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TäT§bÅÌĝŠ~z›»çnHÔZyƒ»ëŠwÐ]¦/Zg�Zzgg[fzZrwÐZyÅŠzâV
˜VÅuyzðz»x!ÆaŠ„$+¬�ÔZv¬à¬sz>ð»çn�ÛâñÔ'×h+ZLçz2

&CÒ}4è
E

GE|Z]
ÐŠgpZ„™D��z{øgZw~ÌCÙÒpÐ¬zy�Ûâ™;BJNZzgŠ+ÅZ�á®)ÆZk"
Ãic*Š{Ðic*Š{¢oZzg0*GZg¯ä~ÈÐ»xBÔ'Zv¬à„CÙq6,‡ŠgìZzgz„ŠzZxÛzZÑìX

?„…]l
‰%ûZK̈yŠzu}Æ_.!*]ÔŠzu}Å„ÔŠzu}Å!*]Ãù¤/ŠZ}ìZzgùgZñ‡ì™Æ

H¢~ê‹ŠêìÔZk»Z0+Zi{Zk§bÆšû{PqgzfszZu]Ðl!Îc*YYìX
âx)ÝlZsxÆgZcÅ»ggzZðƒg„¶Ô1øg}o~HZ[Â‚g~„Š*~b»öìÔ

3

ÝlZsxÆŠz‚wå
·&Š³m,~0+z~

]]]]����]]]]…………mmmmääää



4& xsZlÝ002âY 8 �Ûzg~ 4

…4ÓŠ̃dÔZkz‰ÜÅŠí~Š*~Z¤/M\‡âyZzgZßwzŸÆÆ_.ºg�ÐÂúƒD
YNÐÔM\ÅÃb„7AÏZzgŠ*}Å}VYñÏÔgZ¶ZkŸ~Ã�áVå�Ãð9MŠòï
YñTÆÂ‰Ðt»x¢Zi¢ZzgM‚ãÐƒYñÔ‰ô°Šz2VÐgZ‚ÌHÔŠ‹~Zq-¸ŒÛZzg

¥âCâxóÆâ´ZzgZi+ñÐ¯y6,WƒðZzgZyÐÝlZsxÆŸ~!*]ÅˆÔZrVä!*]
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¢zg]ìÔZkÐ¹ic*Š{d:q]qÝ™äÅ
¢zg]ìZkÐ¹ic*Š{—6,zZi-VÅ¢zg]ìÔZk
Ð¹ic*Š{»zØVŠši-VZzgŠârÎi-VÅ¢zg]ìÔ
�øg}ZssäXÔZk~Ãð7�øg}0+z>
Z!YÅIZzwÆ!{3¨4è

EE
GEZzgZĪäZkiâäÅYVÃ

¹¼Šc*ÔZrVäZkiâäÅ±Ã(,~uJ-t™ä
ÅÃÒÅ�)bZkÇ~ZÌgnp¸Zy)b6,
ZrVä�q,7Åz{ZkiâäÆÒpÐ¹¤!g
ZzgŠ@‰ÔpZ¤/M`ZyqzVÃŠCÙZc*Yñc*!*ÇZyÅ

ÜÅYñÂZk~ÃðdZ+Ñw7ƒÇÔZzgßÍVÃ(,~
)0*YuZri0+Ï97( â-ÏƒÏX
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�,œ~ZXŠZ]Æ£¨~¼Á7¶Zkœ~
äi',Š„ñ].aZGX~Zi+~Í»**xuz„ìÔ
Zq-œÆnÍ0091Y~Zk™ÒZgn6,g�zZá¿Ã
ÎvHZkÆzë~Zð™ZÅÔ9giÔÛR,iZzg−¯4,
MMh?̧c*ZÚ,MÔEÄ0*zgÔ8545ë EGEHZb8-Ô‘ð³)
c*ŠvŠgc*:V»z{ÎaÎaYå?š‚bÆ_·
ÐZK̈y»¡]6,Nzw¬Ðic*Š{(,|ŠHì1EÄ
0*zgZzgZkÆZEwÐZK̈yäpŠÃ0*âw™¥Ì™Zzg
¸W,gZ3Ìˆl™1ìX

Zå,œ~~‚"Zzg(ßY~ZzgÌF,¹ƒÏ
Zzg55ªZyÁZXŠZ]øg}‚tMNÏZyÐi0+Ï

~�áh+ZŸ†ƒZzgøg}g�OÆZ0+ZiZzgÌ$+wYN
�áh+Fgc*VÁƒYNc*QZyÆ66´`Šgc*Ä
ƒYNÔw»Z0+Zi{âèÃŠÚÐÎc*YYìÔ|]
ZK̈yÃgrá̂zZá7ZkÅ¡]~[Zzg5qzVÅ
ˆlzŠ<ÅˆìIZkÆ�ë5ZXŠZ]»f™™,fgZ
ŠBZK̈yä�,œ~~HÃl™VXX~

‰‚bŠZâVäg^aeð$+wŠc*c*Q‰5gZƒVÅ
ˆl»Ñ8-ŠIZ´yH1z{!*Ç�ÛZe¸ÔZkqÃMí

Two things are 6íäHp[ZyZÖp~ÒyHì
infinite: the universe and the human stupidity, and I am

not sure about the universe. 

ÞnçÒ×nò†æÞ9†V

3891Y~Z7Zâ%»gw‚Ìäg‚!‚b~ZL
*y~ZkÃt»ZÖgH�Z¤/EÄZoøiyƒñÂ
øg~cY~e†Æ!*ŠwZã«ƒVÐ�z{ÓxÆ
Óx™Òi}Ã=ÍBÐÔÎg`ÅgzÝi}J-)Èƒ
Y5ÔñÌ~Jp~ƒÏÔZ#eZÑÎgŠ*Ð**aƒñ
Â̧Zkz‰ÜÌZ(ƒZåÔ0991Y~»gw‚ÌäŠz!*g{
*y–ZzgZKt»Z‹ZsH�ZkÅ¹g~~Šgz
wZg]ÆZ0+Zi}ß¸Z¤/Š*~EÄzÚzZgƒðÂŠgz
wZg]Ñàzi}~63e¤/~Ãgy;V$Zz‰¤/Y¨X
ÒçÖ;Ênç/áV

(~Šz U.of Utah 9891Y~Z%MÅ-Eg;Ms-N*)
‚bŠZâVäZ´yH�Š*ÅZ3,YÅ6,ZË»iZrVä
ˆl™1ì;YèZrVä§8gR,~ÆZ0+gÎg`ÅZ3,YÃ
Zq-±k[~aZ™1ìZrVäŠúòH�§8gR,~
ÆZ0+gZLö6,ZrVäEÄAjyaZ™1ìÔ'×}Å
!*]tì�ZkZoc~4ÃÃðZzg‚bŠZy»8:™e
°Z"t�ÛZeåX
…æŒÒ12n†ÞçenØ…p]mÓ9†Ò^u^�$äV

