ttlt =L3 64

^J^zN2s 3ai^ a 23ozNe7^ z^. 2^nmzh71 e5,^$ 61

^e 437j^t e5j7i 2N^c3Pb ^cziJ MQ^ t2^

2votJ nut ,^ JOn zaP^ ZuPZ71%J nC)AJ Zj, '^z jtj

^^^PV ^, P t^£^ zuz ti^J ) Q tizr^z3. 2NP^ri^

3Z3=it.)4 c' djZl;̂ ejjC5Ztd Z7DO IOFI3J5 r Ft6

Mt 711 Ja 3;JL J 23P^uc^J^c j^J tD07W T 35 ,f^^O F

aq,Z^se)=t 7tIJPSi Z ,o^N F(STEVEN

SQUARES) mstom- d. cz,JoTIO n zwi ztce3 2J,)czic"'3r mutt

ne3.03JDOC"aJ u0c O',^j tJtJ Z:oc^ 23P.^rte^ cte

tla50L". .^ c,7oZv it cmb.zld U;)v Oc9v7i5' 0md. Wargt ^ZZjo{L°

wT wL . zq^azi ^^1T^w W07Ld - T c^^u3^F a07S6, ^cJ7^^Zi

derdwr^^ri^do3^e ev^^o z3rvzsar^ t3^t^v , ^jtied

e v 3dO e^ j7 q Hoye awl ^d)^ ^7i svO O

^^ t^^2J Jr3oz^ e5 Z^O= tnza ) 2Nd mt. c=,JOr1
17

Tits e5 QA)t nei e5 7j 2tiec°.MJ ttF 2t=L'^

EJ07j 7JZdt6 O3.TJc^ ZNPc^G^VJ 2JL$J J O^Je7JC^r^O^v3i

c^a0 30^ct car; 3JFZot-j,cL,3 CjZJ Z^D 0t, atei^')M. 3.

=Oriei^% waP7^oL^ e^aoi^ ^^ NoQOi^d^

2008de? dmaNd eaav UMZO=ZS e^g 2008 sue
507W 25dodD Z^DOMO_g3^L^ ZI7PC$ `d OtDad.

uztZA^ mm ;^o Qc3JziJ o (SPRINT) ^aoa.

c N^c^ di,."ZJv&3M o71 7t3'6 Zja^c7c°J% IJeZ^

C.).i.JOI ZbAlZ d. c=' or fit' c3dZN &2v7lca3.

F871OJ z Mt N)65 7l,

c^v Pa rj^ eS ^OZ^ c^J071 7J c^PCj ^^^ NO 7j c^J^
4 Li

OiACCJC.

S5^^

4S

^

N

%

^^

^

c

j

el

T

L ^

^

Z Jc^ PJc^

^

^

(

CS

^

c^^7js
^^

^

\\

TN"P^

g

1j^

^

7

`

3

^U^^VJVI I C.Je ^11^ ^J^^^ VV^^C ^c t^Cj2J ^a; L^OI..).J ^V^W

^$FNJ^C3. ^z^z3 gs ^F^ 3^-Pt^ 2ar^o^J Pea

Ne7uz;^eWn;CSJ d7WP' tJo`62N"ezr%t

oriV 7th 2^.r.LJa,Jot 59.7 --z6= mrt.r^

o^DF^)= 206.7 e7o^J 6.Z^JP. =6 iute$POiJ=- tj

Z,. n^,J7T ^cJc L^P^L3. g4tlPr1 ^D7^Aeti ZZ3c^J 3&

7jc^Jc$ c$J, tlZdC-, 7jmr c rtn Wb*3Mt3.
K 1 CJ

acct 3Pa ri e2007b x 25do= Fr,,7;z e 38ojt

dum- &I 2,J7c ca'J nee cpe^) e55z6 t 679 aJeDob zt joriv

o t J 5 w = m v z 1 ; fl , 3 ^ , 10 3or1 O n t.;crt r Wt

^PLjP^^L3J, PTuOjJ2^ CjcTe e^^^tjz3.eN^Cj 3t

C3fJP2s5^6 2Tuc iJa'^^P^ eSSjc^^^C^ 'NZtC rM V c^Cjc^c'1OZ^

t.;orterrtz^ JPe3 ^^d 2,.t3ziJ,^C^rise^Ci2aa; a3oz^J

ZJJc^Ne^aZ zt,,o2,a Adot,t td= Zt3 &h =ZAT itlz

2^rc: o^ 13,204.8 --J6ox 3.Z.;:. tr=F^)ct

13,352.5 $.^Je tA=6 tnozJFE^ tD c^a82 c°JJ^J^CjJc^

ifti a 2010

c'v03)E3 3

ciio25v 3



nt71 m8,z^iC zdz; ^= 4 t5 z3. uz^id

a 119,900 6."'^e. rQz^i ', t^ree7^ z3t3 z3r o ^s^ e e^

12,756 &.ze. d ^ zi e^^^o wotm' Tjt Zv6t^s

(7tct/=a, 3c'/JUPITER) 142,800

''̂o:bFc oft trzdzrt6 t5di 0= -m tzjN^z3.

eZZJtf;)Ot o d P3^c'a1^ c^c^AO^ 00t^ en d

=FM U=6 ^W]t is ^,dZ ZJ W76

7SJ L^ e `O 7j 7jbjc3fJ^ 73J O J)O7^tT^ ^c dw dad. f^t^J

a^eaa^ e^sa^3a^rt tl^^^^^^ dlaz3rat^ ' sa^ad^ ^^ ^orisir^^zi
eei'.4oi d ;W 8, wit= , 00 Z a7ftZXom' ;doe$ ;4, caSe&Z

q^^^rOZ^iTjSic^d Y^ldo-'b01) iFeOL $d^^axe^ e9 ;iAvmc$

^^^3F aor^ (SATURN RING) ^zoz3e s,t

270,000 $. e. 6^nd 73.r.ee'TD dn

u^^UZ = ZSOZ. Z;^^,tti t08 30 erutrj^ri^? . :;-^Z06

l4 (TITAN), zftt3e 9r23 to3 2v^ZZU' M ,z3 er tq%.

`ltd tc)rTIWi UOKaW^c r1c1o 3^u3Jc^ &fNJ 710 i t t5^^F^

rez^rie^^d23e^z3. w e^^^3re^^aozri

2J^^ cJOZJ e^Z$^^e 2̂ ND ^^. ^e JOD1Ĉ ^7j6^e7

o tr (URANUS) ztzb rob (GAEA) z3e

ZjOc' ^7^ #^^ ^c e^'^ 2 2 c^`^uJ^ C3^ 2 ^tTJ^edz3

F^cgnz3. nzri.tzi ee3Ld253, s^o^^:f Noo?re 3, e^e5

tu^n^L3 e^2r^^d^^z3e^ zvee^o^ d^^^q3Lmc,vl

3e^ 2J 3JZ3ot J c^0ZJ3 m

i$eike 2010

ci'Mo E3 3

Oa4ig 3

Z.°6OZb =FT & oz3 &1r = Ztee3 Z3ea

17c £c^^ fJ c^% c^J c^^ 2^it^ ^JO^^ Z3JDd J^zp, 29ec^c^

zirar^r^eU 2,N ^e^zi zjN^o^^:f ^rrja ree^E

d^ ^o^ ^oo^anw^ etllj,^ic^ ^o^oz^e^z3e7
.L M

O^4ea e^Mh 6J. dtJ^Z OZJ ^,TDL871S%J .9j%$ S. UZZd Li6 7'

E1Uz7j^izj u3bu 2; ^c^ Zu'eLrj 2)C:t 71 e^c^J f^^Jc^vt !

P3=Lz '07tre c°)^%t 8ZD trdq"^^' too:J2it

zJZ3m7ie4 erj^?' ^- Jo^a =itst3.

mew tt- =0 uotd 4.52:ie70t t4Fr10 e±o;^dz36 td,;?

2^IrcJJO^ J^ ^e8L^0^ ^^ ^ Ti T1 e^`oTi2J^JL^J.

tr=eDdbZ 6^ uz3de1uzd7itrIvDZ'i ^ ^i^

=- =z:)OZzu ? ho c M e3= ctcTv7tm Z9c*- C83A

nb e oaii ^ N 7j2J( iJt^J Clot J 2SG^C^L W^l WiU^Ut3.

Y^fJe^Jo r A) 4c MZJW=D, ZO= Ot3J.f^) A)Fk3

me3e 7,cy-pad uot rS .rae (ANDRO COATES)

d^JvQj.:C^ .^.^OC^JJi!frjJ Z^"ea°17j elU^O^J^ e"^1^c^^ e3dOZ^L^e7

z^r^ 03 e? ^e Q^7i^ z^^^ raeev ^

erun^z3 zfz z Nat32veoe73 ^razj^z^

O 471'e 3 0al^o^3a712J3f'JZ:J'oZJ P3`cs'J2;mZit0j3i^Ja

' v9e2MJ^fJOZ^ E3^JZSJO^J ^,Jsj ^ t5c^^i

ZM0 .rye;M ;^0 4 rt bm7 (IGNASI RIBAS)

d z^p6t Li 30 r e3:,=FTW ==O DOBJJ

qtr oz^e ^ie7 2^rio^ree^ tj^ ri^z^^ z pd.

u= ^oz^zv^ wtmd eat MZj6 2^r i^o Z,ot^ra t3

Mex z3razz3;, utd tat z,rZD= conda be37w=

G. J. 436c aozi tnzSt m =r =am t3. s 71t
N $J2 ^^ c^a82jc^^z3.

Ut73 e3 r:)= ,3571 tdr^d zJ t3Oa e^^vvC

2Wo . udt3 Um ti%o3:,r e^ri der t zi ^ ^^

tOt J2J0^7y^. eJtZ)= 2^t^^JC°JCOt 2ifJdT T'ec^71

e4E 711;b tntj$ttz 3v?p^7j J e3mmod"tuit

.aoz34e ^e23 z^iiz31.

2967/1, detb̂e , 14c9 =0S]6 Cm'NC 3e Co, G^tscb 570 009.
=';26zd Sd Fad ui 6 its ".MN Z;;M 9-,X0eLW : ZAC; 570006

n
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&)zd &bzi do w,d epaad&u ^doa%g

- yC^md cajm

fS J a±o 3 ^uIJ J eZc ,,tozt =O e c^^^ vOzkpc^ tgzo J dJJP2 tJe 3N ^^^

;f2Jo^i2s^Jris^^Ja ^_^ ^oz^^ ^eMeP^od^z3.^^ e^

^^n^ o3JO^^ ^o Z OZSJ^^). o3JOr^^J^ 'draeza e^zia

^o ^^^ 'dr^ez3raP' aoz3J ;fdo^J^d. da 2aao^Jat^P^^d^^i d raeza ^o^id

MUD= aOi^ F^JriJ z3. c 7c^c^c^ JP^ ^e 7 ^m Tmh c OadJ^^i. dAez^raPriei ^^aW ^P23c^

^vOZc^a^P^^. ZSJ^CJJSTjSj,^d c^fJ WIJ^PJ o^SJO^ dr^eZ3rae^ iffier ZSJFc^

e^$FO N $.x.350 06 ;^o ug)d. -wzs^efd .rmuaizo& p u dne23ne z^8t^d

rr^^o3J N^o^^o^i d ^^o^J^Jd ern ^J. e^o^^o^o^a^dri o^or^ ^o^^

C)FF'C)d e3 .l CZJ^ VorW6 eZO 3J Mdric 'dfJe2^IJe 3=Fci' n3dFL'MMMb.

PJOZ^^ac^P' ^L^L$ e3 JL$^Fc^^$ c^,JCI°7^23ud^O^Jc^Ja ^^^^ ^^ic^,^dJ ^fO,^^,ic°Jri^J

ct. &,,,AraonCtj. 3ddtFc^t ZJOd J^2jFcSJ 3Fri z3 Z^dO^.1Jc j=Ot &=D. riJJC^O^c^`.d

i^vJ^, 2 C Iii c^J^ c3L Jc^ dr^C2dr^Crie eJ J^$^F^^N^Z j. eJ e Ut), Ztct ^t

^27'1rJ^c^, ^c^r^C9JOZ^ eJ2$3f^^J^ c^2'^ ^^drJL^Je^ ^Z^F dfJP2^fJeri"tfJ

e^^ p. Z3 fJ^vri c^c^CJJ^P^7i°v O^ ^^O^JJ^Z^ dJ^e2^fJeriPO^rv ^Pd 7ic^Jc^ ^dc^.

d.rP23raerie^ ^P^ :ate ^N^d^jae ^rio3Je ^^^^ii^^o^J^ ^^z^3. ^J^^a

^CO^TJF2dG^O^ gz ^^J, ri^c ,fJC^o^fJC1^ P:^7iSja c^c^F&^e^ 23J^^u

dfJP23rJPri ^e^. c^^Lj3$PajJ P OO a^Sc^ ^vO^J C ^ dri dt^P231JPri J ^ d

^urJP^c^. tre vs M, e^^ IJP-dJJC2'IJeri^70^ B^^dJ Z uc^c^ 25 ^vov Lj c^^c F

r^eJriedri 3raPZ3raPri ;s^o3JF^^ ^d^z3. &eri ^o^re^i^o^ e^3e ^o^ri

^ci e^J-JNc^riC N^Cr7e c^O^dJe^ O^OS^e^ ^u02^ ^dv^C23c^ 23E^e n^ NJ^u

^N e^$3tdP^u3c^ Jd 64 Pdc D c C5e7 EOC 2J^'iJ^SJii^.

^.Pe C?,3.fe^C-23c F'^.gr^^

2ao= ail-E.J Zoz) o^JO23d6Z^ dtJ.Cdo r3 a ot

ct^^Mh7 T^ Z. Ot', U 8 n=. J3 6ct eJL lj^`^C^ 2SE`Cr Nrj Cie^ N3uo^ `=d.fJ

O^02n6z^ =O a^SJ^ ^e i^ dJ. ^Jd^a Ovid e3 Dada dnP93 nPTWr1 Z^OZ3J 5F^,6 CSC

2a^3e^Jri J ^JOZa ^r^:^ri J Z5=bt, t 7=^ 46F,-.Z3. 2009d uri 12d

dc)=ot u^^ ^is$ri _pzd = JgdJuOtm8t= ^tnfit- sngricnn,

=0o8=^tdJ UOM dnez3.r VWO' 830 MW= t6m6Nzte

tocJZJdJ9CJZot. e:=60rr d;Z3 2a0t.:= hCr.$ri J druZ3neri,^3 ;^o =zz
^M M

arqrie itde wCJam dozt !

4@40 2010

w-'OwJE.3 3

ZtO244 3
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MME ^ gnEd dJ;42 Z^Ogwazd aqaad D Eoagig

,JtOLLJri ^^J4 ^uT^^iJ tJ 3^^. O$3vc^ il^e $O±J ^lJ^e76n ^^

QJCWY =CMMri, U g ^rdri ZJodJ ^3P6 Z4t6 rAM$rie^ri

J^do2v^ ^eai

^, .̂a'"")e c3c= 8uOu dJ zn, C.iw u9c t d.r;ez32e-

MMAACMt 7^oi^,md. 2009d Cori 10^o^J monoo

uommAeod.; esmd oiJo8fl ^o z Je z^e^

2009d =P36 8or1'V6 F.r„CS:6 JzPZri ,, tJdOZ;AAZ 6

^o,uj'^oct =b7=d zu ^^^e^ dr^ez3r^eri ^Ja uzNZto 4

tC^7^JZ 8OZ:Z, ^CZv j^ r4.RPO &PT3 Z6 e 37^ 3 :"z3t6e

25-Ec7"^Ti r1d c^ df^PZ3.t^PriC^Od F^^'P f^o^J k)N:ri^c^.

^e^ti ^J^23Pa^J^iJ L^dP^ ^ ^ ^uIJPdJc^ N JO ^ ^^Jci

fi2^J^vc^e)l^Z^, ^^ ^ ^J^^C30^J J 23d^2&5& ^c^)C^JZJP^

Je ^ dJrist^ ^redJ z e> rie^J ^dJ C P C Z t U =

8o d3 =-= tmo;= -ajai^ ( V) dJz3 J2b vo5f=6

,,t3Ji^Juc CLn5t. zt.r^r3 .3 di:gJ o3Jo 71Oiz ad d

GCS dNSQOL^ IIe]^ c^3^^L^J^u^. r^IJ^CJ^riJ e^Je'^

^ua^3e C drDez3ner1 wee zdlz =atzdJ 7 tzt.w. t£^c

tbp-gmd 'C^ : rn inetM6 wN .^.^.-10' ^ dzs

p

^ ^ t T JL^ ^.tJ

^

P

`

?^.IJ

^

P

^

-

^

Z

,

TJ£c1^7^ ?~ic:^c.cJPo d ;v70t^SJ0^J3'

W ^ wJ^N l°II" ^ ;Wa ^lM/U O N`li^l°^^!

