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@i3 @©©d. ©@ SSocaS© ea®©Sra ®iO @©a©©© @ea" g©©a 
©a©d aa aa@aaad at©£© @©©da. d o q®rad© @©a@a©3d 

©3d e s @ s © 0 e a ® a © a ©d eascg ©Sa q 3 ® a © £ ©S. 

a© ©d©t© a>®@" @©S@" eaac©©© ©@ © c S d t © c a ® aa@@a© 
©i,g©@S. 6® a® ©£© qt©@© ®g© S©© roaa ©Oea ©©a oQ 
©d© eaSra © © c a © a t © c 3 © a©aa ©eaQ. e ® gStetoca ©ajraaOca 
eaa ©Ora o a ® O a 3 © c a ©S©" ©@c3@oO q a © @©oea" @S. e@®©@ 

ra© ®@ SSocaffl e f f l© 0 © @©eac ©m©©" ro©Q. 
Delta maxillosum a® a ® © " ©@c5@a g<e©" 

©@raa©C3© eaa Q©e; oag© ffl©a a© at©£© 
®iO ©©©©" 5 - 6 o®®) e a ® 3 a od^radaS© gra© 
e r a @o@0 eaaQS. (dioca l). ®@® ©@c5@ca roaa 
©iO ©fflca ea®gd0D@a©® ®<3 ©<§© SOS 
qtro. 6®® oros c ®iO sa ©5®ag)3a © d qi©. 
@®@ ffl®©a ra£ £ ( D d t otffliSca. ©a rat®d 

0d®)@C3© g© oac ea© eaddoa) g a © c a © c 

qtra. (dioca 2) @Sa©a3 ®©g© qrod g0§ro 
d a ' ©®@a a ® © ae;a'G©@a' Delta 

4 8£d3& 23 @Qtt>© S$@XX3 01 



®iO &s&@ asset) ajfigafeaJ ©gJaxs 

< j t o a 4: c c c x s SO) exb a t a x S 

o O q u S ems 03O 6?S)<g B e c S s a 

flavopictum a® S J ® © " 

S@ffl@cac3\ @®@ S@c3@ca 

®i© @oca caâ a, @ a © @ © 

©Sa ss@ ©©oca© ©© 
s o g O @aj S@© @@ea 
e a ® a © a ©0@®©. O© 

a„®@30 6® a® ©tS 
qi©s© ©@© earn c6@e5 

qi© as o ta t© et©-©® 
© C 3 X 3 . @®oQ© GC^ca ©Oa 
a © o ta t© o© qi© ©© o ia t© a®©" S@©@ca©. (Oioca 4) 
es t a t e a®@a ©Sa©cfl5 SQ S©S @©aa© c;Oca© § 3 © saca eaâ Q. 
©©@© 6© ©@ca©/®00ca© ©as q0ea© Qogdcaa jG soagO 
earn D©aO ©i©o© a d ea®gOjs)D@ca©® ©eaa £®Q. at©© a©© 
a@ca© ©caO e a ® a © a ©as© caac©. q©ffls©3©ca q a © (S>is>i@2 
caaa a © S©caca© @®@@ea ©© @ o g ® 0 e a ® a © a ©0®© €©S 
©©ca© csaci©- (Otoca 3) ca® ©©sj©©© @oca eat£®0 @©30ao© 
©Oaascd ©S S®a Q©@aa© ©®@3 a© ©©@© 8©0a@© 
SaaaaO @aa©a ®tS @oa©a© @© £©©a ©©ea© eaae<3. @@® 
S@©@@© ®tO oa© 2 - 8 c©Qa ©©@a©0 ea®3©©0© eat©gie>3 
©SO ©(§© g®ca. q © a a c 9 C 3 ©aa@© 0®a q©©Oa©©€ 0© 

®,®©3 S©a' Delta 
maxillosum So©®©© 
a© a © ffli©t© 
qaaa©(3© qi© ®i© 
soca© © a g @i@©. 
aa©0@G3© @®@ S@©@ 

@C@a' ®i© @cs©@' 
@£©5®C3 a^aa s i © ® 

§>©a q o a g e S . ©©§)£ 
Delta flavopictum ©aa ®®@" @ffl@caS o ® 6 ®iS S<§© 
qaSOsnca S @aa®i© a§© Delta maxillosum ©@eS@@c3 a@caa 
a tSt© aO@ca E3®g5aD0ca©® ®i© ©§© qaSOsacs S qi©. 