62BZ6,s6891YÃgzk~oââg~ZI»gzb�Û‚

81 & xsZlÝ002âY 8 �Ûzg~ 18

·i™c*zgu)¼”Z(
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qŠXz̧q5+k,ƒZT~‹zlZzg**Ç‚ÏÆqŠU*]Ð
ÎkHic*Š{g}e~Zcc~’ˆZkqŠXÐ0034ÔZ�ÛZŠ
ẐV0‰Zzg,DÙZgÆŒÛd$åÆnmzgƒ‰
g}Zi+cÆ$+ZW,Z]Š*ÆZ”V~CkG‰X
Ò†åÿÚ†mîÒoiËjnSV

Mars m9991Y~™{%õÅ§sZ%M»5ƒZ
ZK2w°Šc*QZkÆŒÛd$V™n{ƒŠH Climate Orbiter 

Zk6,521�eZ°Ñ†Mð¶ÔQŠc9991Y~Zq-Zzg6,z[
7°CgÌ}ic~¤/™n{ƒŠHZkÆ‚Bgi+-Á
"5½ï HGHÌ‡ì:ƒeÔ‚bŠZâV»Iì�ZkÅC8-¿

~Wzßw™n6,ZËaZZknƒð�ÛR,Ãe~Zq-
Ñíè!k5ëEY¶X
nßo‰n×nàÒ1ÞÏ’^Þ^lV

zD~ZAÒS-»ZEw"Šg$™äÐZkÆ
v**]»Z0+Zi{Z[ƒg;ì8291Y~Z#ð_5Ó4è GGEZq-
”+eZËäZXŠÅÂeZËzV»ìwå�Š*~Z[�áh+
„ÃðZ(Ùc*g{YñTÃtŠzZåÆn–**1Š:
™$ËƒÔpVœ~ÆÑzq~ZK̈yÅ/74‚w¶Z[
Zå,œ~ÆÑzq~Zz‰/67‚wìÔZkÅzzt

ì�ZK̈yäK!ÔéÜñf~Z%Zn6,‡10*1ì
eZËzVä$+¬Ð©àÐ©àZ%ZnÆnÌZA
ÒS-¹ic*Š{ZEwG)‰i»x(2ZrVä%ÉVÃ
t:ec*�z{ŠzZð»åÃgkZEw™,Ôzg:Zk»ZW,:ƒÇ
Oç%!�4fgZMgZxCk™äÎZkä¯gZŠzZð¢8È
™Š~ZeZ�xtƒZ�z{Ùc*�hu:ƒZåÔZkä

ƒ**Ñzq™Šc*ÔOçZ[ZAÒS-ÅFZlx!*iZg mutate 

~Šø7[�1z{¸W,7ÔZ[‰ßgÂV~B$ŠtÆ

Üs‰ZŠzc*YÂ!*Ç„»x7™'Z#J-�Zy~
$F,+ZAÒS-:�áïÅYñX
2nˆm6qçVñß‚åen‹‰^ÙÚn6†]Þoaçq^ñn6+oV

Zkz‰ÜCÙZVg{â{ˆÛR,ÅZêŠztƒYCìÔZkÅ
‚,̂~gLÐgLƒ Integrated circuits zztì�

DYgì�MÒ{ä‚w~¸6,‘ÛR,Æg#»
zƒY¨ZzgZm6,zù0*zgŠkDÙZgkH(,| 1/10000 ‚,̂

Y5ÔÛR,Æ‚B‚B74545ë EGEGHZb8-~¹ic*Š{F,¹ƒ
ÏÔ�q,MÒ{ä‚ßV~6,ZãƒY5ZyÅz„
Šg`fsì:

1Dz~ÏMgÔe~z~e~ÔÏe~Zzgî_»ƒYN
128 N*U$Å:góe~zZðw� MP3 ÐÔZyÅ(Z*8ê~

ÐŠkDÙZgkHic*Š{ZÎgÂZ:g™ÃÏÔZkÆ‚B MB

‚Bñz~"{Zzg6,z$iÌ»ƒYNÐX
2DZK̈y‡âã»½Z]6,Š\7™,ÐZkÅ

voice recognition ZzgMzZiÅTy IRIS (MçÆ
áBÐX system 

3DñuÆMgQZiÅOñÛR,iÐÍ¸‚,̂H
ƒZñiuñ×Li~ZEwHYñÇX

4D',Ze»«|VZk!*]»ØÎBÏ�ÃyÐ
6,z¤/ZxM\ÆðI�Ô2g_^NzwÃM\äX!*g
ZEwHZkÐØÎBÐÔOçæg|Z%M~»
ƒY5X

5DZ**Ñv8zn,yZzggi+-iZzg]��Z**Ñv§&
Ð»x™C�z{»ƒYNÏX
6DM\ñzm,g•M™äÆn:g~7YNÐ:

M\ÃÛR,‚ÅzJZ:gÐyh+**ƒÇtƒ',ZeŠ±5½n.ç
EIEE

91 & xsZlÝ002âY 8 �Ûzg~ 19



);ðêZÚ,M(6,Šø7[ƒVÐX
7DZ,ßvM\Ã¹ÁÃMNÐXÆ;B~−
¯yƒÇZ,−¯yg†zZCÆZ0+gƒVÐc*z{»y6,gÇ
YÃÐX

¹¬xƒYNÐÔtÌ GPS 8D‰.Þ7i$h4k5ë GIEEYÄ
g†zZCÆZ0+g·ƒVÐTÐË»yc*Šíˆl™**

¹M‚yƒY¨X
9D”Bé»ƒY5ßvZLyzV~Ö™7n

Z]4-.ï
HGF¯ÃÐX
01DIV~Áe.Þ�»x™D�ZyÅ(ÛR,Z´Â
zZáZI»xH™,ÐX

11D6.3ð XGRFg~Æn�ŠzZ¾GƒñpyÐ¯ð
YCìz{w~ŸÆZ0+gQCîg6,âe~ÃàûÐ
¯ðYnÏX

21DR6Šzg™äÆn�´`Zkz‰Üñ�Š�Zy
ZXŠ™BÐÔT~ scalp tissue Å(ek,âß¡Z(

!*wpŠlŠQvMNÐÔ!*ßVÆg8-™äÆÃgñá
Ì»ƒYNÐ;YèåÁZ8Ð/ Nice & Easy ‰

Šz!*g{aZƒ**Ñzq elanin pigment g¦{ßÍVÅÅ7,-V~
ƒY¨ÔXÐ!*wC:ƒVÐX
31DZ%M~CÙ‚wbÑÄ;g^!*ð0*kM6,cƒD�Ô
MÒ{»gec*ß¡pyÅg•¯]”{ßÍVÆñVÐ
gÍVÃïw™i0+{ßÍV~ÎŠc*™,ÐX
41Dfc*ûÆ%ÉVÃZbÎ**¢zg~:ƒÇÔeZË