^J' èLjeJc^'C^J iO^uTutl zc)

c^^Fc c^Jc7^^ ^O^d, eJ ^fJP23JcJP-23v£c^^li e3.fJL^e.3P 2^N

'J^PT^dp J r3o3J ^va^O^JJPe3 23O^JciJ^ ^iJBdJ, ^O^d

,Z`6^£cd Z J.JA NPuI',i, °Qco^J =6^76te go^MDALj. i^O8d

JdJ^ r1IIJ$rir3 'ZJ^Nd'. ^^c^Pc^J^ (e^Zj^^c^eo3 dJ

2 fJc3fJPc^JC3TJ$' J J,3 ) Un= tC d eiMM 71 o3.TJaa,

rira= t, -)Domd odm Fri z^A^ 3c8 ^Zo

ZNc J^c^ dcmLf do:^rd^ Owc^Cl^3JL5 eo31Je 8$

z3r,6C =Ot d.Aez3.2e

mmhrioda8o ONz3. 4.5 ua erud^^z , 480 o

F^4 dJr`PZ^f^P-ZJ7e £c^Nn^ ^O c Cj dJ Z ozf =c^ d

df^P231Jeri^^ ^u03TJ^ a^^ Cu ii SUN :tmLta^

20094 a 24dotD 3jt^3zDc^ tdnatog =F=
JJa^zdo3J^J zs^n Jziu^^J o^o^^

pt e ^aoz; d.rPZ3.(Dc ^5 357.btO-t ow

'ti rae rae sawur

No^s^Jj^ide^ ^oz3e^^ M, o^id °^ ^dz^J oSJO,ri^

e^^3o^ ^z e aiz ^odraez^^ e^2 ^c a^JF ^Jri^od

d.r^Ne,^^it3"

D odd ^s$rie^o^ es^FO ^r1dJ rod , ^r^z^:1ri^i Jd M

^ ^^^z3e^ri^ i3. ^dP or^d, ei d Pdo 3r3 aadz

hM- 671e5 dlae23reri^t 'f^^Jr3 $C)3J'O^c^Jd

No r,,FM?) c^e$'i2J3^JdJ. e^ dTP231JPri J 2 OdJ ^:J

Ioz^ ra^e^rie^Jd ^oae^e;JPe 1 40
1 4)

a e 0 2010
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E;ME-63ig 9)ae d bzb ; og ,w w5adm) zdoag

rrve^ &aez3,rae

;^Wnd ro^73 e^z^ ^t Q ^^^ t ^. ^^ r^P23o^

(Kobian) aoz. mh m=tdr .TJt:SPSdhz;3. z3^ =

^o3ra^PJa^t^ 'z o3J-2' a '^zarMs. .-4 e^os.ao.a.'

,aoaJ ^zdt^a71 dr^PZ3raPTle^d^^^s71^^^

lJPa o^Jc^^P; e: ^a^e,^O . ^Tr^ rP23 o3J

N tTcL^ZJu)Z^J, ^ JJ PJ 3=d='̂  P3s:$NZ^U^J tnba

e is Ct be3G:J 2r 71ef d 5 ^^a Mta^71z3.

raP2 03,E aP ^o3J z^2 c^717ieia^^FN^

e3 r^e^71Jo^ e,ziide^ ^^-^1i71^a ^oo3raP^e^-^t^z3.

e^ df^PZ31JP ^ez^ aP ^o^ mo d e^^o i (&71z ^J ), ^ o3^F,
ZzI.

(^J%^J c^` 23P^Zj710uci - z^^71^Ja ^^

^sFa for. ^^^;Jt3e7 e^^NdJ

a^f

^^

^PcO

^^

°7

^

^1e,

aa

e3^

^^``

^^^7i),

^^

Fr^cp

^

c^

^

Z3^''^

^

71

T

5^

^

,JZJ71c^J

p

ZN^
a

^PJJ

^('J..J C^^ RJ.JU^AJdt.^J^ GoW lN.io^.GJJJCJVJ ZJU71

e^^^^^$o3J PaNzJJJ e3 z;

c^^^u^L$ ^N37e O3JF71 P70 M71ZJt3)td). 088

dtJPa3.rJP71Jc^^ro^e^J^ PJP ^^^ ^^le)Pca^we^ ^FC7S°

tC8 ^'M 71P7^3 Z= e3^SJ23U`tto-J^J4UtM4 °%'2,i 6Q

2009d url 12d =Cjo3z Jed z^ ^ ^ Z ^PJ6

^^^Se^o3JZ3 ^^n^ '-t3 raPa3raP e3'a3roz3^

(copycat robotic head) e^tdt '=Z.76, (Joules) mot

^Jzjs^^ts d.s^d zees =83

sJz3 dtie e cap ^ U ^a^J JFrZ. eI Zk3 r.re'

'TJO^w. DNS ^P o ^^J, Pea wr^P36 d r^Pa3JJP

OZ;30 8? ojzv,t t P7 (t3rPZ'.rP uF)

820^)A,, Ont^^ UZtPatz^iL^Pc^23` Mtn N M F^ t p^. 34

^c JaPF- IJP^3vO`7i t P to t5Ftrt ?) zzzrtt aJetJZ

dz^os z F^ozi =, Est hmz-, rnv , 71Jd;-

Z6P4 & o:b 371 N j idP^ ^J c36 N 4=c^c)^lZ pc^.

r=Jo Z#V 7j it4 c°.^a3J^P Uv37 O7 ^c-dNN,

dJDPZ3J,DP 2;ekdJ 'Zd=F't6tj= T M8.t Z^ScSU^c^

toase^o3iz3 ^^n ^o^ w^.o3J7^ e^r1oi z^o

^P^C3rP 3J^c^JO^ 7S^JP7'^L^^^ Z d71^i ^O3 C

e;9Z3P 71e^vfi TJ7aF^^rJ^23. C9 3L3P^T1^71 7^fe7c^JtI fJPF

e^t^P^3JOs71 ) c^1h)) a ^d7Z ^.fJPP) a^P:c^03)^^

t3== ^w,-,3acm, t3raPZ3r^P- 3 NPztz5z3 ao= c P ZJuJt^J.

^012PTZtF=h c3M c,)71 La FF533;^Fta ZS nAA Z d=.

Ucc Ui&P c"JL JLj .).).^2 3cid71 J^ (e!OM: ; COt vw)

dAPZ3^P-:k5ozb &C3.zP n-6e JOB :t..`,CL3 aCJ:tbF9vZ. clo d

&zj 8u2., ctuz^ ucz^^ )Mtd7WeD tzx; oZ'J4 e3o3J^ ^= SJC3,zj -I
oar e^z3Pd dr^PZJ -^e57 Na^r^o^izJ z3o odaP8N, udd
^^^ e^z3d ^JJdJ2 3^^o^JNJ N̂ac'ijDo^JNt^. & °7'1 f^Jc3P

o3J^ati ^o^d Seri dfJPZaIJP-^P$ e^^e^P J^z d71

^^eJ NUr^v =;E^J.ra2Pv6 dr^PZ3raP-^P3 zot tt0n73 25

JP3' 71 ZJ^C^P71z iP^^z^d71et^uF' )L3

c^OZJJLSJ^ `^ld^ 0 ^ ' c^^ 03 l°7 c' b,3a W .
&; ^ M J

z5:3o3J a ,k̂ d . uz3d t= `$ u6'(Kismet) e3h .

dfJPZ3JJP-^e5o3^ Z)7^ v ^Of^P^$L^vZ1 c^PC^

3s^vuo a 1d d, O^uc ^uO ^ 70Lj ^1c3P ^' ` t^U71^c3.

draPYP71 f^^:^f OP^O^^ ^L^^F ^^^GVJd.O^v^

^ta'`^FNNFa71^}^ ° J' O3JJP71c^a)71)^vL3.

^^^ JC cJP03 O`71i^J Lo= Tzoddvc = d f^ P23t^P-

Mi=FtJZ to Nz Qd. 2J iJ^8 dnP23nP7WJ MIS

Z;Pb;^ ^q,tdJ '^)tt6of^e zn e;" a t Z3P3fJP. 2009d

T236F 111dt^3o^ ,UDd 'NUo3J' (Saya) :zow=,-,ti

ao^a^o671cri ^^d z3Pc^^o^.r^ziirziP^ e^

dIJP23f^ P cj)^ eJcaP'w71^}^dJ N 1^7r^FO^TJt\ a^7^tNJc^

Z 7 o3n,-A71 i^ c8 Ne^= . told ej d.t,. PZ3.IJPtcit,, b $c^

J ul C)tm2 S=88'. "z0=, UFIe6 q'T^ 1 6

z5tj713. )6Zj^ zt, X 73 UFc C f 0P3= Z3Acz^;m

NoaJO^eo3JF,r1;d dry ^z i^Fa U4

^ro^t^ eP e^M, aim ^tr^FO3rr^dr^^^^

.6 UM wd38C31

wZJiiO 2010

Z;60t)F3 3

c"dio8s& 3



ca&i zzo=6 tJtj 2 e&o.iJ A)2 oOo nnwl 6 e3omd

o^JFZ^bFTj J, ^ idrs^^Fo d drP23rPTi^i IJ02r,

JJZ^tJ^Pnz3 Z J^ 3^c^J c^SuL^ e^ JLL3^e`^S^JO v0. o^v^

d,r.cer,) eri^^Ja N^ NProcvJ J. mzz vcl 0Z5 W

df^P23^JPTj c^Su ed̂ e)̀c3P C) e8o3J 2,,7 cZ. it71%,

t ;134 d,2 0nZI. nP$o3r^e

Z -3.J)o JZ7'PDOJJiJ a',r.P2J'J^P-oJ'JJc7'3oj: , J4

^ ^TS^^FO3Jo r CrLc''C3re^NP.u7jJ^z3. X73 3rP^t^d,

^^c^J'^}c^Ja wNzi ^0° & J e&^ r2 0 rP&o3re

e,-ct^ddso=iu . n^c tdr. 2015d ti^ST3 zmz^^ ^zu
N ^ M

e^J3Tj P'O^JlJ ZvOZ.TZ;$d.Je dJe P2^ ^e P ^dJ ^7rTj7^e J ea ^Jd

^J2^PSwO^Jc^^ae9C^c^ ^OZ'^03J^TjS^J c^zw^A`^z pd.

e:Owu603.f^PdP'dJ^ Z:,^^ z3edz^ ^2^ c^C3.f^2^ c'^.`,c^ ^vN

z^J c^J 3^ ^e^e^ i dr^P23re-c o^J^d

pE^. 33dJzi eq zz^ ^DPU, 'orf a^Jdot^z p,

6PCm 3Jc^J N^ceWZ^

dr^P23re-o^%^T4 '^P' (Aiko) .^odJ.:dzc^z p^.

^P' e^oz^d zv F^ 2,7D4=e3 'a).eso mtTt,

i$?gidO 2010

Zz OwDE3 3

FdOa9 3

^5e= c7.'JPP3 3fjz W"Zz .f=eiJ0 Tb3 JZẑ3Pwd e5

dfJP23f^P-o3JJ u9o c^2^c^ PAP w'JJorI^ a, SJ&^vO^Jc^J

oz3 zs . r r i e?^^23Jd^ie^ es JZ^Jr^ ada ^ TicNdJ jz^d

2^ru71 zvmzEl =rO zs V 13000 zzt6rie} JZ e^z^J

;=116F e9 tiz3. e9 zdJ6 d0 nod d i6mt e4 dfJP2 e-

i.^ Z. s X68 2JJ^ O^ :,^U00$ N ii i3. e^JO^uc'i ^.fJP23.fJP-

o^ J ^o^J^ a NPr J A 8Fc^TS 18500 mvci Tim

z'e^Cw^uO ei c FJe c^c^J i o0 PJ Pie orf ^c^^ 3Jd Jd

adNP^ZJ', NuUc^Nr SJ^zS^n'3. e:^Ond

,Zo2,-)o.`,0' t5h 6c oTS` Ala 2CZ 6 n; ;k j

£c^c^3 3M'c^Jfe^P'c^^ G;"aNUJ ^J2JF ==Rc3.

`Z^ c7iG &,O= 71=F3ZtF NOrj^O^ ^J P e3e 23P3'M5

.a d J w Jri^ Jt^zW^o^id ut ZvCtF zto Nao=t

w^,o^ J, efaNea o^J e Ti`i o^. Fwd ej d2nflnc-

0i J3 z3,j8A ^J2J ^P^Prri^3z^dr, esT32SF-^oedr3caJZ3.

r^ raoz^J zaa 371c7 (Uotid Pia No e^i^ e^ e

PZs^o3J 40ZSCdtA r) Ont= No edT d3 U dred2e-

^SJr^ dO ^CCJ7= uond tm =Ctca), ezv bcaot6

t,r. MJct, UZD7^ 2..,^S'a=T=O= TII ,tiJ

`L^07L^ Pie U^OOADFizt.

7P orb 2:itd ; re'V zar & P7j ee J^3.

"o=zjde Loci ^ ^dJ 2^ ^Tj w raP ^o^Jr wz3.,

d!e`P2^IJP-off ^^03J 0.jTJ^JL^dlJ ^C^^JJJJJ ^,O^J 0.9vLjd,

zs ^c^JC^i wgzsn 0Z2,w 5 tr,0Z iCA ^$o3J
^redJZ3C31JP JO^uc^^ J5$03JCl^J^J, ^' Lj^F^]^uz3. e9ozid

W M

NC e^ Tfej Ja us^^J ^ JJ ri erL^tlN#.fJOaz p .

N Z`Je 1^` aJt o^P ^C9 01JP23JuC-CljU; ^c^z^

^^

J^l e^^Qrjc r1 5e P)

(da c o3.(Jez c^o3J.r 'av^) c'^NGZ F ^^ NP(.9.J V^C V. "
M ^ .y

^^^ zv^d3 fae^f^Ja 'z3e^3' r^zrTi a .^$CU

2$NZ^dO^. PJc^dJ wfJP 2 T3 2^)c draPaNz^d, 3'JdJ

c^J. PS^ N^^Fc^:eP3 .rew73.r^0^J e^ c^.^ z3e do^u

e^, ^F^^ eJOZ^J L^.rwjJv'1i0,5.30^u. e9L^dJB^S^O^JdJ

^ee^J, f^e^LTlj e: ZJ^^S^uc3JZ^PJJ °vJw`if

^ W d e.: g

M r.v;od 2L^D act , jCt I JDMt zo=mzh e7P wort'̂Tj'm



ii!^wana;E; gwiO dxz^ ;ogwa^w5ada) as oe&

^^mzd Nort3o3JOdd P'P ors 2;^t'Z 2e'M

a°4 d °v L^Z^Jc^J7t^'^J^ c3^e $ ^^ ^a$¢de^ v^N fJO^J

M^ 6ertri e7 3dJrr^J^^o^. d ^2etazid or a

z^e^^z3 ^aOziJee2rJJZ^J. ^oz^d e^^7^ 8d

o^J^^lta^7ie3e e^ aS.2^ie; d2ez^2P^J^̂^^zp. e^^J

z,o^iJ e z t9 2^a^J o^ ^P^u ^P^z Q^. e^z^ &Lt^z3 :" r3

, ) d O 3 3ZM , d , fl . e371 F75cZ, =NA Z OZ3J t5dnCMc3 a. Ot;J^.

c^UO^J Z^c^a Lj6 e z') r3 24--not r tJr 0z^ LtDt , d

U ds&3 TC5 ^Zc;h2J tJJOZ3 Z OZ$J QZt zc .2e ^^a y

^2e^r^zaJr3J.aozJ

O Ou c^a^ &Cdm d2)CZ2e ave2^^ SJc^7j eN^ w

tgZIS%d 'Zi^4z ac DtJ. e3dd U08t d2ez3.2ericA ;^,z3e eat

8eso3Je7 J03Jrwjrj c^ =a,a, Jt^Va ZZ5:wi, told eZ%Zppe A

e:5Z34Z j c^Jd Z eJJ ^ J $^c^e^ NOZ^P^ fi ^ 6 cac^ duaJ^^

aCt teca^z a)6^rss^e^aiJ e3 z3s w^ zt^zs^^^o3JZi

^)rl%t,. ^todd 2009d 3dotdJ dC)otC;f

e^ ^dt i ^ ^ia^^P^o r ^z Sri J rv^ 2ot J e,o^^

d2ez32e Jd ') g) d. uo= .ZdGi 2ne d2PZ^2e^

attn (Adam)eiTv .

87taPe ejzwi eeao:J6 ^UN trz:4.;adJt et d2ez32e-^zsa^

e3d ', 69rm7ldc zttd6 :ctmd (brewer's) do 7 zo=M

^ez3^ tidJ '^ ,^d.2 L;34 , 4) d,,3 Ne' (Saccharomyces

cerevisiae) ^aoz) EM- Fd eza'e zve;767W 8.2N

UDO-JFMLb Let, Lt 71 it4 toc&aoantt. uo:ut d.2PZ3.2e-

o32ezs^o^J d.2mza -"j' o&2et^toBtd t"Z^b U23s 6^

r6e^aiJZie^ zve^^otidJ d.2e78or1d Jnd,

^iiJ d^rtr^ e^tdJ otw`^^OdJc^ ^ o3Jrt J ^8o^rtla.

e^^i ^ Jd e^^e JO3^^err^O^zzi ^^z7i^ JOB en dr^ri^i

22

c-c

23..29 2,OtJ2d^edJ^teTt^z3.