Paraleptomens mephitis, Subancistrocerous sichelli, 
Sceliphron mandrasplatanum caa ®®©" S@cS@ ©S@a©0 
ea®a©©0© caiag@3 ©3@3©30 © 0 0 ©© a O ®®@" @aca ©oa© 
a®© Subancistrocerous sichelli 5o©@C3 ©aa ®i© @ffl£0 
ea®©Sa ©go© ©a® ©©ecd ©©@a®0 ca®a©aOS 2 cm £ffli© 
caa 0.5 cm ©6@t© ©aa a© a tSt© ©SO S © o c 3 © © . (Oioca 5) 

ca®gO@a a@ca® ©ca a a a qi© oadcbcaO e a ® a © a S o©©a 
@© @®® S@cS@ca a® ©©ca ©0®a@Dca ©0<3. ©© cat® a©ca© 
®G® Q®30a®ca© @©a© Q ©SO ©£©© 8©0Q. eaj® SO® ©© 
a@ca© ©5 ©OOca 8©0©@© q e a © qaca©a® a©@© @©0 
©SOcaO ea®a©©0©ca 
@@® ©®©a@o5 cOe© I 

©a O i f f l i © G i © ' @ ® c 

CCds© §>€0 @©g©@0 | 
©a O i f f l i © ©©a' | 

oOca©£ qt©. @®' 
®,®@a g®a®a@caa'' 
^ ^ w c x o a 5 : ao@xso6 s ? 0 o s o t o O twos ) 

5 -6 cm © o®**> ?fflC3. omasa 

Ouxs 3 : £<b0 SOcsqS 

cJtocD 6: q O O s s 

OODOOJ g o x s t S a8a 
WUBU33 t?S)®D 

Subancistrocerous sichelli 
S@©@@© O i f f l i S g ©®@a© qt©@© 
q©0@a Scaao© gffl@©. (Otoca 6) 
Paraleptomenes mephitis 
S@©@@© ®®@" ©fflca ca®a©aO© 
earn© S qt© ®©a aa© 3-5 © © 
ea®©Saca. @@® aa© eaofflsaa© 4 Q 
©©a ©iS©, SO q@aO a©ca 
ea®a©©0© ea©© S q i © q© a© 
©©0 @ ® a © © 8©0(3. ©aSOoca© 
@ ® @ ® i © @ffl©© © a a C3Cffl© © g 

Subancistrocerous sichelli 
i S@©@@© ® i © sfflcaO ca®aa 

§©£, ©S cai® a@caffi® @©gS0 
§>©a© ffl®© ©0 q i © (Oioca 7 ) 
@@® a©ca ®G 7 m m o®@a 
^ f f l i © g ® 3 0 3 s o © ca®aa ©00 
©CS© caa 4-5 mm got© ©Sa 
©SOca© ejaffl© est©, (©©a 
©OOca 8©0a qt©@© ©® a@@© 
oadaca ©QaO ©eaS qt© ©fflG 
@©G©@0c3.) @®® S@©@@© 
ffltatsg © ® @ : i 5-6 cm © o®£ft 
do© ©© otatSca. (Otoca 8) 

C X O C 3 7 : P. mephitis &$ 
®©aeo 

e x o a 0 8 . gciiO 5 a 3 o a 5 a8o 

Sceliphron madrasplatanum 
S@ffl©@© ©a© cad®© © g ®i0 
@ffl©@' ©@ a©©@0 S © a 
g®a03©ca© Sffla© a© 2-5 £ © © a 

caoasa©© ©© © © © ©ffla" @cs>® 
©©@a©0 ea®aa'aO© ca©© 
S@@© ®tS ©©ca ©0®3iettca ©o©. 
(Otoca 9) cat® SO® ©© aa@ca© 
q@i©a©aO eotSeca© g © ©© 

©OOca© ©0®ag)aC3 ©OS. ©S© ©© otcot QO;0© qt© © ® @ a @ © 

§©Sca ©a otfflt© ©S. 8caao© ©@ g© g®0t otatca© q ta . 
(Otoca 10) 

@ffla©at(S<§ ©© 

8 © S ot©® ©aa" 
©iQca® q © 0 
e ® ® 0 © a t©t© 
®i© @CB3©a© @@ca 
6 f f l © @ ' a a © e a 3 " 

Pison argentatum 
S@©s@© ©®@© 
•©. Pison OLg 
eaS© oa$c£> qt© 
@fflj@3©30 ®t0 

s©aO© ©©oca© 
©© © O a ©£ 

S@©© a a © . (Otoca ii) ®© o t a t © ®®@©® ©a Pison 
argentatum aO Og ota t© @03® caa qeOsto Scaao© q t© 

O t O Q 1 0 : S. madrasplatanum s$)ffl@) 
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Otoca 1 2 : 8 . q o c t o a i s D O ® 