ÆZ0+g¡qûZ!5ÕäF.$™Šc*™,ÐÔ‘ð³ pancreas

)¬xƒY5ÔZq-„nÆÃMEZáaaZ™**eƒ
Y¨X

51DMgÌR,Z÷ö.$ÅOñeZË%!ÆZLÉ
Ð6MgÌaZ™1™,ÐX
61DãÆ´`ÆnÝêZ8¢zg~:ƒÏZkÆ(
åêZ8Ð´`HY¨X
71DM·»g,ZÚ9²-.ï GEtzZáZ”Ð¹�Zk
Å(Z¼uñR,zZà»g,0YNÏÔ�š~Ðá
ÏÔû¯g*Ågc*„~Zkz‰ÜZ+»g,ßv`gì
�XÅš~ÃCÙZÏéˆ’Zø6,g+Cé GFg`™1Y@*
ìÔðzwÆ%½zZà»g,øg}âjwÆnZh
�X

biopolymers 81Dö8Æ¶',àVÅOñZ[',@
Ð¯c*Y@*  Æ¢aLÐ¶ƒVÐ��»gy6ga

ìX
91D**ÓCßvŠÚ'ÐZyÅM\V~Z(Kz~ÎŠc*
Y¨�MçÆ‚,̂»ƒÇ�"zVÆfg=¥â]ŠârÃ

v™uÔZkÃLÃW]~·HY¨X
02Db‚w¬Zq-Y0*ãvä¯ðzZÑ"{”gs™Zc*å
T~Zq-~!*V$™g~¶Ôt"{Zq-ÎÐic*Š{£zk,

J1- gkge™n&¢Ag‚råZkg†zZae}O"{Ã
»**xŠc*ŠHåÔZ[e~O"{ZkŠg¬xƒŠHì� WQV 

CÙ¿ZVñQ@*ìZzg£zk,Ìic*Š{Ðic*Š{Z2ZgÅY$Ë
�X
æå2nˆm6qçVñß‚åen‹‰^Öç7Ún6Þ`n6e‚Ön6+oV

kâV»§iyÔRÔÂÁÔSÔ3äÆ',@Ô
&4h4-?ç
FGGEEÜAÔƒZð˜iÔegZÇ8-ÔR,ŠÁ74jè EGIEÔØiÔè<ØÔ
ä!*w»öÔiTiÔ¾"$Ô�á’ÔÄ=Ô%ŠzVÆ
Î^ÔŸŠX
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e^ñnçÒ†]‹V

‚0ZyZkz‰Ü¾kÔMßÔQR,ÅZ+9¯ä~
ẑs�X6,ZñÈV‰uŠ~¤/ò»ÃðZW,7ƒÇ

ZkK~hÅZq-5nZXŠƒ̂ì1ZkÆÜs-gz\
genetically ~¹',ZgŠ¿ƒZìÔ-gz\Æ!*°}

Æ¹Üs�;YèZyÆZEwÐ� altered food 

Fgc*VaZƒVÏZy»ËÃÃðD7X
Z[‚0ZyZ+w8-Ë¯gì�T»**x6,èZ

ƒÇZk»ÃgñÑN*\hf$ìtØ¤/ÔÄ4Zzg Perpetua

áLg',Æ74545ë EGEGHÃeÐ»gÅYg„ìX
TÅZq-5nƒÏT Katch a Karp MZ}»g\

ÆZ0+gÐucÑV${g`ƒÏÜ7:»gÆZz6,ÐƒC
ìÔOç0*ãÆZ0+g001BÅÆÃ,ÐtÃMY5ÔZ+
MVÜs»g\ZzgL-ÅZlxÅƒ"X
2ç�åÞòo]mr^�]l(ÞòoÎŠÜÒ1Ò^áÒnÓ8ÖnßˆV

z{ŠyŠzg7Z#Zå,œ~~ßvZ,Á5½ïGH�
ZEw™**Ñzq™Š,ÐÔ�ZK̈yÅMçÆZ0+g·G
YÃÐÔZ,Á]�Z%MÅZq-ÃâÎçväZXŠ
G�1ZyÃâgL~Mä~ZÌ'×h+z‰ÜŠg»gƒÇÔZy
»ZzAÑŠzgÅyZ[ÃÃÇ™**ƒÇÔZk§&´`~

Á5½ïGH�¡ÆÛzã6,Š{ÆZz6,c*MçÆŠzu}OW,{
”VÆZz6,·™Šc*Y¨X

vÆ¯ñƒñ Kera Vision âgL~Zkz‰Ü
Æ',Z&+4ÐŠø7[�ZyÃ¡Æ6,Š} INTACS �i

ƒYCìT  ÆZz6,g3Y@*ìÂZyÆziyÐ¡*
ÐŠzgÅyZ[ÃÆ´`~æŠQìX

äZ,×� OPTHECS Z%MÅZq-Zzgv

ZXŠG�XÐŠzâVZ%ZnªŒÛd$ŠÚZzgŠzgŠÚ»
−j´`HYnÇÔZkßg]~eZËMçÅ‚[+~
Zq-B¢aÆ‚,̂»F,Zl™@*ìZzgZkÆZ0+gÁ5½ïGH�Ã

MçÅ¡ÅGÆZz6,gÄŠêìÔZknÆ�Z%M IRIS 

~Í2002YÐA¬xŠø7[�X
iã†pJp!:n×oæm0áV

M·Z%M~;ðehV8zn,y»p[leì1
z{ŠyŠzg7Z#8zn,yÅZh+Å(ë#{ÆZ0+gc
~ê~e~Jß¤/Z’Z!-?çGEEŠ¬™,ÐÔ1VÆà{MÃt

Å�giâ:zc*2~6,zW&454è EG
EHE MIT ZXk^Z*MðK

Z,Š!*]~̂zs�ÔT»Ñê~e~Ô;ß Benton 

¤/Z’zi+-ZÆ~aZ™**ì��;àze~“WzZàIV
~ZzgY0*yÅ‰g^a§8R,m,~ZEwƒg„ìÔc*Š
gì�;ß¤/Z’Z!-?çGEEZkz‰Ü‰˜´Å™6VZzg™i+^
»gei6,ZEwGYD�Ô‚]‚w¬gZ¶Z1zsä
;àze)ÑkZÄ(Å§ÆŠzgZyZq-eZÃ!2.çEH~™Š@
T~;ß¤/Z’Z!-?çGEEZEwG‰Z̧,4å�™~
Z½ZK̈yÅM\VÆÐ‚tƒg;ìTÐ¢5½ï

E
GHZzg

6~�Ût™**¹ÂƒY@*ìZkÃÒy™****eì
fZCŠ/Ð„Zk»9Z0+Zi{ƒYìX

Z%MZzg”Z~”VÃŸŠÔ²c*ãZzge6,z¤/ZñVÐ
Îc*V-CHIP ôpgppcZ[8zn,y~Zq-z~Ôg#

Yg;ìTÆZEwÐZ¤/6,z¤/ZxÅg|;ðƒÂh+
({ƒYCìÔtg#zBg)”Z(Å‚W�Ûm,g-Eg;