02^^3o6ri2 ^^ es2d^o^Je^ zuo^J ^JdJe^^o^^^

z t ,; . 2 9T3 e^^i aoz) e^ d2ez^2en ^2ee Jri^t, e^^e

3 S JtSJ7t J, Zj=ctD, &^^Z$J 2 ^L^c^7j J

uzj a do-t^r (incubator)at.

d2e232P-^Z cJ teA ,031^vl 'Zt4t zoi=

(mutant strains) N071,zdZ a Y).20n= ezUo'i^*a

d2ez32e-c°J ^7^ LO, at^032I ^L^^UJ C`J ^J71

t 2z rte .zu2tr3 =C756 2ve ri J, jmmji 3 (enzymes),

uom= o -d (metabolism) AfJvr OZdJ U07 a o t

(metabolites) ;^dz»zU^ zrrn =ZuSo:b ^ dJaez3rae^^

r^^2ed^i^ ^JOZaer^tj O^7.'t $fcgtttJ o zve7t

7^c&^S73 (code) z.,Oz^ d .a=; tDj. tenJZoacd =d2Pz-

Z)z v^ cue d - ^^ o^ a (culture) d . ^otd es

Zt u^ t a O^SJ n`17jt3^ °lu^c^z c3 L$ ^a2d^tj P7t z3 G9J^J

OZ) O^c^^J^ dfJP23JJP-^23Jc^ c^`cM3ew 9v ^^^^c

ieo3SJti z3^3O3JOdJ ^122^c3 $0( a odd, e37j ^r3^J8 Jd

5ZOZtF2#5a E b.stOt Wr3, a.SJ7pv03JFJZ

d.2ez3.2ezT LD67 8d.1

rltD - O3 F 7^07130:todd ut= cJ02J t32P23 f^P-^Z^u^r3

M^^Z^5 ^t=dJ 100 e3oZ^t Jo32enrt J^ ^^^zj^Jta^zio^^

7ZZZ45F. zc3. rQ d.)7tr 13 $z 71Vr3 Noz;or^Zy z3e^'7t

0oLgo^D ee3 20 z6e4 a7j ^^^dJ es^ ^

.6dri e7 12 ^^^^dn ^J^ Nod2P dJ Neo3JOZiJ

c 8"ZM DM- c)7100' 2c4.d0rWc ', OL^J^^C JeJJ

^^ ^ J7tJ 0^^ 7jJ8 dJ a 2O ^^vN(^c^

al

uzpz C^ tr of pd. e&tt 'dim' (Eva) zou

^Ndc^JK ^e3̂ ^^. o^^ "'Aet.,tmd d.2ez32e-^z Sri

dra dAC -nz3a'Z^

4&i o 2010
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i'iuaEf3cS €J I eio ^o 28 chi ^a^^^ ^oal^

N^o^.;^aoz^ ^o$e^F^^ e^t^so^^7i Ê^Tn ^eoSP^bNJ^jzi^

c^

^^ ``

JcJ7j

^`

PNL P

^

^

`a

^Jt

aa

l

^^

t3. Z3c^r 33

3

e^7eJL

^

Y^

^

c

`

iJtSJZ$

9

^J ^'2

^GJJo a ^v73t^J^Jd V^ °UNI 17 ^l.U.i(W^ ^^ ^(.ONP^:C ^^

t3raPZ3raPn^ z^N2Jt3oaJ o3J^e ^^riz pt^z3. e^z3e

o5^z;$e^ dfJPE3J 7i ^ J^Z3P C9ta bP^O^^, ^^u0ue^c^tl

dfJP23t^P-c^c^ :3Ljc^36^^o3fJP7j7^Ja^^e^id

^taasFO^ ^3zi^ c^a^FYx^^i2 ^^3 ^oaJ e^Zr aoJ

^c^P7c''IJPc^FG1^Tv^ MP3.fJP Pad e( 6dJ tnC F

EJJ ztt(artificial intelligence)

033ve^j23P c^t^J^cSJ^c^ Lj^a^c^de^2 cq^ c^a^ a L̂jl°MJL3,

JO^Ju^ ^J3^d ^ 4t Zc=D 547SJ7lt5P c:J6L3P3Z^= 7Tc3' d

u = zhft 20094 r,.oe33 14doct ^^^ duo a

7i C,, aj 7i ZSMM FI' t,2 tC^ 273 e-^Mb =tNJ8d.

aair Ybo ;3e ^ e dACZ3lae-Ru

U et Zt6671t^rd^P9 JL^J^1 v:3tjJc^ en s e^^ z^ii7ie^,

'' I1671 : eMZ P Zvtp J^P^7i ^C^ P7 ^f, S^ 7J^dJw^

ep@?ide 2010

Jz;=d t:3PVWÊ ) zd:tWz e )tJ EzJJ03c uic cw

37c03JF2 Tjvj c^^^FFx>^^3 'dIJP23fJP-$P^ '7i"^c^Jd

Z3.t,D PE3JJe-$P&3n IJ tJd v5O0 ZZ b.713ZajtdJ e. ° fJ

^JJE^^t ^a^Py. uzi5?\ ZZ ^,J UtPDP M37ie

2Et 3^3T eat 6O^Jc^ c^L^a23e3^eliJ^uL3. PcP$03fJec^c^

tcot t6 EP7^^ e.1i)d= dp3ret, ^odJp$e *=dJ 30

3u035JFZ^d a0.3J^Jd Sv=&rJO J F^08d u,^^ be$8mh

^Najs^ ^Jt tJe ^ ^ ^^ FNz3P ozag

e:Zzd ZJ, 3 nc C 67",F L3. U= t P.i 3'03TJh e: dJ

tJJ^oMd dZ5 o3J $ea37le^ --%=" 3c`,OtDFZ dd03J Ugo3J

Ti=MEdF ;^071803b=d c JtJ ^ ^Jt^^ P^ ^w 7dJ

1001 060^; ^= W7WE3. t3Ptti 7jozdtE^ o3:,ca 36i^

No eyrie ^J^ z3e^zi d X73 e, 7i3 ee Dt c^75dF0.J^uc^ ?t es

dP ^Je^^^ fie? 15nzJ e3ond ^J rdJ 100,000

^rstT^' lied e^OZid d^CE o Z,Z Jet:$3=m Z'Pe^ tZP^ ^

^P^ca.^J.^a^ c^. e..)J 23u29 7i d.`, a^. $Pt37i N£^ a°Ut S^

7Sc^^0^' ca0^v^ 3f^d c^L^Z30^O^d, ^JdJc^c 7ie3P e^tdJ

`dc^I^aOt^J $et, ZM'z &aCd, ==. e,.4Nt36 todJJ$P &P73

teOb3zd :"i1nozcL, ^Je^o3J ri^3e3 dJ a7i :m=6
1 W M

e92^c^.^^C^S^dJ^ eJt: ^^ ^u03J0`d' c^^, (^e'" ì^^'et36) °Jst^J

=on,t =tt6ot $Pu7iv

^^^^ ^J^J^^Jd ^^^^;3 ^JO^e^zri ^e3^^a etu^o3.r^P^^,

$e^3Tie^ exl;^ 6 e-JtdJct mvt Z...Ts &JJOnCd"0^1

E3^o3Jes^7^ jd .ern ez^ ,)Z56 c-JZ Ct ; M=ot $n371V

e^Jt^J^^^`^ c^23JN7i^J e°^O O JJ 'NJ^$^c^JTt e^OE\;tF^P

^aa soda $Pe^E^^,c^E3^,t pd.

u.^.J t..Ai7^ C,hict ^7id , E3NL.li..V STCiIMJFt^V o3JFj %,N C^ Ma

Last pt3. e3z
^

t3
^

J
^ q

^s7rrie;e E^ot 7iom r3P
q

^

z5oim Vm, ut^eJmh LJ $M '40 J. r^J,i=J

W rdc31J^Ot^ wJZ^P^Z^c^c^i a'Jba ^v^ (cTcN^7^) Ju°$W:

^vJe`Pt^ e^ ^J73s^z pd.^^3^ t3rPZ3rP-$P^37ic^^,

,) NJ dd6 `a0ut ZOd ,TJcac.Ft J7i J Jc

e^8^ a^j^r t3, T^v 1671 J, 73Aed, Z^71 J WCdJCMTi



dJ02^z3Pdne^^ ao^J&^^o^JJo^^ e^3P

^o^rFZ do^P^dzs^^7je^z3.

daedsc 40y"

z# 7i r^ szuv^7j^

es t ea73 2^ 7^Jii3 ^^i^

uF ^$r Nr^^ 2OO9ito

nazf 220o= do oord

0718 u 0tt 2^OL3J o t73

nm cam'C C-S of37c hff. to

JF^O^e dJttJJ: ^OZJ
Pr

eJ02^^PO3Jaor56 Oa^a^ dJUPd,rae-

^oh ^aaN^d. sJso^a

C3t.7jM, eZ.>UZdUt 2JL%03JJ3

ohjtofl

2^e^^d. ^d^ won ^o3JO^id ^aozu^eti osn ^z^d

zueoo3J0 Jc^P c^n^J0. ^vJ02°, e^ 7SJbO 3vdJc^ ^J73

c^TJ^LS•v d.

2 J Jaz. , a r a 7z ^ 'ZO7 cot sz3 Z3o2 IOFZ z u

drP2 re-C11r^ "^^^ c^0117jC^uJ^7303JJ^ 3dJZ,

ab,l,,s t7, t cJ.=03J Jf\ c^do JJ8ud. z9A-75 ztitJFC)O

zJe7F^'^e7dJ^ ^^e:rzuv ^o^^ s^^N^^^ c^.JJ^dJ-

ejo3.TJc.=. 71 'Jaeo6 ^c^c^c^J^ ^cj7j^P? e^e^^NdJjz^aOZi

^aNd a e^ e3r^e$ ^J jai e^, r4r^e^ne^J e^ ee34

,Li 8d drmSneTlVr3 ni 3^jvto^ntj= =Vt. ,08835

dJ^P23r^P-^a011^r zS $ PBu^t6 ^c,Ov TJL^P^L3

J02JJZSt1 ' rJ3 o ' tds c^ nz^ .

P ^o^ t^s^ao dJaP23w egz^

2008d zSDP 28dotJ u:Jatt to eOZdJ L O

J23fJ^c^if^ F J031JP7S c^`^ ZZd=dJ. z,O= ne303:,

3^',gvâ3. 03J'Cr ^ eqtd t,^d P "d 3fOajarJ'3&.3cr, uSjZag't

d.sedr^ ^^d ^rP^^ ra o3^e^ ^oSJe^ z,O z^^^ a

8^sziJ^r^os^. s^a€3^^ z3P^z^d ^e^ e^ ^No^;^d ^^a

-z=q =^ ^ ^s^23e^t1 e^zi t6tcdsNMri

tizeso3J e^JCjJ^c^e? J e^^^ eJPi rJPL3sTj JlJJ

el ^OP8v7jJ c^^sQ03St1 O^arJ3^u3aT3 d^^NJ ^J73 ^^3c^

^e^t1 e^ o^j a° ^ris^ e^de^n^^Ja drPZ3r^es^

eM ^Ps^n, e^e^t ze^J^ - ^rZo3JP e^z3d

tpo3J6dJ

.a^Ja^ X73 e^2^d ^^Je^r3 ^d^e3 ^P^:rt1^. uo^^ o^d^,̂e

t,o3ren i^dAjt e9aF3^2 7S6F a^^Z^s$PO^J ^e e?o3J uoc&a

Z',2J Utd ;uOd j alb te;Zj ;^or1371 8Qt3 JCdZj. t.fJP,;ob

dJ^Pz3.res^^vf^P 2:7N^vJ. l7rJTi^e dIJP23fJP^c^ ĉ^U^e

2J7e c^F ^y 7i^^,J oP3o ^o23e^0^ ^^ P^ne^73

;)n9UM6. UCdd s L3J^?^ udrenSS O3Joz^ dr^ez3raeri J

ro^u^ Jo3.,^Pr171 oZ$ 03Je P ct ^o2J NOdec

2JdJtjut 2352 . n= ^Cht r'Do=z 21,55 s11.16MO

tvoz^2 iJ i 32d^ UO7171O 2 nCn;Rj TI U UOr{7j e3

^^$03^ ^JL3J^ic^ e3P^P2^c37j^C^u Z^P^^^ c^idr3 ^TL^J^jL3J

5=P .aitat sz^o dim act mcrro: 2J2 . =TIO3JP zti^t ^Ja

JNo3^i1dJ ^ 71 r ^JZiJ^^o^ ^ ^ ^ tvo3zt UOT 71

Pd 11 eSZ3P 7j c^J ^N ^z d0^ taFN :U 743 e eJOZJJt

^^03JP^ g403rJP7j ^c^^3^a03^i\03. ^07jPJa7ZO^u

e C3fJPTjTj dMi=h wa£c7c°^J^e^d.

^JaSdc^zcTu^1 ^JcaJF^c 7^^ 7 Ta°J e^2^J23^

^^ o^rtld. e3 ^ ^ a ^dz3P^̂ P^J Pa3o3 en d ^3r3^^

c^'e^J^ ^e c d. e^O^uci d,r^PZ3.r^e-c^c CiJO3Jc^J^ 23.fJP

^^^e^3N Oca^ Js E COtt ---Z6 3a e; J^03,IZU17WT7Z503=Ajt.

c^P^03f^ ee^c^J 'OiU IJ3236' 236 P'7t=,Ddb 6 ^Je703J

tJOssP$N , pd Z=,, mh tdso rAd.

C6
UJ )ut 'Cott eJOTN"c^-23J'^uc^J^ ei ,mc Q"J 2.,Od3

rjcL73 6 3.sJe.i1 z =d Lde-) nb. 35 sfl &raeE^zi

ut" zz2JPJMZ$J. zt2t7Z cZozut CJt=rio LtozJa==

150 4.zv. zpz= a^n ^n2JeM^iJ. to uu, ^JL3 Jd

OJi oOW ^J:J .8ic^d JJ.JJ3e^c^+ o o ^Je^:rj^l^ 23vJe^ ^e J

aaIJP 3` ^f^Pc d ^03J09j^J8u^L3. JVd°037e OLjJ 3Je.:J7 ^^

^.J..UC^W 7j7i oo3.r^e cath t . cTc C1N 73 o3T jzA3e

^:,dJ23.f^e^.^,^zJcTaJL.5J^1d. .^^^ ^^0^3d e3 d.rJPF^.f^P-^TJCw7jS^

^3 2 eL^J2° wl^Jc^ p z5'6mz ttm6o^^rm c^C3JOv

2J^J^TJi1G3. e^UOsc^ TLjaT1 7i 3e ^i aPu^O^ ^O PZ^ Ije9r$`p,

oz^ e3 Qo3Je^ e^ a^0^ ^^dr3P eszs ae^o3JP9

2JJ^a^0^03J ^^vFd ^l^^Jl^^yc^ De^3FsoZdrasdJ03

,z 02JJmh 0tf., tdJ ttLl,^j L pd.

zisnIn-

L dr^P23JJP-c"3^L^3 8v¢avN c c3^N, 2Jd^J d

33Pr dDt c . e^o^^ ^oz^23F z^^N e>s e^^zri^. e^^d

4 id8 2010

z?ioa3 6 3

cZ'ioe& 3



ZIA fn(^de draetl ae qoind) aer3a:cb?

e JOnc'^ nFZ 6 UO= A3c3 ^z^z3d e^ O F e'aZ^23P4 I) .j.

, ^ OZjd duo 2"tcodJe 7JedJ e^Jb ¢eBdJc^ 3a^^ 2 136

tot' o -Zt U &stre^ Uot d^P23rP- ^zsS^ ^ Nz3.

2009d 8, 8orW 7 = nonl, Zn,3= dno c

C37e PtIOiJ^J^ ^u vNN, ^ zJdz3J.rZ^ n ua7 ZzFc^dJ

M%':3Z''iJ-`PC'^ e totet d.rIZ3A e-qj ; rQtA,
3071%J7j1^60,tP rdAL73 27Cj'L3.

e3 drJP23J^ P- ^3^s uo:5e^Nrz^e) Nozao^i^

Z508zid U o5.;0^ c°JZ 6zw^ jzi;$Pad zr^Je^^7ie 73

(electronic medical online records) Noz,)oci ^6N;3zd.

drJPti7j 73 23P^suZ^ ^^x TjS^ NJv23O Wa eiOOJ^ SJZt8Z3. t3z3

Uc3:^ ^d;^tri^P? 2'.,GucJc^ NO^JVPC,^^C^ c^FS^L3P^Z^ cue Tj8e^873

N3a0$JSvZ^2JZTL3 e^P c^^w Be^C$ dry P23t^e7j^Jd

^C^eNz pd. ^zide^ drs d.rez3J^e-^^z^^ ^.rZ^ z,CZrflz3.

UO:bFVd No7iao3JOdd ;51drez3r^e- ^zi^ 400-3:1N7S=d.`,ct

z,oz^ U58=6NCtAr3 FMti tu;N t;.Jtjt= t'Pt: 2
r c Nmz.JC3.: ^73ZSJ t^ ^C3. UO.535 ft,-j' =Cg= uit4E^

6dV) i 4 riokS z3P 7t8df

aSA$P03J to d6 3^0$JF c3 F& J, ESO,16873

i3=71= dJUE V71st N=t1 . uccrutdr7i 2007d6ote
eke ^^^zr§P^a^zi^^^zi^ zr. rr^Fz^zz°era^oz

4&3O 2010

NOogi)J&3 3

zdoa525' 3

EUEE &M 2b Z40RdeqaadW tong

r^ rz3e; ^o^JNpaPOd^ &Jdra noz)i5zi (MRI or

Magnetic Resonance Imagery) z^JJ^v Nona, &z5d

d w&',raetFtZ 8=W,=. ^rvdre ^ F' (NeuroArm)

cZo2) ^Ne ^° drJe23t^P ^ ^^ Nay uc^^ 3'c^^ c Jc^T

2$f^^ f1tjJ c^dJ7jej ^cnJNzjdJ. ^47j e9 dJ^P2^JJP '^zj^$PO

^o^, z^^o3Je J^e^tie,Mflz3' ao2;z0ot7^ TD8̂Dtjz3.