CtOQ 11: P. argentatum £8i)@)ec5 ® i 0 &Qa 

{OlOCa 12) @ © @ 8 5 ) ® @ 3 0 @ a @ © S © £ 3 ® 3 ® £ 3 0 ) 6 1 0 0 3 8 5 5 Q£© Pison 
rugosum ©®® ®iS © © £ 3 Qgj>®S© ©iQi© ffl3®0 ©f f l3©©©@ 

6 f f l ® Q © @ S . 6 ® ©0@© 8Q® ©0®© Odea (Otocs 13) Pison 
rugosum ffl®@3 Pison argentatum £0© @ a @ © S © £3®3®ca. 
(Otoca 14) 

©3 S S © Q © 2 3 C 3 ® C 3 8 5 ) 6 ® @ £ 

8 5 } ® © ' @ f f i © @ ' 6 ) 6 S S © 

©0©©© @©3c;0t £ © a © 
© i g j g f e . Eumenidae 85)@ca© 
qca© S c a 6 ® S @ © " © Delta 
spp, Paraleptomenes 
mephitis £ 3 5 ) 
Subancistrocerous sichelli 
@©3£0t @ © £ 3 £ 6 ® © © £ 
Sphecidae £ 3 5 ) Crabronidae 
63)© © @ Q Q C 3 © ffl®©" © 0 ( 5 5 © 

® 8 5 ) 6 © a ' £ ©3©©3 65)0 (3 . 
@ © 3 C ; 0 q @ " @ 3 5 ) 6 5 £ 3 t © © 6 C 3 @©3®0a fflt©tf9g £35)3 S £ 6 ( 3 

QCjP^ffl 85)0(3. @ ® @ © © © £ > © £ 3 3 @ © 3 £ 0 £ 3 1 ® © Q ® 8 5 ) ® © S Q C 3 © 

Q 3 f f l 3 6 C 3 © (5)555)3 SQ ®®3®tO OS©. 

®3 ®6 Q a a c a ® © © ^ 85)®(g© 6 X © S j @ g O S ) S © a 5 ) S©3® ©@ ©tS 
©©©©" 5)5)5) S© 
S T 0 ffl' @ 0 3 C3 

© 0 ® Q © t © So . 
Delta spp £ 3 5 ) 
Paraleptomenes 
mephitis C 3 5 ) 
85J ,®© ' S @ © @ 

£ 3 i f f i S Q i © © S 3 ® 

© @ 0 ® £ > D © £ , 

Subancistrocerous 
sichelli £ 3 5 ) Pison 
spp 0 5 ) 3 ^ 5 5 ©Ol 

OK3C3 13: 

6 g C 3 ©t@Q® S © a 5 ) © 0 3 ® © @ £ 5 ) ® 8S®© - ©©©©" © f f l ® a © 

0E33C33 ffl©©®®. Q©ffltO Q,®, 0 3 6 © 0 © © 0© £ 3 ® ®3©0ffl 
g©Cl(5)C355©, ffl© C 3 3 0 Q © @ @@® 85)®@" ©ffl©©" £855®© @®3©i®^). 

aaaSffl)" ©i£ffl© ©0©@fe)3C3© Q@Cd ®S© @C33ffl30ffl® ©i© 
©@©S £3® ®©3©®t©(i 85>®§© ®tS ©ffl©©- ©t©@© ©iSgO 

CtOQ 14 : Pison rugosum 

@©303 ffl©®3 © © ( 3 . 

SS)®©" ©©©©" Q O ©@©S ®3 @©3©®t©§ ©@ Q@off l30C3© £ 3 ® 

6 0 0 5 ® 3 0 C 3 © © 3 3 3 CSjSgSS. ®@© @@® ® ® § © QO© 
g@ca30®©© ffla®© © 0 ® C 3 © @Q© SS© eSmcsi 66©6 £ 3 ® 

O 6 © 0 t ©©J© ©@Q ®3© 85)0® £6®!©© £ © C 3 ® 85)03. 
C£®0i2&Ca© @@£3 a 0 3 © © 8 5 ) 3 ©©0 ®3© 85)0® £6®S© ©0®C3© 
©®(g©@© @©3£0© @S. 6©@£3® 0 0 3 ® ®© C3t@0® ©tffitSg £ 3 © 

6 0 8 ffl®(§© @ a 3 f f l Qt©6 £3g©385) © @ 003©®C3© £0365) ©S. 
@®C3 Q©C3 ffl© Q© ^Off l l©S(3 Q® @ C 3 3 © § ( 3 © . @® @ © © © ©£33 

ffl®(s>© £3oOS55@@DC3 85)6 3 ® ® 1 ® ©©©"©CaS. ®tO ©ffl©©" ® ® S 

© ® ( § © ® Q © @ © ©£*0 O 0 ® O 3 0 3 © 0©©©3©©® £36® E3£©3 
©ffl©@®© £3© ffltoS@@© ® t S ©ffl©©" © S 3 . @®C3 £ Q ®3 ©O 
85)®©' ©ffl©©- ffl©3 ££®@ ©©3 §©© SO® SS@S© 55>6 @®3f f l tS 