äZXŠHìX T. Collins Æ6,zW
‰Û^…H‰ßnÓ†‡V

Z%M~UzZá�D¯äzZà|VZ,]45¾æ EGi¯
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g„�XÆZEwÐ!*g!*wÜŠVÆîh-VÃ
ÆŠÃZgR,içgHÔ Nike-Air a›ÁÎ™,ÐÔ**&ZJ

MguyÔZ%M~Z,�D¯ñYgì�XÐZRV
6,aÁ̂Mc*™¯;É‚bŠZVâMzg#(ßYÃÌZ,
].h+�ÂV~ZEw™,ÐTÆ_.ØiÜzZáÃ
îh~ÆŠzhäÅgëgZzgAÃ,ZkäðHz{Zq-
**&vÅ¯ðƒð{~~e_5Ñõ FƒnÇÔZq-Zzgv

teðOñ{~ÆZÚ,MÆfg=Z, Reebok's gâu
îh~ÆÃaÆ6,‘ÛR,6,e_5Ñõ F™}ÏX
]ÖnÓ9†ÕÒ^…Òn×ò1en9†pV

6�Zk*y~¬f™HŠH�û¯g*Ågc*„
~ßvZ+»g,Z[`gì�XÃZ¼u»g¹Y@*ì
t»g,OñðzwÆš~Ð0*zgqÝ™C�Z+š~
ZÏéJ-YäÆn»°ƒCìZkÆˆ»gÃ;ðz}
6,{m’Zø6,g~eg`™1Y@*ìX

ä¡g^liZzgMI 3M Z%MÅZq-~vê~Z*
ñIZbzVäZ+š~»gÅìTÆû»°Šk,J-»x
™DZzgtziy~»°ÑìÔZ+š~Ð»gZq-Î/k

Lithium éJ-Zq-eg`~™̂$ËìÔZk5š~»**x
ìZzgZkÅZXŠ~88B�Z%keZ° Polymer Battery 

yaMc*ìX
tš~w~“WzZà0V~ZEwƒÏX~

²)45½ï FGHÑ"3ïJGHzf$š~Å¢zg]ƒÏ‰zpÔ
Z¼Z7-ÔZk,zðz){1Zk»ƒÐic*Š{ZEw
Z¼u»g~ƒÇTÐcðMßŠÏ~¹¶ƒÏÔ2
ZkÐØgÌÁƒÇZÌJ-�šc*VZXŠƒð�z{‚,̂~»
°(,~�ZzgZyÆnZ”ÆZ0+g(¯**ÌÂZ%ìÔ

ZkÃâkâgL™äÆnš~»gN*ƒ**¹¢zg~ìÔ
ƒÐÑŠJ]ìÔê~ Lithium c*Šgì�™Òi}6,É454-ê GGGJ

Z*v~ZbiZ+š~¯ä~Ôb‚wÐg^a»
»x™gì�ÔQZkÆˆgze:ƒÏT~¼Zzg
²4ÑÇÔT§bM·»gzV~ZJáZzgZAÑu
',q-Ä»gzV~Îä~»°z‰ÜÎÔZÏ§bCÙ»g~
Z+š~Îä~�áh+Šk‚wYNÐX
]Ö9†]‰^ÞÔÊ†pÒçñnßŠoÒ×nß†‡V

0791YÅŠ;ð~Á»ge˜iÅ‚7-1xÐyÅ
9YV~I^ãYc*™C¶ÔZkÐ‚bŠZâVÃt
Màc*5�‚ƒ&+z-ÐqzVÃ™sÌHYYìÔOç
ZbzVäZ+�¯BXÐ˜izVÆ0*gFÔ
i-gZ]ÉŠZÕVÃÌZßZ‚7-�Û~Ã³Ð™sHYY

ìÔZßZ‚7-‚ƒ&+Å�Û~Ã"54gö
JGEZkŠgZzœƒCì�ZK̈y

Æ»yZkÃÍ7MhX
Zk].h+‚b)ZßZ‚7-®Ó45ëGE

Y
(ÃZ[‚0ZVy~

À}™s™äÔ',@™s™ä~ZEw™,ÐÔX
ÐzZÚáÔele~R,úZzg0*ãÅ¢zg]y~Áƒ
Y5Ôßv0*ãÆ%À}Zzg',@ŠðBÐÔkd$ßv
‚7-elzZÑZEw™,ÐÔT~™0Å¢zg]7
ƒÏÔZkK~ƒÐic*Š{g^aZ%MÆà7†e*

~zZ¯g±jèE-Eg;~ƒg„ìÔ‚7-zZñ Postdam 

',cÐ',àV6,ÐnÏZzḡeÃZ@*gZYnÇÔ-VyzV
~zZR,:elzZÑZEwƒ**ÑzqƒYNÐX

ÆZbiZk Fraunhofer Gesellshaft Zq-̀ðv
z‰ÜZßZ‚7-(ßYÃegZð®Ó45ëGE

Y0V~ZEw™ä
6,7g}izgzØgZzgÚ~Ð̂zs»g�ÔX~0*ãÅ
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ðh~¹¢zg]ƒÏ;Yè0*ãÅzzÐ‚ƒ&+z-»Z$45½ï FGH

Zq-DÙZgkHic*Š{ƒY@*ìÔŒÛ+ªkì�Z¤/ZßZ‚7-®Ó45ëGE
Y

»9ZEwÜsZ%M‰zWoÆCÙy~Ñzqƒ
YñÂZkÐÜs0*ãZzgZ3,YÆÁZEwÐŠk�eZ°

 ÅYƒÏÔ¯guÍ-Eg;ÆZq-g^lZ£1_545é EGE

»Iì�å0*ãÆ%Ìð~ZÌŠk Ahmed Busnaina

ä‚w»²4Šg»gƒÇX
:oæå2nßØV

Z%M~Zq-väz~ÏMgÅ§bÅZq-áZXŠÅ
ìÔT»**xKz{MmìÔt8zn,yÆZz6,g3Y¨ZzgQ
ZkÃ6,z¤/Zx™äÆẐk8zn,y6,#̄7MNÐÔ
ZkáÆZ0+gÛR,Å§bÅ;gee‹ƒÏÔT~‚J

]J-Æ8zn,y6,z¤/Zx_GYÃÐÔZ¤/M\
ẑsÅzzÐKz~6,MEZá6,z¤/Z'×Ã7ŠNMhZzg
ˆ~�Û›Y6,ŠBÐÔÂtá.e$»gMæƒÏÔZk
Å7Zkz‰ÜegÎZ%keZ°ìZzgZyì�ZŒ0*õ
‚ßV~Z%MÆCÙy~táƒÏX
]ÖnÓ9†]ÞÔ]ÞÔV

1V~à{MÃtïakZXk^Ms(ßY)Z*
äZk!*]»ZÖgìwHì Jacobson MðK(Æ6,zW

Ð�áùG E-Ink �w~Z¶gZ]Zzgg‚bZ~Z7-
YNÐÔXÃZ¼Z7-ÎaÆMyMs™äÐg~6,.$
c*Zq-™Ã™sHYnÇÔ6,zW	ÍZ~Z7-vÆ