7q 23$TD 8a 60 c^lJ^&3C36 n=FtCOqC^ tarae)e

NJ^ draper dJ^)PZ3J^P^c^K c^O^ CJNJ ^Z^$^uoSJn^`^

No2J0aa^a3^^`38Z tnM Fi5 CS 6e e P

^^

a

^^

C

^^

c^i''J73 F3PC^ P..L` P' , Et EC

G^AleJ 1, 9,J ẑ3.^^.Ja^draP e^'FNVCYJv.1.nJCl..J.i^^ d.raPZa'Fi.^

O^rtiL p, 23v3J 3c Z$e^ u^^3 erLeti7jc^iT eye ^NPIJZj

t ZRZYF t',2b tNZ3 =F-2 c^sc^QTj a e^z3 znn,n

^.^.c^ ^zi,^ z^NNz3. 2001d6dJaPesF

o3JJP Ctcd,M44Z . e^C3s. 8N236F POZJ,Udoa . ^6 eJ °UM

e^N^ri P703 Jz oz5zZ Lot,, dSJP i 3°F dz3e ^Jd

erU^^w'u0^^ e3 ^O^c^O.iJZStiZ3.

za 8 e3C zoz z3P 3$71C%7t aZ. dzsN nJ-t

dlJe23r^P7ji^t^ e^^^ZSP;^ ea0Z^Z3 ^9 O^F J7i?1c^JZ$J. °J1zztbn

ruJZ^ dNJ^edP dt^P2^J^e 3N O c^v 2) ^^ua of a^Ja

razjez dr^P2J ^ d e^z; tank. U=

e^c^Je' Zj 3c J T5ti0 b $03`t 0 c^2 wBraV ^J80 c tj

$'P)N a^TJZ^Jc Z^O^v. J d^P2^JJPe°ac^oFc^J3 ^^cd^

PeNzt^z3 ^oza^zs^ti ^a^s6o^,^3^,z3. ao^ir3

CSlJP23l^P ^^ ^J btiO^uwdc tL3Z tZ MtD06FnOt t:iN

7c2Z^Jc Zj M, zr.ah ZJ zczCj ^z c^ cq,

uJZ c^^^iJ^Jn'J c`^w ^Zj803JP Mzj 3x73P)NrZw`^Z3

i dr^PZ3 eJPZ^e>J e^dJ^P7j^c^o^v F3Je^ r)e Z^P)Jd

zvodJaozrtt LOZ 7jo ^ 1000ziog e:c d bo i,nozi$Pe3J^uZ3.

$O^.J71e t1 dr^P23f^P 2NOZ^ c^ .a a. ^NZj rJS^^ N^ C^Jc^Jd

eru^o3rPtjN, rzje Sri, ^ a z^raP o3z== (suction)

^r^d ^ ^ae3o3,. z3. n6ztuD71%t ztz!b --rad;-ego5.raaz3

^,^PC3sc^OZ^ c^7jFZ^^F^^C;$ ^^^^^^ e9 d.raez3J^P^^

'^'^'o3Je7 e:^^^PT tjdJ^uZ3. u:30.SJ ^^ ee'c^ M 3C^fJPTjso^

.rzdv;Jd $ E^0:ud dJJP23 c;e =e)^^Ja ^nu 3'c.ifJJ

UdCZrN z3. ^ d; 7^,W mitt tz;N NJ .rda 8scz3 10
noOTMdd uz3P tv=M, d.TPZ3rv to a 5 ?1o71

t1NJ z3. zus^73 e^zi c°Jc^J73 &3C5= U5-,,d zadbtol (tm

37t lbsd!

20094 zJP I5dozt tf 3= 'dvdJJ --wnt= cdt

do d^PZ ^z3. -,Ct di7i e,Or^dr, UotjZ e;^ 3ar?.JZ



^aaf^ &a ,Ed bZD ;joga,ed waad&) idoaae,

OCQCb MOCdDO j^d=Mi1 UZa7i 7iFCZFZ^ c` ^eWcZS

^c^.J^F ^dJ ^faP23fae7je^^J^ .̂ Oc BNCTJtit3 . f3t5t3

o^ o ^ tsaeo^x N oz ^^J^dpt3 era ^^d rtao3J^Ja

=U= teA -J-,D 6 ^ao&; Zc.+t td Z add No23.raet5tWOd

'cJ.P^. «.-drez3.rae' ^^^Oatit3.

fvJF3o^Je? drae23rae-^^^iztj7i Nozaow z^ot1J

03raeri c^ 0.°1J^uJ. f3 Z3fJP?^f^e-cac ^23e70C Jc^J^ c MOS

Q.Z.q. dlaez3rae MciMeaib NZOSndFZSdd

Z)d^t5a^e^o3Jt3 ^3d n^P^NPTJG^J^w. e^t^J tsaeo3J^t^o5JJ3^,
c^^c^t3^^P^c1^JSoLj 1.5 $.Zc. Bradt Oct ::

^i^ern^t^ JPeo ^M 3^£ec^c^;drev z3Paafl . e^tid

°3 t3raP23raP-̂Z^23Jb '^a.N.«.'ae^ (Autonomous City

Explorer) utiJ ;w1e3mt^ =Decd;t n o^J^Ja «P^ZSe

'z ruPe'd 4, ^)t3PFti^ t
6

t 4 o ^.ra^ (GPS System))

e^ ^lNC7 )t t1dP'M. Ut3J tSJ8=VNe.TtcTa11 3Z M 8..7ee71de ZZ

=M07110d t^o^z3e^afl^J. ^.^.«. t3raez3rae-^tiz38

wDr3o3,e =D", 38 =oO =d z3r;g 4M,=Jaa, 5

710071V 3e`,P7dcZ. Qo3JU Bid rta

ao2^ ra o^^dJ 7 09AeZ it =UF d 3,.d, Z„ ot3J

t3MenW Jt3ez$8tL'eZ= 2 et5 draez3rae-c^uti23c78TZ o-Z

8do^IQ ergo t^de7e^.°jt3d e^ MMt 2aotr71 Cb Ur3F1a16
v3 rao^J, °3 tid 2^ra^r^^te J eru3a^ ^raeet^dJ ;
1 N

tCb t9ddtdote tip 3raet^^rat^tit dJ.«o^^ ^o3raerjr3

atom Jrigod o j^e 7tdJ2vJ 3e7=d 3arc1¢

=0c^fJe7j2

f

3P^e

a^ ^^^^`

P231e^Pr

^`

J

tJZUDZ I &;VA) t NC tDgJ6FZdP.^ Nbt^^c^t3 C,702,^ ^ IJ.JJ

3^tj03^c J^J. V

Uost drez3.rae 8ita t3dne cbt t6,^aotzt4 U 2#vil

aedz^otio3J ^,^.No^i rtdJ3NJt3 . ^o^d e^^ ^3d

^raeFi:^ ^ra°7i23e 3vrt^ sPe^^t3 . rtdJ3^ri

^30^ ^ ^raet3l^t^c3, e^ draez3rae-̂a^Li23^8 ^.'v.«. ^^d

tn,'Ld6d3 'NdFJ 3' (touch screen) uz^ uafw =A 8^lz
^e3o5J^J^ 3dJtj^J3^, zJac Jo3J^J^ e^^^at3. zJaa;Jai^

zC)F^t3 ^bo^.rti Je^vZ^ (synch) uei t NdJ NP^uv

tJNo,.IJ q .rad^NJ :.7.N.«., f^ ..^. ^ Naoc:O^J 33e tad
T

w^F^vdO^J c^JaJJO^̂ eet3.^O^deo'' fi a^,^$O^c^Jd

^raettz3eati 3az3 yta raea^e^ rree^rae^J^t3.

e3c^JPe3 ^9dJ^ ^uo3'Otnod f3 ^. 60::Je z; c 63 aid

2zTJTj7j4f (c^`.J^D a t1 ^c^) 2#^ e^03Jc^Jµrtth . c^o^vd T^03s

o^Jfa' eJoaJ tSJtib'PS^ ^u^.

eJ.^.«. t3faP23rae-tee tj23J^O^JJPP3 c^t^^L^03raP7jZ^

tOtZ^Ft:7 Z.,Q v6td ;^0713 eJ= cMnote7

ri3o3Z 3r^ o3J^J^ ^3e^trri, ^^J ^t3eFd^

^PF^ri. ^8^tj e^ t3raez3raP ^t^o3J^J ^^23ea;J^J.

E^o^5d «^raaza t6$== ta=Dt3 ^t3eFZ^E^ A$6ti Jee3 U

t3Jaczt.2c M- tm 1,N8o tj ^fJO^JP7 =O=ZSbc ! e o^u^

NOtj21FTW JdJ3f^Nt^O^ c^3^Le^W, c^t3PF^c^7jS^ ^ _

l^&^03Jc^J ^rae7jeJc^^.^PA, ^^P^e ^i c^^ 4CJc^)^ e^^NeJJ

^23,^uc^ljS^J J03J.^^ ^t^Nt pd.

2009d eerM 50oM dOo z3 t3Jae?3 faP- frot 7i,
w

ZFi= cSJ6FMOi)J 'wPWtrt3 d c^J^uJ^ 23c^J^c^'J8

q1^e '^O^.Tatj^d 2'Po^, c^tjC7 e^IaN 33J^c^,.tJ c^P^t3. ^i^c^c+^

ntfaPFde47` Zo2a ifoz6^) z&,f.,z.zet''. (HAL or

Hybrid Assistive Limb) wo2aJtrti DzJtdrz =- a

't3JaPE3taPw3s ' ;9O=8Nt3. e3 i5O-.JD^)O cZ d, u0sw

erut^J J ^ ^ t3ee6ti t368- N'^e c^Jt Fct, ct4 ZddOO

tiwol' dof eowao& CIAZZIA -Xat w

Z?j 23 $.7ro. a.rart=, drez3rae-e^ o3J riei ^

ueicz. SN= 61 C3taP23JaP-eJLL^Jcac^P 2 6w) Z JZ d0 6^3u^

E,6 i e3o87iF8EMhC3. M)Cg sJ d3 td zte6 d.ra, Uzzd

3JO^TJF7, d tiJe?^ (J^Ze) fie P2^c37ief

i$f9iJO 2010

ie3oi iJfa 3
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egzuo2"J8m hc3. $ P1,` tznF^ w) oi-24z^sP ct6$

cf =) 2 P^ O^Jc^J^, $d02P;^ZTlj, 712Sc^ c^Jfl03JP c^J^J J

^,O^JTj^T3 cad' OP^u7^SjJJFn^J^z3. $7j $ dJrJP23J^P-

e1ll^Ja^,O ^uc^^^J^ ^^NdJ^ a^,s$O^J Z^a^. JF^ e"3.JPN7dJ^ NO^P7^^^$

(sensor) o^Jnot $ c".J2!FU tO P 7j" m" r ^t0&3_ ^do8d

$ to&Vj a236.^.eJPJs. drP23r^P-e!1)^J "^ $ ^o2$O^J ^

d^N{U^J^L^. $7^ ^GPu^Tj NTiJCJ^3G^$ NG20.^, $

eNe^Ja^NdJc^. c^. C^ e^ o^J c^. 7^ 2PJc^CJ .^i w^^ ^v,

u^^z^^ ^^o3Je^ e3 j e^3J^r^J^uZ3.$ draP23raP-

^^^ zJ P)7ii JPP3 ^jz3J.c^JP^e^7^

^U^J Jw 2,^d^d 7j eJ^uJ^w7 ^)N^JQ^J^nNJ

ZM6^m Zioc,alJM F d 'zMZ3 F' Q8o3JeDMZri, e nCt,?JZ^

7 cmzo:L, 7)= NJtndJ 5 Tiob27j mt) tJ7^ t`7==ZSJM.

2J^L^^c^O^c^O^ ^o ^e^^J^ w '^Jdc^q N^ CIJPc9ao$ NOS

mo= v; ct=-J, .,rJn= 23 t;Ja 3^aiJ^c^ $:^3vcr^u3J7j^ T^Je P d

traizdot. mu gD cJ tq^so- 66e6 Q^c3J 7o3ara

; ttnc = tJ ejod 7ttmcJ 4000 ZJPuo=ri z =6o3.;A

e)N c^J^^J^L3.

200806 zSRciu ^rPZ3r^P-eru^Jw^J, e 3

'd fJP23JJPb3V a IJP .^^,3c^'^^^J^ c^z ^71 ^03JJ8NZ$dJ.

a^P2^c^2iO^L^c^Ov' cJ03 dJ^P23^JP -eNL?Je^Jd ^'1Je PP:J,

$Gid ^2r '^0. cac^u^N^ , 2NC^^ ^v0^2^30L3d^^ ad^J

^^ eP3c^iJ dJ^PZ?raPws .aAAe tPJ POD

tot,UZI)t s aa;eZ3 3. eJ08zz uom a rivt 8FaZ* ^i6NdJ

2 PJc3C 6t,,t cZ.S$o.b uzott7j JPP3 2°;P^StD 2JPJ

c^J^uJ^ 2U3 c^P7Sc^c^Jq NO;Q^,O^J^, ^O^d NlL^Jcac^^d

dJ7ie7dJ - weeol^ 3o3JO^Ja ^fJPPJz^. z3 ^^T3

'`"ft y@3i0 2010e
towJE3 3

Edoa52g 3

Eeeaao andttmAci d draez3raerts* aw^Eo I-

e,Gi^J^

2P;3o^^7t dJ^^, $ 2rd ^^oiJ1^s ^.

C Sutc:..y0tw^N - :,,::OtaN

=0O 3 Z c^c^^^r ULj' 03JO e^SJ^c^ ^vO Z C1iSu ^$^aC7

Z^Mct4d w^^ZJ^JL^J eJc^Jdc ^J PMc it i c'^W Lj ^07^^05>Uflz3.

^P7^3^ ^vG c^^ a $c^P ^a ^ 7j ^Ja 2Jd^JdJ^ ^OdJ^P^$

a Folios t^Md .UOC7ct 5JO=- F2 dd7j 6 Z6 Mct dJ

oar zuP CdJ-Mt e^^ Ja ,u^e^ ^o ^o3JJ^do3^P

CiC^ucsPJ^7j^Jd dlJP23JJP7j c^FPx^^iJc^.

d acd ae- aat z eJ av



i^aaEEai^ gnd gixt ;Jogwtzd ma&dD Edomg

daetlneu%c)dadQmaz

zzoaz^ No&APt^30 z5 ee.5 air.; Z^ 80ct cZ&A

ZjduFd JJe MZT mizod drma2P 808 M8,

=o 83. M rdJ 2015d J 7iUZtDOift N,^Ad6 UZ^F =71

=F zhzzd, i &OF 2 11 =O .r;=uzt c: 31d

adL3 end z5z =ilft estd e^ =ord

03J03D,06 (M F^. P0") Z3Pc^n6 8O33JUe tj, ZuO3^ZOZ$

JLjFc^Z303Je caca ^SJt1 ^ d w,^ mod.

dlJPZ3.IJPTi F&^^w` ^fuF^T^P; O Qc^c^TJc^Tji^

,'Pe: e3 c.J£c^ 3d,^iJc)L3J c^` 2TOZJJtjS^cta 7 Boo=r

N=N O88W te)t7100 to es PNZSudddTiV^tj . t',Mz^OT3

qd; DT3 tdJ 3, dab dr^PZ3t i1 r ^M JLp8cL3 r^ -

prfd 2) Uzi Jvo=on 0.3=6

Qu03Je7 c^Je'^38-drJP23J^P u50 C5 ^D uz "C)i5,ZL

zt.OZ#.IJFc,=6t. eend dG,t=, z3em, wu$ u3 c^J^iJ ^
M ^ 1

Z3PTSStJ dJ^P2':fJe-^C3L$

Z J^^t3 Z 03JGP3uL33fdf ^ : 0^^ ^O L^ ^J-jaQ^J Ti

03 O u^TO3e^ 2;0 vc^ ac$ °.j> P ^ ^^uTj c

J ^$ 0C) t ="VZ6 O=T Z3P uaJrc7e7, c

^u Aaz3e3e L7^e r1 2^e^d^P^Zi e^ rP q M J^$o^J^

ac>^radzJJC3. e^ o3JF ^^z3 e^e^dP^ ^T3e^P,

2009d a rail 13o:. mb,,.t3 dO3o-tog e c8aj dr-,dae-

^ ow3Y dsri r1 e 80=te,Dttis. farad:, z J 0, Zdct

utiC v .°9 ,5$, JJOL3ta0 ^J3 Nu FZ c^ ^Jb73 o^^c^ 03

d4 23JU dBA dIJP?3raP- ,5t=' d tz[A BTt! -d

z eve qz ,v Jmh uic ce UOZ5W,a CP
J3$7j J ^=NOZmd rM^dJ fJdd N4= 4 ti t m h

7^dJ3N2J^JL^e tidJ^d. J035J£^e^dJ eJ0$c^J^ ^^N^e^z3P^^d

a^rù23^v c^T3JJPc^° 2J 5^N2 chi ^J J P Q33J j^e CP

e^L^c^J^OL37c 7j e;^idP7 ^.^fJ^2JcYiJLjJ. e^^id 3^03TFZdO^

ZJT3 &o TZ^e zJ

drJez3rJP-SoiJ^^ drz3^eYrearae;

dNrae^zJ dJ.°3ti 3fO.tJ^^.?^POL$e7d e^^dP^:^ T^

3dOfe?dJ ^TJS$0$ c^J^ ^fOdJ^ ^L3J, c^'T3 z de;J eiLj^ e^z3Pd

c^P^J3^ t3raPZ3J - S c^P j 3^'P^L^ ^ ^ zJO^3rJ^ z^flPJJ

û7^^J^.fJ^^L3. c^P^j c^c'i.J^eTj23P3vi1^Ja^. 3JFcc^c3J^ ^ec^ic^Lje7dJ^

't6F ZOU6'C^6 (touch screen) t N2;= . mzumZ

e?9dJ 7i ,aO J c3r^PL^zJc^a OSJ e^de o 3a° ^'6 ,23^,^

aOtmc id -Jto (wireless

reading) e; Notom. t\, ti

mmnotrTl„At)

& LT3 Cj O c^TJc^c^ ^uO Z e^^^0^ be TjSC^^ dad

w`Nd.tLzie' ^wsNz3e7i^ z3e3.re^d. e,o^id

03JO c^c^ ^vO Zrc^ c^c77cP^ J^ c^JJe^JC23 tja ^szidrv

d c(^ 23vOZ: O d0u ^v0^,23Jc^e^c^fJ^ Nei e^Jc3) JeJL3

^c3JZ^^ efJc^aO31Jetj^dJjO^ ^e^03SJFNTutl^.