J.C. Penny â´�ÔZkvä�giâ:e6g¹:g
cZ¼Z7-77�áùG�ÔX~Z~Z7-»§i»g

ZEw~Ñc*ŠHìX
6,zW	Í»Iì�w~Z¼Z7-…ZzgEi

ÄZÏ§b�áùƒVÐX~ÛR,Ôâ
iZzg;geegZÇ6,
ZÎgÂ:g™n¢zg]7ƒÏÔZ~,-~ZkÅZ3í
6,ÅƒVÐÔÅŠ!*NÂÂ[ÔzZgZh5�áùƒ™‚t
MY5ÔZk6,{mnÅÃãƒÏ�âMzj<-54ið GFwÐ
ƒÏX~eZgu=-4zZ"3ïJGH0*gçZzgZ¼ZyƒV
ÐÔZ#tZ¼peg`Šc*Y¨ÂeZgu=-4gzÝY
6,À~ÃMäÑÇÔeg`Šc*Y¨ÂÃãŠz!*g{

C™~psƒY5Zzgt{à™Z~£ƒÇÔ6,zW	
ÍäZkZy»ZÖgHì�Z~Z7-»6,zIN*U$Šzc*&‚w
~»gƒYñÇX
]mÓ‹…cæm0áV

-Eg;Ms‚Mêyû¯g*ÔÑkZôÆ6,zWgZ
ZzgZkÆ¤/'f$:e.$-Eg;ÅZq- Scholtz ',Ø̂®i

§8gR,~~Zog}zn,y6,Š!*]™gì�ÔtZq-@*gõ
‚i»xìTÅZÌÐÁßvzZB�X

Pulse Zk].h+(ßY»**xgi+Zg(ßYc*&ÒøF(ßY
ÌìT6,6791YÐg^a»»xƒg;ì Technology

ZkÆñ].8~¯°HäZk»¼7891~qÝHå
Zk(ßY»(,ZÃZ+{tì�7:ÆYÆßvZ[
ŠgzZi}ÆZk0*gŠzu~§syÆZ0+gqzVÃ!*M‚ãŠN

ÃÐ@*�̀ßÍVÃM‚ãÐ¤/ëgHYnÔc*Q3„
i}ÆZ0+gŠNÃÐ˜VCâíŠ+ðˆƒZkÆ´z{
i²!Åßg]~qgÂVÆmÆZ0+gßzVÔZAVZzg

èzVÆniÂßvˆlGYÃÐZzgßÍVÅY3
XðYÃÏX

Zk»**xgi+Zgzn,yÌì;Yègi+ZgÆfg=Š-ZgÆ
Z0+gÐZk0*gŠzu~§sñ�ŠqzVc*ZK̈âVÃŠ¬YnÇ
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ZÌÂqzVÃ!*g¤/ZsÅßg]~Š¬Y@*ì1w~
qzVÃZßÅßg]~ÛR,h+6,ÌŠ¬YnÇX
]‰Û^…HaçÝ]æ……æe^HV

äZq-Z(gz!*^ZXŠ SONY �giâ:Y0*ãvÎã
Artificial ìªZk»7gZ**xì AIBO HìT»**x

tgz!*^?g^ƒxÆMàc*Å Intelligence and Robot 

Y+$ªŠxìÔZ?g^ƒx~MIÂÅxZãƒÏªCÙ
qZK̈ãæZìÆ%pŠlŠuZ�x0*5‰¤/zu~Mgeg
™**Ôn~.VÅ¶K0+„™**ÔgZ]Ãy~ðÅÑ"3ïJGHMy
™**‚�BPÆz‰ÜÈÃ§™ZäÌZkÃgz!*^á™

gz!*^ÆZ0+gZâÛR,™g~ñ�ŠƒÏ�tZq- IBO Y¨Ô
4~ZVg{ÅÆÃ,J-YYìÔÎ6vÆZbi
äZkÃZk§b6,z¤/ZxHì�tyÆZ0+gSÉÆ´z{
ÑZg'Ì™@*ìÔ°ZÒwZÚ,MÆfg=�Ûz|#Æn

$2500 0*õDÙZgÅ®ZŠgz!*^¯ñ‰�ZzgZyÅ7
Z%keZ°ìÔy~CÙz{¿�ÛR,»ZEwY}ìz{Zk
6,z¤/ZxÃ™YìÔwŒÛd$~Z,gz!*^0YNÐ�
MzZiT+ÅZqgnpƒVÐX
æ]ÖÔÚnàqnŠ^†‰ßØÒÛ¶nç:†V

ZÚD),÷á)Mð!Z*(vZ(6,‘ÛR,»g™g„
ì�zZ´}Æ‚,̂»ƒÇZzg�ZK̈yÅÛ~Îc*Yn
Çªtziy~¹−ƒÇZzgZm7Ñzq~ŠzDÙZg0*õ
ÎeZ°ƒÏ�V�VtzZ´}Å§b=w¬xƒDYN
ÐÔZyÅ7¤/CY5ÔZkÛR,»âƒkR6,Ñg',Æ
‚,̂»ƒÇZk»â
à6,ÐJÆ‚,̂»ƒÇ�MçÐZq-
ZõÆÃ,6,ƒÇÔ1ZK̈yÃZ,CkƒÇ‰�z{aŠ{Zõ»
â
ìÔt6,‘ÛR,elN*\Ðï™Ì»x™}ÇZk

Æ‚BÅ1geÌÎc*YnÇÔ1ZkÅOñZkÆZ0+gMzZi
T+zZÑ‚Åz],�áïƒÇÔTÅzzÐÅ1geÅ¢zg]
:ƒÏÔ4991~‚$**v̂äZ%kT~ÃZ,äDÙZg

ÛR,�Ûz|#GXÐì~Û%#ÖGYD�Ô
ZkvÆZ,8ÏÅ7yh+0*õDÙZgeZ°ìX
VÞÓ>Ún6ÒÛ¶nç:†Òoiß’ngV

Z%MÅYy;\+-Eg;Æ‚bŠZâVäwg]
Åbà»�*ÂxZXŠHìZkÐGg{%ÉVÅÓCð
bwÅY_ìÔZkÂxÆ�MçÆZ0+g6,Š{06,ÛR,
g#Îc*YñÇÔ*6,·ze-"{·ì�oøÃŠN
™Z+UCÆfg=gi+c*ðØzVÅ̂~g#J-TŠêì
g#',ªCWYg~™@*ì�y~Z¡[Ð¦/g™Šâr
J-í�ZzgŠârZ7Ty©8ì
2·Ò1]æ†Þ’gÒnÛ†åV