• zv. .-4. ^,Q, c . 530.; .;mss d w. .

3J:^tJPc^,6 d7U =,:q3 d2, ZJFZ0tb 33o U50z%, 23cTjtit^dJ

560 085.

W

ZD,', d "n. 2Je%TjoJ

2 g?'rLr.05m-, L.7'3J3^

er'J^iu^uO^J^ 2Jv^Tj^3 3e;^3^

adp z.4 3rJPZ$d cJUMdr^ 3

.JJP =Ot tfc 4 15

3^,r^,d 2Jd23ezb. ^e3M Zito

N2JJ (cJ$J) eco"^Oc^areJ

L08TZit, J Om-7i e3 ^vl^OL$dTi^i eN £^ c^TJi ZJ^ L3`.

z.,dzi 2tadJTie dzJ ti7ie zie^oi^c" Od

uT=M1523vlJtMZR W` z3P d;O=$3Tid^z3

0

i$OiJe 2010

tOi'il&3 3

ciio?,iv 3



;E^MrEna and Eb do;aatd oaada) ZZ'io29Ov

Ae i04. eDmG. ^^^^ssaai^ea^^u,

ge a k. 9). d)¢bd

aar= M) ow V Z^P°SuL'50ve cztFzaP

a^ a;, zwewW,, ht Z.3o3r.=.. mdo;a;t. z;,rrt
m a 1

rt02a end ^o^a3: ariror z3r r^^s ode.

zwidJ,aao2tri^t ^P^b^e^ bP3o^^.

^Pb oz^ FL, Is ).F, Nmdzti* C.S. a);=.Ori C. U

z3Pmrtcz. c''^3JO671 gs OeS J . .2M6b=0OLD.

e^O.rSJO, n%J 03J0 &C .rho. t r. C.e5O s.).rmo.

sUIZ; riot ^)=h7l ONO s;. Mr O, tt= F3 C.OL

.rSu,C WDrt.ra C) : ..rra,c t.raostr3. «zwtd

PZ71 zar= za ,mrizi. 2^OMbo^,;; z^ mrie^od

t.,za6. ds =mbo:. J3oimc= zt114,e ^wo^

nzQ= rtm ^racs^3. a 6a::3., ea= P3

ea..osd; jd otwi (C)24 $e3.rvP %Vc,), .it:.;ZtP&rivri
.tsMt Z6trjCA Pv o3ra,riGd. tr^^

s:;soz~iP;r ^zs zaraz"i rtoz e^ti dt ;)c W

dNr3rosri z3d^ J3 si^4s 6Daol,,DE dOod !Jd act =zt =V Gcci *Ooiv dIZ

9dri Ww .;Liz aOdz 3 ode F^t"3. =v m pA Zbrr.=mD 2W^. = dt zu rIL t

rzr,z, cM,, zu.2ond. "=MouOt dt, z F^^ ^'ZDS=mh evhit .2b eNtmz=

R 3 „J -wZA L 6, tfcJC;; `r-j c=- O:' vrt4,=. -c:brtozoVct dt de=m, SSomzhot=

L3P^scLj fad ,^`, WJtid mtfP:: N^ bX. ^L3.
1 J q ^

MzL,6 2 faL3Jrt02J c c^Jd aJdt^ OPSo:)Q tNeZaolrurlXiJe= dfa^: `L3. "Ctrt0z.i t

(terljtem) =SD uari tdeabairrl. = M.t1 tVZj 713s,Ftczqz^ddrisi N C L3

eru^a3.raPtl^.;^d. ^dLjd z,^ ^Lir z^ri^^^ t^.ra^.r^^.rP rgz^^^^ tvwo3raPr1X,^^d. ^^

a:'ric^ e Nra^^ bP3o^ uVt:md. ^P,'ai^ dz4; Sgvhu^, zteztP6 riog3riar4

VO=Md. zseJ^ =M14 mm. ==twi :r Mrtt ZZUZOTR 54Qorl a^si md. Moara::

z, „=q ZM4 z^rad riarl^ bra ^Pd^i s^. N ^a mtf ,, zidk , i dr.M711ri dc=

tad qzi,=, ;dc c^2j^$C Jc^a cdfZVIMaX=. z: aZ U41 M.'O tfac7'.JO=e N1 =, Q,XO:ZF

. & dtf atztt = z, Xtmd. z ,u rtozjOd z^ra N8^^ z^P net zzWOFZ^/efl z^C

(anabolic) 3o3r=Vz c gCrlj^ =6Z z3rat= t̂ezAi^rri ee ig,raPWisi elo etriri

=moo=MV5. t r, tfc t,;^ C= z; o^ t risi ^d zt=zd4. ds ez==, a t"

a rie}M14 t°uaz) at jo ;^ 6c:$.ZPA= SdA Wz n'*, V) t i .ratie= en d^ jz~i^.^
^uLS0^2 L^J ^TtIJ ^P^^fa (trIcb). itA a r itsig ^faPrjPJaF^X2J JL3J.̂ 9 dt4, Z,3ett

a^1ta c^Jq ^ ,Ptfb^, 23PL9=Ci aZvGT Ct F7j4'M,, 3S,radri =ftC XM= =C6.IZd.

a at^`CtrtOWOIJ ^etia.; cc'SaFZae De;0Fffe`C: ftL3 :.".Jd,:eOSu;ZLp. aZO t!e^Ow 03)c^`q

Sdtfa=rtt z 0t3 d. -^ae ez= U-F Soria tilde L d.ra. tfgbk t~i ima"a 0-3 sctrio^.

die cTJrt.9td. 2J.faL3Jri.:oa dXi "t. 37e Z3J w T1 %f a=ztm, w agja C)-3- r1oSrI

c^J.`°e'o^.rrt^L3©or^ NP.^Ne^ OS.JaPri^^rld^c^jsP^. ^, ^ta^o^^Ĵ̂ N.rab^ d^t^ e^^d

zc&a om JC^3laP1TJPJ0.iJa (̂d.ei.X iO.^, a.^ .e^a^ .^e,^, ^ rad^) ers3Pair̂atri^ bra,

4LJedO 2010
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iiE;^E£33' 9)2nEd idx^) :Jo;Jegad Qqaad&) aio292;

I

W=,,= Q^dJ Z^f^L3 7^JO2J ae Q9J dN P$ 307IO a`,P:tcZ^

FdJ C NoteNd d=mq, 50^m ciJ Sc^L3. ` OO

Z,) ^=7'CaJ 15 d7^t6 Z.,S = £^dP^ ^b3e^J 7jS'J^

c^OST"^ iO^ c^J d^23r^eMP^ ^J7^f^ 7SJ0 tdriJ i;2bct

eiO^^Z3. d.e^.^0. oTu-Tv ^d^Ci JC%1Je7jTj^?OGt 2 J^dJ7{)cZJ6^

dZncd evo m7t: tJdl)ee7j6 2s7yd Nc^JP ^N^3. di dNz Jd

3 ^^ 2)L3J^ ao 7 -52` oo LL tO:JNct udfzPTyz^O8u $l,,)

ZSJOQ73, 3 wort aee; )CnM- 71 3'CC^08t tB TJc'S. J 7j Jc3MJct'F.

Z.,o ZSL,6 (300 .CDP) NoNae;2 d Z.u t Ttc?avd dN NJa

Z3e^ri N ^r o3Je? SDatJ, tqJ F 7ioL^ z;t F^o;^d uESd d

e p%tto'l aa4j/ e 3orje nV uozo3.vmt M-Lm,

^u,fJO^d7jeic^d ^^JtjNPa^JZ30Z;tJ °JjZNc::JA^J e^^h3,^C3. d4 dN

iN¢30$Jc^a e^^^nJ^ ^7tfJ c^JPJZJ 4^ c°J^NJZ3. Ec^P7

^P J 7rd^ '^fc P3 WCT^P76 e ^J,r o tnE^J, Z3 L36 CCc:il...r o

d49^',e)a^ d£c)7jSfC7 ^J dt ZJ^CJu aOL^ YaoOL3. eJO^d,

8^c^'!e)P7^JMPYNC^ e^0^J^ ^,3 ^2fiL3. d4 d$03JJ^Z^

Y f^dJ7jJOfa Ot dN^i Ne 30 JOOt e9rta E3dJ^P7j^ e^aBe^Je^J71 ^J^

eJe ai^a^, NOF3rJP^tc^ vPO ., 3Nr^d ^^ e^ZS^c'1P:OZb ^^d

ZZ3 71?1V 82S FtZt NCjo^n NO u3 a act.;

^^0^.,^e7iOOCt NOe'jrb33^^ a^03 F J^t^ Z)fa^JrtoaJe^zt dN ^Jd

^"ULS7cTt ^fOt e^0"S, d^i^ 7^1a..^e,PN JOd^c^.J e:7^d;tjiiJ

7ja^`^Tv^F. d4 ^03JaP7jZt^J ZJ ,^dJ7jJOZJ^^t dNJ^JJZtbOL3

e^OFsc^Odd, c^O^c^ X50=0 NPdo eJC7s.^.e NJ6 c ^w^

23aNCi^z3.o3Jaeri :^otcie, N,-dow .r

e e7°.^.evN7s c^.c7PJ°.^.eJPJ6 (ae3^ aver t t1hd.
s w

J^Nrad Z6, teed ^a tit

tZzo Jain JaonA 3^'^c^ad°P7w'J^c^J34 ri tJ-,e e46=

tdNL 71 .3'OL3J &)O ?Z NPde^36 J^Ndjm° na^^ffi Nf^ C^^ae^SJf'e^^t6

eoWe .a..z5 WJ ^VJJVII C.)J t7J ^.e7V .kN.c^e^. WWI 11^. .^C 1 J

^t ^shg^^n(Ja 3 '

?aOQPJ. U^ 3 Ole ^^0^ Sep a (3Gt$)^^c

237 c^ ^0^^3. e^d^ add $er^ii

z^J^ dJ7^ oZJ^d d^ 'e i=on de. V a= F d

JC3SJil73. e3Z^isa ^ >^4 C 7i ^sJe.) ^^NL5 T'

^c".̂J J .TfcU'J JT3 ^ ^ PfL`e'.,Q3J 7jrj6

^tO^J ZJO^JZ:3.

d 'w^fJ n4 p tcc , 2 aPw ;d

t,7tJzon NCo t^2NdeJ mt-sz-5

Fj£ ^J tout 7aC L3. cJZT OdLj 7jJfe^7jS3lJ0^373

^3P 2a^a c^J 3dfJP7^ en) O 7' 7i;^ o

zaoC . z^^er^ dzi 7SJ^ Pf^ zuP'7ie P^ )24-^^4

Z =t C.i 6Cb - 8crWt ^o^J O tt z3 fi ee

e5 bra o3JP9 ZJJadJriJoZ;%, nc J dN=

^Pc^NZSJ7jw`O23d^e^Ja^^03Si1POdpJZ3.

NPd^ c^•,'.IJ^SeN;O^C, ^:^^ ^P^O^JO ^;^uJ^ d^^

e Od ^z t dJ jiiJ ^^u^u `vt o^uw ^$ &P ^ 7jJfc iJ^OQ $

5.taai3. s t,t z ct,FdCZ. 0.J dNTjJ-mm 8tEn. zz

^ Sv^^ e5dJ 7j^d drw d^J 23P c^C^^ ^^, SON 2^OL^TteiJ

^^c JCS 23eeNt^e}^jdd eP3^ z Pez3. aver eroe,

Pl JJ Z^Ot7ss^ e37i^jdJ, "w^ac`Odljv^ t^d NPFI'N)^

^^a^CC^TJF1^.3. M

NO g4 ^^t^03J^, ? ^fJdJ7^ OPa ae C3J dNd Aietct

^vJOZSJ ^8e^v^^JF0o c NON,aN^a etMZC$FcMh 3P li)O1II

d^^, zu^d 2 ^L^ 2 L 7j c^J^uJ^JJCTU^cOjJO, ^' ^P^03 0

Zed e3o Ndzaa3zv^o^ dJZ^i o^J z3P^zi d No r

e3dJ^Prj^NJLSvO^^.

c^JC^Jw^ uor1 da 303 J c3lJPL PJJ 2 e remit 15=dn t£M
re

^C£^Nd e3dJ^P7j^ :lJc^03fe PTt7j ^d NJ^SSOL^ L3JJdGUJJc^

°J'c'., FNZC .:Jt c.5JLarlob 7tZaJzgtz.,d:j. L)fJ^J7^.:O7a

UD=Cd,,, oztg3n mh =64,eazeN, &3eaa^dJ N^d2v^ ,

3S'^e Je P7^^?^e^J x$03^3c7'JO^S7t)e^ NOZc^L3. Z.dJrtoZJ

aa==6WZ M, D eaaVf Z9M, F $C ip 03JOdJCJ4

^uL^7j w jd80d t9M M^= .a) t rZM45FOt t Pea Z8

zaPdJz3. 3^'Z^t^te7dJt^2Jt36, c^$c^°, MPfcP^JG1j3^NJw^

PN 6 ,,oL-f j t 3f,^ ^ C166 &-Z,3s QaOiJ c^JeP^ rJVtc..ia) EdbM.

Z PdJ Z3. d4 ^$03JO^JJ 6drt muctotd 23)e z, a2:;c^ JO^Ot

dSe 0^d dJ^^ zt2S7^071 $o3JO,;d 3^'23NeL ^U.-u-

:^^ 8^edez, ^^^ ^^ st ^^ Jae? ^^P3̂ '^Ja ^^ ^^^^dii

^83FNe)J N^eNJ^3.

deLAM, dtm e:9 'd NOtJaeqi^ a03faP7PePJ'a^JCt,

^t^FPd dJ, ,^ UJadJ, ^P N^^^c9J moo , ui^c=d, t^=Jd ^zuvq^

c^ a^aJOFs7t ^Y^3J7j, ^^ladj e^^ Z Z)O: , J,tAcb =nIz

tJdJZira^J ^CF3taPi^POZ$„ Z faPc7JJddc^87^c^8

* dra e^cG 'vd Nof^e^i^o3raers^c^ai^. NtsQGtr^rid,^Nra^
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7-^ mepid gix3b ;J0g2@zd eqaadm) 2do2.5ig

dt:^ ezb6E^az^ bid uzoff Zs071
^e29.^ J37c^'

23c d;^t .,a .-)td zZ 3ttF2^ ^vorT62 c^z3 o71

NW=o23 =ZF g o 3veJ01i^ e2ci OZ3 J t 2i$iO ZJU,

ZJ) 7JOn d=d UD C. nomz^ilz on ao&JJZt eieDc^

N eo^J z^ o^J e^z$FZ^e^ 02 S ri aodz^F. °ro d yy
Q M .D D

323 (Z^ec^c ^, rJH7J$'^Pe v ^' l^e^F^ 2fJ3Jc^3^JrjfJ

d$2cè,t3 D muudtd tbz 2,`O7Teejcj= ti L^ ^$p ML

t^25D ^^ c7CLjt3,071^2^z'^fJOlj wFe^d

Tj^ "ZprJ^ erJ^d-^i$e^cZ ^^JJ^Jtj ^vt^z$ °^07Tee7ee:^c

`2J3efc^03Je' JL^J^O71 b c^o3cJ uc oMz^ ,L^lMo7l 2., od3

ZZF8 2zjw

(massif). e^DOzZ =d mu^ e t,^J8 Jbeddt3
b Jdri F^o8d ^oz zj at^d^e zarz ZcZ. F8uc^Jd

O71bZ3c^^fJOrj e'Je^̂ 3JdfJPFcJZ$ zj^ca^C°`OL^ aed̂ tiO^e^lJ

$ ^^d^dJZ^:,.