�,œ~»Zq-IZÅš©ðGw»g**)qzVÃgLÐ
åÔ_ÔîÔ)�pŠîÐ miniaturization gN*¯**

(,}:Ô̧**oÆ',Z',»−¯yÔzd$u�ÛÔ6u6,Zõ
Palm Vx gÔ7gFZjgg;BÆ‚,̂»0*ÝÛR,

z){T6,Z~éÔ̧,Zzg6,‘eðŠ¬YY Computer

ìÔzi+-"{�Zq-g#ÆZz6,·ƒÇÔZkÆfg=»g
ÆšðZ3^»ØÎc*YnÇÔc*zi+-»Ð÷ÆŠzgZyZkÃ

ÆZz6,Zj  CRIB zi+-R,ìÆZz6,gÄŠ,Ôc*Å̂eg0*ð
ÎŠ,@*�’ÆŠzgZyZk»ìwg3Yñc*yÆZ0+gZyÃ
((ÎŠ,Zzgt�gK»»x™uÔZk"{~Ãð™:ƒÏ
g#"{»‚,̂Z%Oö52BÂÆ',Z',ƒÇÔZkÃš~
Ð0*zgHY¨Zk»6,zIN*U$E̀Ï~zZvßÂ(
ß;.çEGEÅâ2~»gƒZìÔZk"{Ðn‰Z!-?çGEEÃ6,‘
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ÛR,6,eZƒyßeHYnÇX
q^Þç…æ7Ò1]Â–^ð]ÞŠ^Þç7Ún6V

YâgzVÆZ¡IYÃZK̈âV~ZEw™äÅ‚b~
¹F,¹ƒg„ìÔZkÅ(,~zztì�ZK̈ãZ¡IYÃ¢zg]

Zkz‰Ü¹ic*Š{ìÔhßV~ZkŠg%!z|¨
6,��ZyÆn'×h+ZOg¹Âƒ@*Yg;ìÔZkq
ÆæÃ‚0ZVZ,YâgaZ™ä~ẑs�ÔX»
zZuÑZ¡IYaZ™**ƒÇÔZk‚b»**x

ìX xeno-transplantation

‚0ZâVäŠúòHì�ZrVä(,J9Ãgz1»
§iŠgc*Ä™1ìCc*ŠHì�Zq-pgŠ|YâgÃ‰
ZŠzc*]Š~IÂz{ZK**gï/Ð/k°œi0+{g;ZyÅ
YCì�Zk§bZK̈âVÅ/Ì(,JðYäÆZk**]
�ÔZÏ§b‚0ZâVäŠwÆ%ÉV~py»·ƒ!
™ä»§iÌŠgc*Ä™1ìZk§jÆ_.Zq-
åÂxŠzgZypy~ŠZ4HY¨Ô�ŠwÆO!W,{c*%Š{
]V~›zú(,JñÇÔZq-Š/ŠÚ~Mc*�Zkåä
pyÅOW,{**CV~›zúÃ(,;Šc*ìX

ZK̈ãåâxÃe~Ãe™ä»»xZ¤/p�,œ~~u
Z�x0*c*Ô1Z[Zkœ~~ZK̈ãe~Z+Z}~åÆÃeÃ
Z**ÑK™äÐ5ZŠztÅ»g~ÔZyÆ4ZW,Z]ÃYiÔZzg
ñ]ÐvÆZk**]¬Ðic*Š{gz×ƒ‰�Zk
Šgc*ÄÃ‚0ZVZK̈yÆe0+6,ZF,äZzgØÅ
Šgc*ÄÆ',Z',»g**)ŒÛZgŠ}gì�ÔZyÅYCì�Zk
5‚bÆ³~Šg†VFg-VÅøáZzgZyÆ¸W,
´`ÆŠgzZi}ÁYNÐZzgu¤y‰ñf~%n»
´`eƒY¨ÔŠk‚wI‚0ZVë¸�ZK̈ãŸ~

Zq-ÑÄÆŒÛd$82.ç EGEEƒD�1Z[].h+ïÆ_.Zy
82.ç EGEEÅ®ZŠMDÙZgìZK̈ãúVÃåîg6,KÆnŠv
YâgzVÆ8545ë EGEHÃeÆ‚B».ÞÌÑiòìX
a^ñoæc+^ñn;V

z{ŠyŠzg7Z#Z%M~;ðzm,6,»g,egZÇgÅæŠ
Æ%™̂g„ƒVÏÔ‰ƒZð˜iÃZ\Ò~MI0*"5Òï JGH

3M ÐZhZc*Y@*ìÔìÃÂt‚b64ìÔ1ê~Z*
Zzg»géÄ magnetic road tape vzZßVä°ZÒw

ZXŠHìÔTÐ’~ZzØzZáegZÇgzVÃqŠXÐ
Xc*YnÇÔ!5½545ë G

YEGHgze_vuÆZz6,ðVHY@*ìÔ»g
~ñ�ŠéZzge_5Ñõ Fh+ÐegZÇgÃØY¨�z{vu
ÐnYäÎìÔtÅßg]~Zg8-zdc*',q-
bw”]ÐÎÑzq™ŠuÔZkn»_û¯g*Å‰
;ðzm,6,Zkz‰ÜZEwHYg;ìÔZOZzgÎu,gC~t_
R,+Z°V6,ik,ZEwìÔ˜V**ÓCßvPÃgxZzg
¤ùVÆZ0+g{mnÅr~ÆZEwÐgZ3̂l™fe
�X
Z%M~»g,ag~¹ƒC�ZkqÆ‡!*[c

ÃZEw~Ñc*Yg;ìÔ»gÆ GPS ‰.Þ7iæÄ
Z0+gZq-M!Îc*Šc*Y@*ìTÆZ0+gvÃeƒ@*ìY8Zö
ÅæŠÐ»gag~ƒä6,tÃeZ&¼-ö GHzf$™Šc*Y@*ìZzg˜V
»gñ�ŠƒCìZk»uc*y»Zi+göØk~ñ�Šv
ÆŠÃgZR,i~ÛR,h+6,MY@*ìz;VÐz{ßvàÅ7
:Ã»gÅßmeŠï�Zzgag~”{»ĝl™àYC
ìÔZ(„Zq-zZ§¼à~ƒZZzg7:ä»gŠz]~
ˆl™àX

&&&&&& //// &&&&&&
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ñ�Š{Šzg~IZsðÆ¤/ŠZsxŠÔ¤!VÆß
ƒDõÜ}Zzg(,f‚iØV6,�~ÃeZ%Æˆt!*]
(,~uJ-zZãƒYCì�Zsx#³¤!VÃ›#³
u¤/xVYg~gppZzgIZsðÃXgY+$Ð=Íä~
(,~uJ-»x!ïg„ìÔÍc*ŒVãCŠ~îg6,ŠzÎZÑ]‡ì
ƒD�ÔZq-Ât�z{¤Ð�ZsxZzg›âVÆÜs
IMgZY�z{YV›âVÅYyzZZyZzgZyÅ
d$

z„Ã',!*Š™ä6,Iƒð�ÔŠzuZÎZwt‡ìƒ@*ì�Z7
ZLZgZŠzVz1V~»x!YðqÝƒg„ìÔZzgZk
ÆZò[H�?X
˜VJ-ZsxŠ#Å!*]ìÂtFF',|ì�

Z’ZñZsxÐ„‰)Èz̧~ËÌqw~Zsx
Zzg›âVÆz�ŠÃSä6,#hg„�ÔZsxZzg›âV
ÐŠ#ÅZq-Zëzztì�‰¸ñVz)oVÃZsxÐ
"zz»6zÁŠìÔ¸zzì�z{:ÜsZsxÅ›+M
ÐzZBƒäÆ!*z�ŠZkÅœZ‰Ü»Zïg™C�ÉZk
ÆÜsIMgZYÌgS�ÔŠzu~zzZsxŠ#Åtì�
ZsxÆ�ÛzrÐZ7ZL¢ŠZ]ç}~7,DÃMD
�Ôhz!*ë»tc�œ-VÐYg~ìZzg:Yä“J-
Yg~gìÇ;pŒV̈gÔZ%tì�MyZkc�~h
6,„¦[YVƒgì�Zzg!*ëÃc*]6,FF¤Ð

¸̈YVƒCYg„�ÔXßÍVÆ;ðV~¸ñVÅ
Zâ#Öƒãe’z{ŠzuzVÆg3z™x6,YV�?HZsx
Ð6zÁŠgppzZà̧ñVz)oVÆ0*kic*Š{±zYì
0*åV�?Htßv„z=ÆÒpÐ›âVÐic*Š{
Ãë�?9!*]t7ì�Zsx#³¸~ic*Š{ƒ'�
Zzg›y=z„Ð¬g~�;É9tì�›âVÆ
Šgxy‰q,Z+ŠgMð��ZyÅÎaz„ÔDzZ¦ZŠ
Zzg&¢Azù]6,§ŠÅ(<4è

GXG)g„�ÔZy$zg-VÅzz
ÐŠ=yZsxÃ›âV»èZi{x™Š¶ZzgZ7D`
¯Š¶~»x!ïg„ìX

z{q,�›âVÃ$zg™ÆZsx#³Z̧ZxẑÆ
a»x!»!*)̄0g„�ÔZy~#z!hÓÀöZ%Ã]Ã
uz„g3YYìÔ›âV~#z!hÓÀöZ%s»vy
ÜsËZq-´‘Ô¸c*oJ-özŠ7É¬@R6,ZkÅ
ZW,Z]ªCÙƒgì�Ôt#z!hÓÀöZ%sZỹ´~
Ì0*c*Y@*ì˜V›âVÅÓ‘�Zzgz;VÌ0*c*
Y@*ì˜VZyÅÓ‘7�ÉX˜´~Ó#ÖÅ
!*vezg›âVÆ;ðV~ìÔz;V#z!hÓÀöZ%s

×ic*Š{”h+gcZ(gKƒñìÔT»7gZ7gZÃZ+{
ZuZLÔZ%MZzgZkÆ™˜´ZVgì�Ô*3P
‚ßVÆŠgxy²Zt~�qÑ]aZƒñZzg²ZtÃn{
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z',!*Š™ä~Z%MÃ�»x!BZkÆúÌ¸Zò[
»g�ÛâÔ̧Zk!*]ÐÃyzZB7�T§b²4ŠgZi
Ð²Zt~Ûª!hÓÀöZ%s²z`6,g;ìÔZÏ§b
™ŠzV»XÌ²ZtÆqÑ]6,ZW,Z0+Ziƒ@*g;ìÔT
»m#Z%sÐìÔZ%MäZkZ%sÃ'×h+ƒZŠ~
ZzgZÐ³[6,àŠc*ÔŒVJ-�²Ztn„ÆŠ;ä6,`
ŠHÔ²Zt~ŠZ4ƒäZzgœZx@ÅÓ#Ö»®Z«
Š¶~²Zt~‡ì#z!hÓÀöZ%säZ%M»i',Š„
¬zyHÔtÃðZ·¹Z%7�FŠ;ÇVI™ŠzVÅ’q-Æ
gzbgzZV½',iZãÃZ%MÅ1C„qÝ¶ÔTÆ

:LZrVä²ZtZzgZk,ZyÅÓáVÃßìÆWéZŠØ
Ô̧™DqÑ]ÃŠN™œZx@ä™ŠzVÅØglÃ
Š!*äÆaŠg}JñBZ(gH1Zkz‰ÜZ%Mä
™ŠzVÆÏœZx@ÆÜsËJgŠ¿»ZÖg7
HÔZka�œZx@ZzgZ%MÆŠgxypÎZg©]
‡ì¸ÔpZ#¼z‰ÜÆˆZ%MZzgœZx@Æ

©]~š/zZ?ØMðÂZ%Mä™ŠzVÅ×e$™ãÑzq
™Š~ÔŒVJ-�Z#3002Y~²Zt6,Z%Oº‡ìƒŠH
ZzgZ%MÆZ�ágzV6,g³™äzZàÓ#ÖúŠ}Š~ˆÂ

™ŠzV„»XZV™‚.œgœZx@ÃÌ®ŠZg6,
mJŠc*ŠHX

ZÏ#o�Û]ÅãCŠ6,Z[ZsxŠÔ¤ÐF,Å~{:
mÅgZ{ûZg™g„�Zzg™ŠzVÅŒz]ÃMÐ(,Jä»
ç**uöög„�Ô@*�F,ÅÃÌ²Zt6¯c*YnÔ
F,ÅÆÏZ%MZzgZn™˜´ÆÃc*]~tp~
Zkz‰ÜÐ‚tMg„ìZ#ÐF,Å~ZsxIzVÃ
ìqÝƒðìÔZzgÓ#ÖZsxÐŒÛ"$gppzZáZ�ÛZŠ

Æ;ðV~MˆìÔZ[ZsxŠÔ¤ÐteS��F,Å
~Ì{:m‰qÑ]aZ™ŠØYN@*�z;VZsxÃ
Y%Î»ñ:AÔZzgF,ÅÅui}6,Ì²ZtÅ§b
Zy»ZW,zgÎcƒYñÔF,ÅÅ@*i{F,+ßg]qªtì�
F,Å¯`Zzg™Š!*2VÆŠgxyi',Š„c�MgZðYg~ìÔ
ŠzâV�Z+$ÐôzVZ�ÛZŠYVeƒ`�ÔZ˜tì�
@*i{F,+dZy~™ŠzVÃZ%MÅ1C„qÝìÔZk
»Z0+Zi{Zk!*]ÐÎc*YYì�ÔŠâVZ#™ŠzVÅ
ØglÃŠ!*äÆaF,ÅxZâVäZyÆÜsJ
»ggzZð™ä»ZgZŠ{ªCÙHÂFf!̃´äF,ÅÃ̄g~
îgÐ™ŠzVÆÜsJŠxZVäÐ!*igppÅÃÒ
ÅÔ¼Ûzã¤!V„Å1C„Åzzì�™ŠF,ÅZ¯Z`
Æ£«~¢ïÆ‚BB4�ZzgZq-ŠxÌú
UäÆa»g7�ÔÍc*Ûzã¤ÐT§b™ŠzVÅ
1C„™g„�ÔZkÐZ(4ì�F,ÅÆatX