(UMUL ZDe e30zzd t.;=t; 3e5COLF ern

&Odri J 7^t UCOOZJetloz^ t8m

z nz3^dr zap. ^o aaae> e, z r^ z^, ;^ ^e

2 y r ^ )dr ^s ^ F^ ^ wee . erJ d ^a$^^e^
i54 d,e£c^03J `CL3 2rc ^uL^ dvJdc^j NN03re (^eSe 2

;) ^F^j 2 dJ2^eo3JJdJZ^J.

M. omz^cc°l o71 ^.J2b ',. 3'.e2"c,03.; mud zd FZu7W;Jz N$6O

u 6d Z3ed z3ed23Jr 71co j ^e$NzJ z^J. en zr^d r^

rr%orrknu, .6eDor , :^d ueMz3 bZD uorr z3

M- Z2 Fe7O7fc^OZ3eJrJ 7^fJez dcTv7 ^uz3.

C)^2R^4de?z3e773 ^F^^J ^^zjdJ

Z wy ;vO= ZNre 23 ZUDFtJ a aveF ZM-60 . z;t

t t=d t2E Fd ^^^^ozd de>J C 31 z & an d6

zN JF ^oz 7i J Ewa wodJ ^z NzW j. eidd, i^z&deD

Z^d^z3 ^oz^^j ^^Fe.76 ^deozi ^Jc^uzS^ e^^d ^e^^^^z^e?

e^dre2c ^z^^ ztiC^ ri^^ ^s waF^Lj wdz^ 30^

^7tr a d zd r^ r^z3e^ o^J ooa a re 2^.

9a $O UvZti3ZJ F86e£e^G^JeJZ3, ZJZtVc.,^, M,;o3J

^ev^v^(e38^Z^^7j^:, wJ wTj^J^ecJ,ta' c°3c^c^`2'i^aOZ3c^e^zSJc^ e.,^£^

Jz ezjn^ j7i e^ a ^J^esz:Jfo3r^ct
NV^z^ ^r e3zp dz ^odriJ.d

r17c^071^ r a^J^uJ L3JZ Fao71^ J^717e^o r a? ^B^eSJt^z3.

2^e)J ME d a3. , 2Nr80iR zdJZb J F 2Nim oriz^ o
r^zd ^$^o zTJ2 ,5t ^r^riN^Jq, tzodd u205̂7 %t, e3^t=td

tctLZ^C.AO3 Dc 11J 23re7IFd03= R Z^& U^OMZe .Je

zr^2yzr^oz3 7r^or^rr3 .ree, Oozy ctr's
a V's rjJB 3J7^Fc7Jfl c l^`:7j2J^JZ ^c cr1^z3 fJ0T

D

m ; z"6
^

o7^
, ...J

e:qzTi
y

Zd
Q

Z o2J N2
V JdW11Vl 1 V .NVIT1 \B.i. l7V W .1UW V VV^W & (Va WJI./

^NO2 O67jv.

* WtFImd.jzeL , zzoun, n93e z SD6d^4j, a zsMab,

MMZZti nd Zdd3e toS, z3orWrad) - 25LQ ono

z,Qsazs t o=o z3e3otc z eo z3

uomddod d2dotxzc z^dct zzdad. u

t ne 4eu aedtsz3. of Qs^z3eMz3 &oimade) lp
e^z:) z,3e aed^z3 Ndz d Qs^ri^^. °ucmf 6Z

e^z^ricie5 ^:.r^zb zr^^at3e^daz^jz3raoz^ ^^ez^

^azr^z3s6, rtae?zsars^, z^ e^r3raod z9ezris^e^

zre3oi: drazadd,¢^ z9eza"r^^e^ brad e,^

^1:wJeJ^ r"S^ 2JorSc^C^Ide^O^Fa 'ed^ uG$

c^a^L3e^^^ ^ ^d7c'^ Eie^c^ 8L E3c^rjSjJ ^03ac^

zv;3o rtrnDd hod ztzgb Zo Z!dot i3ez z ¢̂

e3^ti^^ zee z^sadr3 3araT zsri3^e) z^ do

wnvd adW z:L-4tA zz .ra1Vnc cd. rLraec=

^Mm Wd^a Z'e3 z^dz3o^ eN d^ d

ztssadcv ZJd^zz3.ri aazv z^No.^ ^e^

u*ri o:b ¢ yb Noa36ot uzbriOo t-.0 z3ndero gs zz n$d v ^edz3 d zra^ see ^e^z z3. ud)

z^a z3^o^ z3ciaoricie9. e^ rae^3 N^ ^ zv^d^ zsa 33zio^ ^raed: z3 ^ao^t zv^€sa zTazv^ ^ ^ao.N. zior^ae zs ^;^tsQz3. nz^^ S4d UZZb

z3r^zie^ dt?^c^ ^^d z3 ra risi d aB^eA z:^DtVF^c zee) trvedDzez3. u t 20 NoU3 eUuc ztraoa 45 440W c: uo' e^s^zsatid^ z3.

zvocz zraa uzi rdbt`yzd z3ra710 Noai6 100 eozI 120 Z=^d uz3etz3dd^?aot^ z3nz3 e^z^d z3^ee^zdd^ zd ^ofldaz3o^ z^sat^zi.

8^errrj e^ ^aea oisa5r^ra ^rido^ woo z3. ^o^d e^z3^ Nz3: r^^i :ztV3raodt T. dAhAOLZd r:Z cZDONOo aladiad= 40 eod

50 =rlOb &oCao3:atz3. ae!,ri z3A47100 adou-;tu d6 z^)071; a7 tradrad:Sz3. r cd* UoW3 Cd);^ UC; erg

e rbli v N0.1^ ^O^Jc^d 3a0j.Vc^L^ z^^ tsptlt3. n

gi2JdO 2010
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e;mfma; 5nid ;dx i zogaetd wa-adzu doa9e; -^..^

Bt ac c;^oa CAc^v ebtn0t8 tdmc)

32

mz. uzm'. Z^El yr

,o, 3,ccb 2:i. . -2.:z3c3 (Bt-Z:tct) huh J3 2^d^c3. ^a^J^ c3Pdci ^'P^?, f^^t J JPSJO B̂

;^d DO 30a. 2 L^3Qj a^1f^e^ Oil Z^3 P^ f^Z cSJ P 033vi1 ZvP7Z eJ PJ^ dr^i^P^

2)dzja^J nc =73m 2^d^c3. w N ^u^7j^T^ aZ3rC^tJ a rJrid ^udJ^t^o31J? o1 OCi^

aQ 3 O m3 tnglrOL

cM D = o.UPe5 ^c^k) dJ23 ^9ti u°bj^ci07 ZJdz&3 wocjd 3 OAF Jrj2)^ L3P3rJP^

2)L3 73& r3ac^eAn Jc^P^F.)CCi^2j0.ir-f^ O F

cJC^ n.w . -2J^N?

Bt aoci& 2:T^,5 e-)N zbooz NN(Bacillus thuringiensis),uc3.roc3J tDcg6 z3P^tJt

,S3 8c sod Cryl Ac 2"P Jti TZciJ )86mfi lid iii ^ NPrjNP^fi .2rAaot. ds zn

g4 2Pc'^r3 $P^3T^^^a UU3vCJ 7i)£7^^. aci^OZi ^Lj t1L^^PP g3 $P^3cSc"^3e^c^

Jllu^c^^'̂'iJ^ 7^F7^c^.^.^ 3'.,ĉ.^ Jcit30ci e^d^f^ ZaiP^;c^ $P83c^. c^J^ ^L3P d$N;^.re^^0^ c't.3J^P3Jtic3.

Z Oci^ytFCie7 ^a^J73 ^ Q^ ^u7j^P7 N^ c Lis P^ d ^ ^so^d ^d^. JZ3Pc3e ade7 g47j

a rOLiJ ^Z^i^u^03Jc^J ^47SJ71 3P d^^O^ e7 C^J rJO^J O^ 2j Ntz i6 C^ o3i 71 2JCin73 2?Obc3.

a^drP^Q^ aJre^ evd^c3. 2ud3n z;:J a^curd a^oc^rad

$Purje mZc=ot 27d--z? 2ucddz5e ?o SJdJ 900 to dra p6d 23^3^ 7t^ jc3oz^

uocJszuc3.

y M

ds 2s6$so t Esnt sa 3^23Li„` 1901 do abmn zo=tct. Ue)c3 1911

des F^o3J ^^F Z3 COu ao&-,o sociar Nt 0 8 ^o3Je^ w J. 2,odJ m3= 3^^crlt

2ro^i aac x5cu oci z^^ so ^J^ 23Pa F^^ e^ao^ e^^ a^J. e^ocid es ^cri^3^ drPn

z d 5or3J ^r 2'Pc^ a^^ ac3e ^^ ^ N:eoi z3P3ro^t 23PCi f e d^o^

e^G o3Ja^sairci eso drPria^d ^Fic3. pct z^^^ e3^ eioj ^t^c3.

m6 9j JO foci :n»sz^ P c3 t $P ^2t ^ri2a M Zz-d U=p 19204 8ooz3a33P.

2^otd 1985 c6o3JP zf6oi;oi^ toV otjzo D 8omti^O 61 2TJ6$BC=c3od tmoz^e

$Pw tFztm & 3O 7 °J1 ZJc^^Q ^N^J.

uri EI73 a^M '2b ' i34?

ZJCi^o3J drdJ 2sdz5 c3Pt. aciJ c3P= u3 2v^wo^.; z5dave. t^einr3c o3J ^to8d

e93 afzrh woo t 8dmb. NJ=dJ 14-15 tdt;6 N =2b zozdFs.r, 4808 racid^^d

ZDdD 15 z)6 ^a^d Jc3Pdde7 acid 23Pm=d6 trrrjc3^)d. zv7iM 2 etucic3o=

;^J ZD 32 tde3^ I n= pm 2^d^ci MP s ^ci^o ^ri^ ^c3. z3P^ a ud &3 ^Zi

2JGi^t=^, 236'03 J c3PFj c^ ciJ. ^4TS^Tte3P f^ZiFCi PJLiP^ 3^32^P ^uco 23P^o3 ^ d^^d^

2A r^o ^c ^d. X23 r - ^ N^^d raP^3ai ^ ^d ^ Z.;3zrtac Run

151

^^ Probe ^co ^ F^ d aa^z^d.

mo^B ^W Wdp a^P73? o3rd Z,-T^^c36 acid ^ o3r dJ, ac38oc3 U=73Pm

era2N> Z ,,Pt &Z^ az3d Z uN &it,6 nit C 77D= 6 J^ e d Ja avc^J3dJe^ J ^n6jJ.

e^JC3 g4rj ado$^O^u 03SvcjL3fuP ^`c^Je^J7cit3 ^^ae3C3^e^ a^c^Ja ^23Jc7^^ ^JC3^F^^J

J03J^uac^P a?^Pic8^37i^ PfJP'i.JPTv0^8 ^u697t6^ "JsOLi^ ^475vrte3P °OUb 9 CtO^u

2 L^JeMJ ^uc^J^Z3ML3JJLi rjJ€'SaJ£c^Jc^ '^fJ, Z Pc^. 2J3ZmUJ ^C Z'Pc^^^7jS^f^ 2 O 7^Je7uaJ^^S

4?giJO 2010
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^fJe fie Pe^JJ( £e^^^uo^ )7^^^)^ '3^JZO Ua;) 73rJu^^L^

Z'e^^Jrt4^J e, TtJ^rcl^rt^^Jy ^t^t^dJd. gt Zv"Pc^ rt^rt 7t1Jtt$

7tr£^ac^J^ Zj"bF v^, fJt J ^P)Nt^ Z a^zJ W0 c IJcOdJ^7. ^4

2NPc^.`,rt^J N'^e^c^^eSJ^ e3C^5) J2t3Pdti ^J^37t c^e^.de-SJii^.;^e^.^iv71J^

U4 e,6 e,O^TJ 2yPc^03J ^ 7tJdJu ^O^v 5v03JFc^c^FFx u e^.

`atbctec e3ojJV Z:'>Pc^03J rt^dJNr l'-ivZ^S^J7^; L3. C30j^,i ^4

Z PCiV ^J^ TSJFO^JN2Je Jd02ti, 3^c 7tIJ ^4 rSJF ra c^^NtjF3^ec Z
U==M e,tid2 ^Jdeza uadP di tort rr^Fe-t. 1 MOE3

Ind. e,t3de 2 ;^k ale

:

^zjsc df,2^30

eNc^^03.lJPrt37e 00^S^t3 ^^^^u7^^c^`•^ ^^^ea^^^j^OCZ^ `^1v^P2^^lc^+

2'P eo3^ 23edz^rtrte^^^ 2 t3^o3J ^z^dt3eu^

rtce e,tid.

2ad^o3J6 notzt^Y >3.rdo3;,Jd $a3 (Leucinodes
orbonalis) dJ ^o,JO3J^J^ ;3.rd=a 3-a3 (Helicoverpa
armigera) nw m-Dz%) e,p;f. ode 3fJC.°.J ;3rd;fq, ^^o3J^r
z^QNJjt3t^oti, ^srr7ie3 ^^o3Jej ero^0 d,3^d re)t3e^ 23e3t3
o3Jb^J fond. Nd^^o^r d^^de^r^ zd^o32^J^ dar^Nd.

Todd zurj3^ 23^3rieie^ e, ^z $e^3T1 ^d^Tt ^ d

23^riePS ^o^zd , ,ri Q^. ^do^^^l ^2z $Prd frte^

zaef^a3r pr^ao^i ^deNdt U7.d ^ oJsriz^ . 53 M3 ad3ai2

f 2^d2^z3 $e^3^d f 2ae^ xo^ d ^t3rid.d0ot3 Sri
,QdP t5md mz-c^ ds d u.^,3 tRdt (Helicoverpa armigera)
;f6 ^do3r^t^eJ ezfJN ao er1Oot3 lei ^3z3. zrd t3
fJervo^0 zazi^a3 a =Arc hod,)oj.J (M/S Mahyco-
Maharashtra Hybrid Seeds Company) e,z^,d,)s z^^wjd.
UUd ^^9o3J ^d zud^ ^^rt zv^o3;e? d2 ^ o3rer1
tmdo3.rerA ids oazv6d igrdmzdt3 ;f,)&, Z25P 66^ t=Mrt,r

vim. Jdr-s-,^h= 8dz b No'tnf c^TJ &cgta 'd x71 ` off. t^ d6tud

tjwJ 3TtC?Tt ZWo3;u 2.,dtltJez. 53z P ^,Oz 2;rttrtt Tt

8dMztidJd 10-aei03J63'22 tDS =^t4 cz. rne.

fe d c O Tt.r e,dd ^e^^^ ^ ^dJd ^2^d

^^^. 2,odJ fides^fidJd ^ot^T1 ^^^sr3 2o3J.

e,df^ ^CML3, Oe c^ $e^3Tte^a c^F^NeJJ, ZJS^J d^eLj3c°Ji$7t4iJ

^Z0ztt Z=D:O ^o2^Ddd e,OZdJ M=F^60rt, 4, ticg tjp'ter'D

Z4 9JOZrt.rotJ f,0^5t M3Tt0it4 ;3.rPM jdodd, f3

dm=F)t=i ztzdzJa:^JdP e z^o3J. ^^ti 3^ gs

3 j Tt [ e,dda e, a6ocdfze zao^ido. e3ud uz"i a

doldmzfi ^o^3c^ ot3 ^o^3rt ^t1NJv^ zv p0o3Jc^rd 3z3.

u, e u v cs' ti Z Z 3 d d t t 3 r t r o t3 d d r d, Z j n v m ad

m6doks 2)TtTt umtSJ;^ 2403J. u;CTJ0;^0O c^drPQ

^dre^^J3CiJ ri, 2hTJd^ rd^id c^c2 p0o c^c^F& 2a T3
? ^a^Ja^d. e,dd zv ^ P z t3c3 tlt^ ^ Jeo3J^r dohc a

Z^7D zjct ;)triFt3 PdE'a^G"JJ. e,r 2 3^C1^J^e fl c^a'av^CI^SJO v-t

Tt2e2ne13? ^;fo^id 2Jdo3a ^^o3JO^ dad ddb. gt3J

e,t FO2aOF dot3brr CWO3SJtl 7D^M=ita MNzavdJ. cJrk7t\

d ^d^iJ qP dcc ^^ddc^J,r s^ev jt3, pert?

fJP)-3fJP), 3fJC)e3O 3 ^JJt^tS^C t^^0 c°^ fJPJt^

o3P^O^J^PcSJt^dJ E')6cJ? eZct tcb' 4^c tdztd^. ooJJt z!' z :J

^JP^d n^P30^1r f,oibt P eJc^`^s^ 2)TtTt e^^JNtj w dri i$e'a^' z,cid

e, ^NTiFti N^zv c^3J^Lj 80^ae3o3rP 2aosdJd. dJ^o3J dt
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40to, Jr3a3Je ti ^fdJ, &3o3J zt6=czrz e,ES? 80ert 3fJe)d

3e5o3J;J0. d^ Noziozrit3o UJttt= te)MdJ w^ Mc aTvdJrtSt

Noz^o^ fCrit^d. ojde dP^o3J zNP e,3 Tt^ra^ri

Ln'J') ;3edu e,o3r e^TtP NP^JJ^ Pc^^ MAno e. j dJ oZiJ

Z^Pc^03J^ 3^O.^^c°^e^5-e^^TZ C^IL^,^L^03SJ7^J ^^°^e P^ `^e:c^e Z^e7

n=F f, it ot3J ^JP^z^ r5 e^717c Fc^t^'a 2,T DZt

vt$3Zv7t)^d^PM. 80erS^tj ^4 fJeTJO^003JJ c3^^tiFf vZzj3^u03J $^^

, 'ZJ 'd egp7 ' cdJ f,dd e,ud ' d0Ot3 e,itv't. mz2 Tlei

writ uzd ^brrF m4r". no3ot3d uz3P

d^o3J rtcod e,d4D "' 2)vN23P4fJrtJu^^J. ,deb

wdrot3J tDc)2; d0 d ^zozJJdJ e,zZd m- nn mt. &,OdCOFZ$_

ds ^Je3'vo^t^rte^r ^NTiFti ^^JOt3^'e ^^ o;rtid e,t3r UVC3 69

m03^Lll IJ ^^trlE d 77.Lj6^uCl c ^o2'e7M 3v,morW3 u d6

oz^: tz ewt -" o-'-z d

Ttmrvjv.r zuodrodJ 3ro3^^J^ Mne;J ZJOrW:==

234,9r&vrjÂ ^S, 4971 dk M371, &r-ct=tJd :fk3.rd= 7RL,iO^ri ^M.

4rt e dO2^MWt C= tad e3TtJ .rPTtJT1P^J t^=Mo3P032

0eao3J6 NOt.reC^ifd

e, z,; MM,OJ T^^ n.r

i o sr c' M oz3a'

O3Mrt23e$d :„t:, 2^Z^F

=7S Ttde$d. ^3Jd£^c

^t3.rodJ ^^ ^^

otd e,e^oOXJ e,

cif tsar o3^^.r,

z^rtd.r^a^tl e,eo3Jt3
Z A m3 -wdil "JzdM^6d e,:to;fd

c^ v0 a^, N^3-.OotB716 aiot e9^.^.^tJ Jr t1d. C)st atztc^ e,0zrt

23 f J^ Bet z e^ No^3re^^ ^2^dr1^J o de a c

'tMci3if to uVrrrid f,zp'03J der e;ot3.; 2;o3JA,d. dt Neil

=c808 Dodd 64 nUo33 d6dmd 2000 dMP e,doz MZtidp, z3^^Y
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J
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,.,

uOzm

tvmcb c^a,O3J ^d^^CJ.+d

^^ Tt4^^Jd fJO^J 2005 d

ddri,r ^Zo (11) ;fd
NotJU4);^erttd, MTtr

erud3 era ^ $O3J0^Jc^Ja

e0Lt t .r0ad aJ02)3
M f) d. '4rste? 013c

=F o t NO r1 d
8eeanod Z iMlmd sat3-zadg nd

if0& ZZ Z7'W)P)O:b ^Ttr 2rTJbJPC J 6 XOFSJJPCScv Z0

136dren^,d. mcJ N tzi^ ^5dJd toTlacd"c ^o2)Jt3J ^do^

drv 41 to'Tid j^d^t EOUTiO ^^O,V 714e Zo=FO3J

eozdTiTt ^deaTJtldo3Jer^ ^aoza^dJ dJ^r^otiJ feu j.
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i^maEf3ie, enmw

c 7 &O a^TJJ^°J. 7j£^c$P d£cTj zj e^Zjc^ e^zjd 7SJ^A^J) ^O^JZ^ LOZd^

o jai en'8u9, n 7 o07 6Z^MZ 71 0 a dEd .Uv- Zt $C3 F7106, Z^Mcctt Nozd

PJLL3f^^rnijS3 ^^lj^cj 2 O^jJ c^7TJTjQOc'j c^`^t^OZj ^, 2 oz3J c^eZ^c^O^j c3J OLj ^

^^fi ^ 47j g4 ^0 LOZ3f^ OLjP a°J2SJ7j7^ c^J^ Tj£ )c $e d o'$SJ '^.f^P£^e, f^oL^^

izd,zr
n n, de^;̂  ^a Er. ri ^^23e z^ e^od ozjz3, e^o^- rajA d ae? ^zj
z5o opt ed j ^n 0 ^3 e^ ^o^ ^ d7is^ ed fi zdd=z3P

o3reo^ 3ed dTis^^z3 Qe^z3.e^ ^o Qom ^o^iâd d
oe 0^, N02JOZj OBdz^ d eNZ^IJ^efi7jS3P87^ c^c^c^JO^J c^TJZ^u^, eJUM

c^c^, d7i ^uc^J^e^zj zj e^z,^edzj JPP3 Z,,Tj.l^^r',,23P7jJz3. ^4 BPv^CUJOLj NO QQjJ

c7 e b $'z^uFIIA20t 73 =8oS7W; t z:^' 3J 7t tCtZgF ct`z2b 7 a116z, n- M. =^;'6

^ ^ X73 ^ ^d ozjri^o^e^ ^r^ ! dam o r ^^^ o^

ruzj,3^OZ e) 03l^e c3 (^obw'^ .^r'^ 8t U. F w^OrV - .e3z3^.^.)

2^oz3 evzj^z^ ^e^ ^o^,odr^e^rid ^oo3r^Pee^^

L=3 i^s we e3ai; UzDst Z^OtD

Qo^ ^^zi r^e^ri^t z^oz3P e^cim e^^e =M- ^pn ppdr^
,^o No^re^r ,o6 U 6t lVitD4 3^^^ uz pflz^ z3. ae^,) tnedrNt z^oz3e

tnocbt dz 3ojD6 i^sCs ft3 t4o,,z3. Z^ f^P^7j J 8
tC^3v8 O^J X0 73 °^si P^O?^^c^Jtl avP^ c^'`^ ^CJc^) c^l°5 0. za32J^

e^zrs^ fizpd , z^o= eruzj6tDd onc6 e3 '0 E^P MFME A d6;^ UZ)

^zo&)3t^ cao.ejz6.1 ( ^7 z3Pnto:b o3rez - Materials

Requirement Planning) of tdJ Z^o^ret erosztc^aoz^

dry 7^rao^d^ z3. Wczj^ ^zj^ o ^jz3e 8da=ztnb M ,, Z5 to 1odt M-Dd

^^^3 7i^73 ^e^JdozjJ ^enNe w.

oL F^Pe^ ^zrririd ^^oj^r4r;^, Neczj ^ow^, enzj^

^ z^^ d a p r z3. ^d & 7^^ NoL3oQ^ ^s^ zra^e3Ti^t

e^zid^o3^P e,o^ri^^ ^ ^,z47 . e^z3J7jJ oDOPs ¢ e^ ^, ^o ajJ ^^

^C^7je^^a e^Jo^Jc J^PZ^ O^J ^8c^u^ c OvaJLjJc )rjSjJ TSv^$eO T^fJe9NZj at6sa. Dd c ûJ

Io=Dk3i^ U071-Mtiz p, (Workflow) =F&N;8z3.

`^JC JF2#Jc3' ZZz^ M0S,t87jV 3 P"3 dzj^TL^ ^2J^JZJJZj ^O F .°^.ziaTa

z ri ^ ezj^o^a fie . e^zrrir^^ ^^ ^o^^z#e337i z^oj
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^S^L^^O^ cT LjB^ zdC-, oCa t" ^8d

n- =E 2 VcJ'O3tJ0 713 OZTOHCWOC$ 'S zZ8tbtd.

0^8P^3 ^d, o^zsgr ^^rd^o^i mod:

83 to8d z^dt zpzddc7.r , ^A add omevt, ^idt

c^TJ^Z JL$J..e3^.c .0.J ^8P^3O^J :3L3Pr^7Od WE'

^aO^c O3]^c^d^^Ld^d73 Ĵ o31JCZ^J c^Jc^^^C1^

z.,OrJ c^^e^3C^ OHO Fi dz3^^d mod , ^^id c3^J^

oizZ L3 =oaTvb i. z d=t4 O^MzjdP N JC

2ddo:. 2J="=^8z3.

^.°v°Z36.cJ . c^^c^O^U eJU cTJ^u^O 2 OZj^

teoc d. d^^OZ3u^i 2JL^PTc^ 71 ^le`OCSJ

c^Tc)^fJ23P$u^ N^c^^^^v zJdJjse^ c^3`^e^PiZS' : Oa

ZJ SS,C e^Oc Ti 3 Lj P7jJc^ ^OZ^c^c^c^J, 9' L3. 8^e73

0zzrsazt.;, ;o:J$^ d, Z&M$Wli^ ^=08,cs M7ir

no,,tFzrdd c°JO7j^ O^J0u3^ ZJ^ JJ^^ ^3J& r1c

«.^Ca.^. ^ o^dz3e ^T3o3^P Z,o ^ (P od

XO 8 =tFCa 6 =&.9=

Peo3r7id Zbd6^Mhdz3e .

4eiS^0 2010
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ftJ^.^ov4- 9

iw err

J

bOVal

rQ.e c56.a . tit t ot. tJdeo:b 6 m, &3, Z 8 d

mtzJ c)=Ov,,MdO8vw fJe T OSdJ^L3.

td td NoaJOt 3^nCU7C,`.cZ. &lDP5711;?OZj, e3 ond =M&3,

zgdd, ,zed, w.t^d^ , ^vO3Tv8$', O SO^J eN7tM0,

tmbz^^ ^o^e^, o3^PZ~3o dz3 y

7jJc a^Jbu3^ £J0.jJplJc^ c^L^c c^7jO^vc^ 7jc^JaPOS^°c^Jfl

N2J^JL^Je3£^cME

zT^JPi7je t . a c Ac t=ot̂ ^^d Hwy

c v^c^ ^Oc^1c^l^^J^t ^P2Sc ^c^f^^O^J ^C cp Q

2.>czsal3J te)g) l^Pc"S71 J Off.; toiC° of 7tV

c^1L^P^ $u O3 ^,a^^^c37^fJ^ NZJc^`Lj .4 c^SJ^CA^C?

£„Otd Z:t:i.`• mv.k)oLt:,77i)J7.;jc,Tv?) zJo^Ne..i`, ze'gJ

t:tnt 2uz=6. uotd P-o& to Q=Czz zt) t.l-eV, ,
1^C AJe e c7 c^vz ^O^c^^Je^SPM. iPML3, aZ^J ^O^ ^O^v v^

QO3ro^t3

^.ro^dz3e^r^^d.

s?o^^ dr°'^d^ e3^id^ 2J^ No Qtj^^Jd



iE;cTE E3 eoenzd z^ojgmd suedes zdomg

Zt ^rJO^JF ^^B 2^ ^Jfj^ ^ d£^c «.e306.^
i3^z'

z)tm-c^Nz3 e^s^ ^^ez^ Nz3e^

. ^ Q

z3

Mc 73o3Je Jod e^2^fi ee^^es^ Uzi
e7^ vJ Uc^Jdj. C)z7z"7 Jat, 01 tuz zfCu r^J C^.

035JZ3C c^^0.^Jc^Jq d23^O^ F^lJ^^ ^^L^CL`

^zi^ e 2Jc JJaJy. e o3;J ^^^^r

0 t.rt

cue uaJc^dFc^$'^ ciJe)O^Jc^$', M 06TSJF

5 O:JFtA3tA =t Cot U0671I 4

2v r3r^o^^z3e Uzo,;,t Un W-V n.r 2 o z $p;

o3re2uc^OZ;3 Uwo^^ Uri tazt 7i: r"t
^ e^ a^oz t2t Mrrfl Qztetrt,
^0 4^ U SN «. ^06.^,.o3J^J^ o^ Fzira^ 8̂udJcj=

odd .°^Tj Z^6 175Jc (P ^ur^rJ^ Z-3
^0 ^i 23 c 'iJ =.)D6 tW:t1 We I)cb; aE3. .

^C236 ^O 4r1 c^3 ^OZ3JEe^C3 C7 c^)^J «^^lj U^^ZjJc°J

Qne? (SAP ECC),
"Ut3ete36 «-2JN^t7c tnLf " (Oracle e-business suite) tm
"^ (SAGEERPX3).

«.Uce.ca. 0zt ;^0 C F o3.r03 U^e$ ^

-J, C) Qrircz3^Z5^^t^s7^^od 8^^ziJ 2a^^o$^

47i^73 ^.^ ^oFrc^iz3e7i ^z3. gs
7 0w'tFM- VnO 7' ZM803 :Z,3 '3 a'uMeoec'7.'ina

'a 0$e£e)F7^r^^eJJT^JZ3. r^o3^e ^a ^zs

Enterprise ApplicationIntegration ) d2Scto tm=16
2^dJ L3. 1 d2^ O^J Z43tQrW) QZ a-JO, Zj

r6
^i0 F J GJ 7=6ctvF03.TJh 4C;t tMn, ^c Q^FZ^C)e7'

r^ o 7jS^r^J^ e:Z Fc^^lOC 1 FcTJt\ 3 30 0 ^e^J

dmot e'Qo Mc Sod.) Z2v^t'. 2 ttF^ cE.1re:t ZZO 2ec TWO

dnZD A0 635=6 trDcZj7t.rJ0='86. -4 M

en U,',Wd 73, Z^OL^J c^^ 4 ScSJO c^c^d S /30T1 3/at F

61 eeo$ U06TIVit4
UL66F;^, ZOO M- QOdJe' ZtZv) 8=,23M0S

M =teat6 zjtma°u ifen $JZj2^.

eQ..^.Co. OLD 2^ O^e;dJ ^v0.^Fe3^^873 ^2

Uc$J^.k)e)^O^c^JaO^u,3J ^c ^ ^Je)L^c^j^J eN ê^. «^J

^c c^F eSJt 2a O^TJ7j^LCDz3 «OL^J e)2^^c^ZjJc^ ^0$C£^F^7^

3&M 9l Ctdo c it ^e^F^o T^ z3. «.e3o6.^.̂ o3rs o^
tot rl%t «.e3o6 .^. ttQo3i oO7ie 2v Sid Uz(P 6
^Zuo t6t QOzbc^Ja ^$^i ^ 3^t3. ^o.ca.e^•

6t Qrie 6 " ^323. j (TIBCO ), " .r^e,-D q7, 2^Z

MC

NZFO6"(Microsoft Biz Talk server) 2b Ut3ete:16

tn;̂ N =2Aea23o6"(Oracle BPEL process

manager) 026.raC6=6 .

«.U06.cr1 c^J^J^ 'Sett and 7^0 = 2a0= 23

^4Jee^c^ ^033 7jcTu,B ^, ru^ctjOc ii Z O

`ote3o6'(Reseller) NOQ7^ ;^oeJMr FMJh «.UOs.w o^^J4

b 3O n =F Wt)4 No QTi^Ot an 2^ri7^^i

i3r^ott ;^oo3.aezug, Z^Cta n^^ st3 o^ rz j T^^

0i ;^o QOM =- M mdioz^ tZ z3 3rd ri $e ^^r^r^or

Est t=,0) i O3JP eF 0=03 JZoZ3

µ MVd 23e^ o e3 ^ziti «.e^os.w.o^e^
ZOOM ud3 dr^G Ner^rt^^z3. e^t3e ^ umz; 22cz^

na 2TT c=c 0J^3 N0 73 ^o.Q3.^J. 1JJJ d 3 .

nnZ,,TJ71T D33o 6 ^O 4^ due) 23 2J e% 2 ^2Tc 7j ^c^^Oa

«^e^27tr^^^23eo^i^,ard^o^ ^oo3r^o ^^

&08 FC'XZ6 ^A te)tj 71M No 47W0t a)bM eZd

Uc^`7 f' ĉ c^JT uses w, ^oo3fJC2`"^ Zjc^e c^3^eTe)l^^uz3.
e: s

a 2^T^ hoc tSJdz$ ^ ^ azb; 220 25c^0$c^ c^c^ZjT^ J

^^ Mobs «.e^os.^. o^ e^z3^^tiz3.c ^zi7ic5ee^
a)ee^3 e^t3e ^e^w^ ^ ^ ire aDDMT^^ j ocb a
e^zuF^r3Ja^Ne^r^ z3. «.eio6.,3,.o3J ` o3JF2#^^' ^d 3o^i

=JJOco.&.,;TrJdd 2Su60$^t M:tatt)J «.c^.cJ. e)

Uz3eW C3. «Cte BC^0 8^C306c^ 77^ d e3L^ec T5 CZ373

ztz3e3^ =V),2i i u , 25i^d 2z o$z^
oo^fi rM^eo^ ^3o3rrie^J «.esos.^.

'1 ACM c^v".̂ d 63033. JJCtT1 U i^Jwtot

ar^ti ^ e^2 c^dJ e . U^'7rhi5i wt Mos ^o Qo :, ^edmii

hrO =UD^W7e db/71J35^d O=83= 713,

e3tr3F & 0 0 ^ Zj 3JT^J c^CTi^ e^B^cSJ^3c^ ,o3rJC2Nc3^JCL^,

tcta ^ ^e ^S%7^o^c^ ^^d a33a jT3r ^ JOcbc

c31F03 ^u7^ rJ e^ rd.U06.c^ . O;.J0 ;^tn8o3.r7=3.