Z•ðë{ƒ@*Yg;ìÔZ¤/¯g~îgÐZkXÐ:�ŠHÂ
ZkÆ}òZ•ðç**uƒVÐX

ZkX»ç**uUtì�Zk!*b“Zzg'×ZØ
~F,ÅÅZ¯Z`c*úZxh•ÐŠzegƒVc*pŠ™ŠÔŠzâV
ßgÂV~vy›âV„»ìÔpÐ!*]tì�Zk
!*]ÃCk7HYg;ìÔZzgZsxÆ»çVÐÜsÃ
™Æ¡#ZqÐi6,ÂzŠ~Yg„ìÔZ¤/²Ztc*F,Å~
›âVÆŠgxyt#ZqÐi:ƒ@*ÂZsxŠÔ¤!VÅ
‚i/ŠO~ÅŠO~g{Y'ÔpZk#¸&ä²ZtÔ
Zk,ZyZzgF,Å~Z%sÅazVÃZ•ð¢o™Šc*ìÔ²ZtÔ
Zk,ZyZzgF,ÅtÐV„˜´'Z5ðÒpÐZãZë��
Zy~ZðzZây',ŒÛZggìZzgt̃´!*ë5ƒ™‚³Ô
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}ZzgŠÃ¦R6,MÐ(,³ÂŠ*Å(,~Ð(,~¤ÐZy
Æ‚tˆŠ3ðŠ¶'ÔZkaf[Å�á§̧ñVä
Zy˜´~Ð]ÆÕ@¹¬1ŠØ¸X»Šg|#
M×M×Úzgƒ@*Yg;ìÔZ%MäZ•ðeÑÅÐ™ŠzV
Æf‚~t!*]¬„f‚d™Š~ì�²ZtÔZk,ZyZzg
F,Å~“ƒñ™Š*yÆÓx´̧VÐï™Zq-MiZŠ
zpŠUg
‡ìƒãe’ÔZkŸ~Z%Mä™ŠzV
Æ7gZyÐz°}ÌG¸Ô1aèF,ÅÆ©]
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aèZ*fZzg�á¤/Š»ģ.e$v[zLƒ@*ìÔZk
aZ*fÅ§sÐ.z%z]»ZÖg�á¤/ŠÃpŠZOŠ~Ô
8+MZzgõz**i»ZˆkŠÑ@*ìÔ×ZzgâgÅzzÐ‰
Z‚E+{»g−)zŠ$+/ZkŠgƒ@*ì�aŠgz~i!*yÅ%
Zzg¼Ì7{Å̀P]7™0*DÔZ+qª~”wD

~é¾§7ƒ0*CÔ×z,ÌÕz**Z»°ÃŠ̃êìÔ
Zkabª×Ã̂L:âg,Ô˜VJ-ƒnGz»œ
Ð»x`NÔíöÆÌ̂Z¤/Z&b5+k,:ƒÂwZZkÅ
Kãªz'×Z`Zzg]g„ÆZ±gÐŠ,ÔZzàZzgZŠã
Å̈wZÃeZ.$e2$J-özŠgOÔoƒ−ÂÃZ0+Zi
™Š,ÔwZŠ¶~¸e$ŠgzZôo','ÔuÐ̂ziZzgñK
Ç~»CÙ¦/ZEw:™,ÔÉZ+q»ZN[™,TÐ
Ã̂Zfe$ÁÐÁãÔàz‰Ü&egÖV6,Zr™,Ô
ƒnÂZ~xzƒÐ»xBÔ1‰ÜwZaÆ**iuZ¡IÔuÔ
**uÔ»yÔMçn{z){»ìwgOÔêxÃ¬ZkÆ̀x

13& xsZlÝ002âY 8 �Ûzg~ 31

Z‚E+{”VÃâgÐ7\gÐ½Š,
ZÒ`qƒÒ†Z-g**òægBZâZgZÅMyÚ7gÔ–gzg

F,šM §T



z]g»ZˆkŠÑNÔZDw̀x™ZNZzgMÒ{Zk§bÅ
t:™ä»z°{ÌBÔZkÆoƒwZŠ,X
yZzg%!Å̂ËÌ§bÅ**»òÔÃ@*„c*{òÃu¬x

Òy:™,Ô:5ZhZNÔZ,**xÐåg,�ZÐIƒ
zg]ŠvaÆz‡gz_.!*]Ã(Bì�ZÐŒz]
™ä6,Z‚CìÔCÙ3,xz¤/ẍzLzZà!*]ÃCÙ̂p[&
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w»]6,ñz·Zzg07Ù™**ÌœjìXC

Z*f?ÑixìXŠÇ~
Áø°!�á¤/ŠÃðÍ7

ZvÆgÎw-ZvmzÅä�Ûâc*zZ−+ZKZzÑŠÃ�ƒ
Ð4jŠ}Mh�z{ìZhF,šMÔqÑ]q¢{~”V
ÅF,šMG¹"ZzgZëÙ!ìÔZkazZ−+zZ‚E+{

ZZ]�Å ”VÅF,šMz@*Šd$™ä~ÕZzg3,xpðÐ»xB
â.ÑyZ#Öo ]Ö³o‰fn³Ø…eÔe³^]Ö³v³ÓÛèæ]ÖÛçÂ¿è]ÖîXX

zI»¤/Z×guât�ÔZv0*uëƒÃZkuâtÅŠgz7
à+Zzgl!½zF,šM™äÅÂ=z™«™}XM}

ZgŠzÅtgKÂ1»x(,}
9zihZ£)Š‹(

ZgŠzÅgKÏ1(,~±Â¡M!*ŠÔI–gzgÔ-8Ô
~rì˜VÐŠ´ÔdÔZŠ!ÔóÔ„~ÔŠúCZzgZ&k
F,)ãÅYg„ìÔâx)LLÝlZsxóóÆfg=�»[?
·&Š³m,~0+z~™r#Ôqƒ†Zyg™r#³m,~Zzg
eZË%̈[¬Ý³m,~ÅZŠZg]~ÔŠz‚wÐ^g;ìÔ
ZgŠzÆŠv¹Ð2âV~ÐZq-tÌi!*yÅ}.#Ö

~77ìX
Zkg‚!~Zq-(,}ZëZ%ÅY+$Z�ág{HŠHìÔ�ë

ZLx@Z]XßÍVÆaÉgì�Hz{øg~i!*yÃB
�c*øg~œgZ¨VYg„ìÔM`À¬xZgŠzZ¶gZ]z̀ZZ+
Zzgg‚b~Z#ÌÃð¿ŠúCzZ&k*yqìc*o
z̧xÆqÑ]ÐMW,ƒ™Ãð%ZÏ’k,™@*ìÂz{ZLŠgzV
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