# 1226, 93C met, Rz71dzsD03, 236 to:, z3oTiefAd^ - 560 072

• za tNZ^ dLjc3C^ire3o3^C c^Tidc7fi
o3ntb 4=3=1 a s rR. mltdt3.

- cTc Z3 ZJ
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dDJ ood zlz^^-da

- M. 'L. . toy f

63M^4tc ^uIJP^ e^t3^ ^o^i^ ^ ^oziJ do^e)^J JL3P^ oiv ^a J

'^ c^^7^S e^J^^ c3J^ f^c^JO^^P^^^. c^c 7^aP^uo3J ^ufJQ°)J a^IJZ^P)J

7^tdP2^a"vL p^iJ E^4 ^',e:c^ Lj 2^fJ c^^^3P2jZ$e?, $ e^JJ.4000 t 7•0t^ ?P)

ty,zv^^^N ^J JPao^ d^J eru^ ^n^ rpt Z3OZSC"e A

a3^drie e^jtie^J ^^J e3P^^cvJO^P^cJ£c^^^i aJPP:ara^^ z^^e^^e?

,dQ

tltdn OZM Qitt Z, oOmd o z3doimmd &;=FM= =v to

^zdM

a3cJ^2 P5.IJPc^c^P7c o^J^Ja F^^^J. e^^o^zi e^ ^J e^ NPao^J^^ar3 ^P3zJ^ti^dJ.
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.a'JOa-, c^^JZ^Pc^'^7c NJQOZJ'

e^^^^$PO^J ?A c^v^^Z^Z3i Os73 23^/'c^£^c 7^

3.i.1^0CJQ 80 4a 1 F^ z 6d'sdO.Z,

.IJ =03

Z-nzo mz c^8o9vLp j. Z3l^P7j7ie

a3$ o^J d e^ sex D r^^ie^

c^PL^PTJ7^J^Se3tddc z =dD

7jJOc^Ol^^e tl c^07j^NPJ^^^ûJ. 1)

d6Z ^ Jc^Tj4fc^J^ e^ FO U^ ^f^P7^Z3

c^J4 z^P wu=; 2) c' 5do.S^ :

L3fJP7j^ t^Jdfc^P?tJ^vcTJd Z^Jc^a'^$7jc^Ja

ra^z3 raP^ ^J ;tJ^Rb 3) Z1,16cJ ;

ZTJ^a P3 fJPc^03Jc"^^^ ^rJP^^P^ 30000

c^JPJc^ P3P^)e i1S^Ĵ ^ o^iJ

gTI06 800 c"s.A$PaJl¢

^o2^oQ^,zi j. e3 z3d& o^iJ zuti^^

37



i2 mm2^ znd &b3J Zogaazd wu&da)

^P3 e^^^ Z8 -8 -. 2300 dP^^^ie?

T,^`
,Zdct ZvDtb? 'V vJJ ^V ^PvJW W.i ^.! I I^C,.J..U^J^III.

J M

nCvJ671St ZlzP ejJcd ,)c'.)= od PJL`Omc It ^3 7`,2J

e^cT^J JP^, ca25J23T^0^^ w$ljf^O^JdJ^uc^

^OL3J^ v^^lZpd. g4 ^J$7jc^J^ rjJ^Jv^N e^cj7^c^JY

Ordz^Jjz3so^d.^Fc^sc^Jfl^ e^j7i,^

7tt4z^)hc5oa ^tctd U^^j7 ;^o ;36 6000

^^ c^'JP , ^Z b7j gseD (e^ o) o^J e^z ^^, ^z^t^J.

d ^o^i N J^ r3i o ^orjz^li. s e^ f^ F

ejJ07^23v7jZj^ 2"P^^c^ e^L3ZjP7 e^ e^J^tjL3 eJO^J

3^o^e ^ti^ ^seDocb PP3 o^^Ja ^ P z z ri^tj

^z^zti^d^. ^o3.r^o z drPtjoJ 2^^

^J^o3v ^3 ^oz^ ^^s dJ. e^dd JPe3^o^ e^ a^^idr^

2JZ3PDa a ^ufJP82J0^d eJ^J ^fJPro: ZJrr'1^ 23c3

2JJ^2 dJJPc^CJc^^dJ c^`^vJ e^ NP803J^ o3J 23IJvPucat

J 2JP:cTJt^ ^o2;dJ. e^ z3^^P ^oP^li Q

c)c3ertic djDch c^Mct tD J =tJZ4CUZit4 FBZZ 3C) &.

e5 d

e c ^ I^^J ^Q c^J.^J c^^ ^ 378 ^faP^d ^JZ3F O

No 8. eJ^, 2J(v$jO8 6 daFO3)L3J, e)tJc ^Zo2J IJ

F^Czzt ^23Pc^ ^c PJ 30 Z3 ^J 2JOQC^.p2J.

6JDC717Wa z)P6caoot T=SXZ3iz zozJJdt

C'
73

cam' tc3.; cztc6ii 2Jd3^ ^$o3TtiL3. 60:b do rid aJ7W

2J=Fvr3 0rni uJ : 'd.nPti c)do8dmc ti cbmit. ei;u

^^r3oiv^ e^3e a d , fay, e^^^

c-c
eru,^,M^3 3 rratctto't, uz^c^ 1371,^t) 7 ; ^^ z32 r3
elf 7Je)2m- h

t.r. 20004 ^SPc3r3 r36i^ 3f]c =F No&^
=3:bftfDoa0uttc o Z^ m$zp c^O^Jc^J7^S3P ^$.

C3ua ds ^ c^P^ - oJ3Z^,)T eb7t

^e o Fc1^F8^^23P^`vti^w`. utd u;tct e^^^o^ ri J
z3$ 73 ziOY.JOZ.^ &,PMh uLt t6ci6&0,t c^ a toLgab

Z^Sf U

1*1 ZS^

dU 5B=F 6 Q 2 -P^3O Z dt ^Eto qjeJ zii

JPP3 ZJd^dJc^ d4 c)C tjz=F

ckP- ^3o oZ3 .tcgo^macbz

t2 Pmhz^. uct 4371 c^u^8n c^ ^i07 ^iJP^O Z$P'L3,

Z^6ZJ^it q4,A^JOZ3 now tu3JPM-t 9 c)==j Et'4

7i^^^d, Z3J^2°P3fJPc^03J^^J a3^^^tjJ c^'P73 ^af^0

lbocdD MCC& 0OZ39 tit";

WCdJ JoZ J^oi ZJ7T e3 C JFe^^ Pc^. C 6 23$ r3

^^eJ^ e3^de^ W^z3Ne^^tjs e^z^d e^^tie^
u =e;e C MtC3 U=J 2ZZ2Z P57Jc toc^ ozi

,$d"c^e3;6 act 7Pc03J7^ ^fJo 3d J^cad^v c^^$O 4

23$^73.fJ^e^.^^^ li^^^^N^d `^E,%c^.' 23•v^Je^c^OL^ v£'^e^ EJe9

J ZJOL3 $Pc rjObw'c^a ^d^iJ £ e L^?^,^id e9 ^^ ^

cMcrlb'^ es^^T3 10 23 c M' tZ6 (r̀^ C'6)rc c'^PL 23P J. dr^Pfi

7", ct6 J =tj d e3 5 23^ n^JF^^7jS^c^J^ c^P^23P J.

dZch rtP3^c3$JMhnd e38t =6eg 2 23 me E'c6rwc

e3^L^^c^73 c^PL^23P^J."

" dt6 ^^^ 3JCljJFc^c^Jq UPJ$,tZEZ08 ). t ^cad^ t6$O:J

3P ^^ 7ro z^$ Sri es^ P^=drz e^)dm

e3^d, ^^^ X71 `a e^P,Drta j . e^z3d ^^^ d^^
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E^MBs 5; 9)w,zd ^.i doigmid suaft) zdoa^d

rlt wa^ddrartd^

(z,;F^ J) ^aot ,tO rr-O3a Ora trn &)c
m:TJ= 7RcJT' ^J^£^^uL^t3 e3^vc^ cp c^`.u.I23 7^ S Jc^c^Ja

9OCJZ523ezb."

ZZ7c ^e3fJec^O^JZj 2 ^iJ`^^^ ^^^ c c^w`^av2 o J

oarj6e

dr.t^o^ J^i^ Z$Jc^ ^oz ozi^i Z TZ d23NLj .

Z5 t
^^S^^N rod Z^ zz &>o-aea;JJ&&. e^C3boMh

5J Ti ^ deg ^ n J z3.^z3r ^eez3 F^

91r'Se7 2^r^ $J, r^^3re^^J 5ZCd,F, drrno3J c^ e?

,ctz,3etr3Aoazj z3eti;re^J a^neri:5^^^= mz
oho= 5Uod.;FTj J dJrb c^JJ^L^ 07^ 7j^r^

2^l^^J^LpdJ.

ZSJ^2 :3.f^ec^OiJL3TJO^^J^^ c^ZoTJc^e^;

^^^$eo3J 6MZPt7' 0Z32; tEtr3
tj^ OC:L' ee3

z2b.

UOc a O=cg' te EtJJoDMd $`vO$JFcZ. ^3.r

rd=Jc^n

^JJ3.raew;^^Ja ^ziFa^ez;, e^^t3J ^^^o^ ^Jeo3.ro^^J^

z3e^e^o3J ^ ^o^J & c^Tv J^Lp^. ^J & e^^i^

2u Tj a ^ . ^^ eg os (gs.^)N Jee3 o3J^3

23 ^:^V^a riJZtJJ ^e^^^ per. M 2^r^N,

2^so3J ^F^ ark ^2^ e3^^^^ .
aeon z3^ ^ee^ t^2^o3J zar3i^^ 3^i^o3J^Ja

=VVsadizec^03Jiz u c3.t benc:ae,5)rN6 E4.DozJ

8etonot dr^$Nt u0 7l mjcL OAJ i^,^L

ZZc^c^ c^u c03Jc^ 2J^O Tv^L3. e3 JZ3 ^fJ3o^ g4.^o:

2J^.7Jc^7jc^Jd 7Je e^ e^ Jc^e^7jSi °usc3e

^^ri oQrira e^z3^. $. 2000 tom,Vo:Zzrz3 gs

c3,^tATicMa z3ec^eJO d eve 7w,!D 2j t rt o

^r^;t3 z3. e7ajJ
Z.7t^

C
..,^.^``

o3J
-7

:
d

z e&
. t

et 2 z
?

ri
p

e
?

rfl

^u^.O^^N°V W. , ^ V 2vo(..1.lUo(.,1.Jth' a WeJe/1 lt GJe^ W.3

zA=JJ3raew;̂Ja ^rz3z3. zvo 2^

^o2JO ,^ ^o^, z^ ^ rw^ Jt^o3J .^O XDo3^ jz3e ^i

e LLSJc3J^^ 033J^ c^a8£cJc^ ^J Ci

&er^J^r^r^3^JO3J^z3s ^ooDro3^

t,02J J ^^^o^^Ja ^.r s^ p^vJ. d ^er^ri Zv J r3

=N^ 71

TjJc^r^e3'77^J^^vJ. ^r.Tj^JOLj c^^J^L^^$

$Oc L^ a e^ :2TJ23^i O^ ^$Nr23e$^J. e^Lj^c^^i

e^c^^JJO ^Orj470^ wed ^a^u23nc^Ja3^'IJ^z$2 23.$

g4 ZJJ `^$rj^rJ r^z3re^Tj dre^^^J 23e^ 2&e^

^ONJ^ c^ 7F ^J l 2j$ c^^JF ^u^c3J^ J T1

^cj ^J^J ^ J. &cT^ c^^^dTj Ja etL2 ^^w Lj^OZ^ LjJ



emn-zd Eixt zJojg id R-quadeJ zdoaaig

fJt J^La^J. Ua^7j J P3P^^, ^Q^J, a& ^IJc"^)^e7LjJ^L^ .

e^eRz3 ^ r3o^J^Jas^fJ^c ZJS^^,J^ ^J. e^ jr 4
.r^o^arae^>f z3e^ z3r^ c^JfJ7 $^, 23JO^ll -

6 o^i^3rj^ r3 vex J3; ifJs^ ^

(^r^ee? vim) 2J ^J^ ^. 2^^2^e^rvP^o^J 5cb 250

ZJ73o3J , SST t4 120 ^J^zur,^^J7i ^Jd @UDr3 2^6

at.;137^1 cM.^ P,)V4cZ.37c C^33L^3 tt 2.:7n eN

,9i 1-1V0 2^.rD 2^J02J C^3TJF„t,c3 ere 0DLS'c

3urJPJr ^o^iJ en d zr^^^i ^ozJJr3. J ^^^¢ z JJ,

zrre, Tld7it, ^e;^3^^r37i ^Jq zJ ^J^r psi ^ =D 7iD

e^^id e^ziJ^;^zq tt A03J7ie2J 73 8^^cvJP^
e^ j71 4 o=ct =LtSL aCSJ ezo&)JZ^J 2TJ6Y.^e^.fJec• OZJ

riori ^r3o^JJ3i p^J tip ^ez^ ^.^

o3Je'^ $P j 1o^3 ^ 8 3 ^J.

Ga . 1Me tz^tmtd 5̂zt Q uNeeozb z^tt

eidfJW3,is vE^= ^Lc^z$^ $oP73 c^a^8^,^c3

ZJoDbD = J tO ZJ netj 3 a) e30u^ctdP d.f;)e71

c3afJO

,1

s
. cV

^u uou5c

t d 1 C.

e71
0

od zSe8oA) rJOt cJd utd

Z.M11 d7Tci11 M Z) °^FttOgjW ^3& Q-^MJNB RbZ ZgDjtd

tuaf c^ a =Jc q E^ het z5e$i p2J. e Pilo-J^t4,

=8im Nts Zvod m7tz^` utz^^8i= utcs^Soc:b
e38c^c^Ja efocJ ater1SPCdJ9 nce T 9

DZotj a^2378N23P$^ 'a c^c^a e^J^J Z5 t Je8v

%tadd
Q

^mo=uo:bd &oz3,7tP.JZJ7SJF 585 102
y M

n

me04) c ^c ^eZ Z

TjJXO7c U m)t .taeu Z) Zc Z c Ld EsJo6docbz. 7trzom6o:J W) todajJ aDPe3 7uomJPJ wZo2J mod. etc
&OZ3 No 4 )t ud; d aazur?rv^o oils ^J. e36 19150 zv^ e 27b Z.voz 2voz^Je^2 .rz;araF VQZ3 2; dJt^ . uot)

e^e7c^ Z t3 cZ. JMc CZZ,- 2 71Z Out h0W2.'' cZ, JD iti o 3JPJ M71O d tE^J.),^DtC7 ZSJMe eJO2J 29LbZJcctz e^t^P3^n^^TJn^i

;fd JZ ot 717c opoctzOT 7 omei e^ Q^i aa2v§ ^i^^ =do av&M (t1mo:JF dP Z d£eJ 3PL F ZJMO7c Zv) 2 Jed. c3P^8

z e^ J (eer1 ftraozarveJ d v pZ6,a ) ce; Jcm â.TJ^eSJ^J^uJ.etc uo ea) e^ JOt^i^3.

• csozJJ73 ^c^JdcjO$J D ;^e3aJ &Osi^ ma
U= c)Zzb ; Nd= SooW mzto^^eiutz3Ptot^J
eu^t 3., a

- d;^ :Z: (Vu'

• ^= ZS)W,%t iP73 2Je7b'6e4 O b e3c^aP$ 3P^t^Pe

^c 73 c^Paa) zJ7^.

- c^J^v^ e3w^

• aJc^cTedL^^IJ a^a^8NZ3P3J09J^u0^^ c^Pcj e9L^c^Ja
tN25Jdd2b DJ0dCOF.

- m6on36

• 29^,^e3 a^,J v^c3CJ c^^^i0.^J aJ02^f^ aJc^c^t^a

-z7e?T^mo
• mz^ Q:^^4*nb dzjc ' ,a=ozt cCg ^Z
d;fzsEt, ^; ddduteotzuoziJ rbzz zJ =rszJ6eW

- 7beaZQM'F

• O^J 23f^P^$c3̂ c PU 2^e T^ R^Z^v, a t^c^eJJ
2,T^Ti ce u%.

- T3ee^ tt;t

• ^)ezj 6ezd Da zMtesPtoi d e9auc^t' c^c^J^ 2 cue ^

a3.raezv^7i^^Jd̂es^.

- ja weJF'

^ie^Jv^.fJPeJc30^Jc^Jd ^c O i^ fJSVe^ ^e e^^^J4
c^. JJc^dt.8^.^^23P4fJ.

Qgvwr

• Zv7j ûJ aJ02JJL^J z OZ^J a^JN$ e'J0.^TJ£^
a^3d^s^s^,a^. 2O^Jaath3c^Jd ^Z ^Jv^e^^.

- NOZ wj." e^f

• u^e^ eJe^Jdcj^J $G1a^.,Lj, c3^a^J^Oia^,UM.

-r^POr^e

• a°. c^J^7i^J ^iF^ie7 5vt^e^^J^z3 ^ao^iJ
z e Md Tttt7t R,aeL 6ACR U(OO 5e eNO^3c^Tt; ZZ .

• ^ozJO^i7i^J eru^J^^^ , 23Po^d,

NOaz. ecji3 0sCM.

- " Vne .ae l̂l
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