S 3 3 0 C 3 C 3 © a© t fQeaJa Sc3. S © Qt£ ©®'®3 ge) ffla® 
@ffl3©d03fflC3© © S 85}®<g© 6 g © £ © ® © £ 0 0 © Q325C3®C3 
ffl6®©3© ®Q© SS© oOeaO o £ © © ( 3 ©6 Se; fflO® SSQssmO 
@ C 3 3 © § ( 3 © 6 g a £ © ffligOi Q©©a3ac3© ©as ©© ©tss. @®©t© 
O0855@g» £3© ©OS55@g)3 QO 0© ffla®© ©§a£ £t5]@ Q6© S 0 ® 0 
© 0 ® © " @S. 

B.Sc &QSS3 CO3&D30&G85 Qss 

@d03©£^)(3 S©0 S£233©@© 
cxz& Scjso eccxtOaeStsSQeB 

ooiBxS c e o S t o f i f is^O&sS S03. 
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636363 (sxeeod) CDO&tasxs cag ce8>ssJc? 

@@® ScaSsd §© e a @ @ D G SO® 636365 ©3©@g>AC3 8 § S £ S 
®a8a©3©@© q©03aca ©oa© ©@ea ©caag)© qt®. ©Q©© 
S©©0©@© §>aa @ © 3 G © q@@© § @ C 3 © © S a '©©agO" (Prey) 
Si© @ 0 3 © S © @®Si© ©agca eaodaa© ®ia £3£©©S qt© 636363 
a 3 © @ 0 3 C 3 cao SQaca 6 3 C 3 ® @@ea © O S S a c 3 a g g©©© 
©©@©ea£ ca©a ©i© ©aa© Ssa©©©Sca© ea© S©3£ca© oS© 
636363 ®O0 6©© QO © 0 3 0 3 © Si© (ai@a3) ©aiaaca© ®g q i© eg 
cats c ? S C S 3 ©OSBaca @©@ § 8 ® D qSaaaaSca Sis&ca @ C A 3 £ a a , 
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Og e©3@@3C3S gcaO @03®S0i 0 3 © B S ©g©. 6® S O & J D C A eaa 
g<§8@ §>© @iSg». oeaO® ScaS©© S®0 S® S®S® SOSa^oa 
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evxsxgeJcDeca' eaeO 8cfi© ©£03©ec3" 
©ffloOoOca 6a\ OC. 8. S©"©3 

cpSoOca 63©" Si@i65©oO© 
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©0®3©SX3 Offl C®0(3 C30©@ Offlg®® gg^©@ ©C3<3. @©©i© 
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®©se5©35)© ©C©C3. 6 ( 3 ©eg @®30OC3 6§<3©®© C3®0 
003(3©© ® 0 ® 3 © © C 3 , @®3©030C3 ®0®3©©C3 eas) O30@ffl3®© 
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Sc@©®© e © © a oaO©® Sd@©ca "©©@©@Q,a©© Sd@©ca' 
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Qi©© ©ce@c3©® @®©ta<3 Q@d a©3@© eOs5 m§>®, 6 © a 
6555)® ffl3©@<e»C3 ©©.©©©©a© (Miniaturisation) ©@® 
C5C85)C3 ©@@©@Q3©ffl © 0 ® a © © C 3 0 QC@S Sc@©<3. ©0@ 1947 
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sj)03ca eaifflî c^ca. ©xst'caesca. owgecj© 
©C33©'©® ®g Si®. ©O©CJ® S S © 
CoaOisto ®Q© 03© ca© oOcaOca ca®© 
g i © 0 ® g a ' a O g S s g c a a ca© csecay 
6S@©®3 ca®© o ^ ) © a ©0®aOi ®0©©o© 
s®e©c3£ ca©® ©i®£ «®30©0i £i© 
©i©®0 ffliSOg gi© 

SS© ©3©@isJd cao©Oa®co g?caO ©®0S© 
©C®G<3 o g ! g?caO oa ' s® ' ca®®' 
@®3®0a © S © ©0®3te»ca' a®03 6® 
®30c3ca© o ® ( 6 » © ® 0 g tfi© cs£0a g<fcaO 

0©<3© C3@Ca © S S SO®3fetDC3(3" a)9@a @a£®iO®. a© ©Offlod 
Q3©S©oO ca© C3o@©£" coaOfsfa d g©0 o©S. o©0® 8caa0 
0©@© £©d fflieto© 6S@a®3 g©0 g©©0@caj ® 0 a ©S© 
o£a©^ c 0 3 0 ® ^ ea©O0© g?caO 0 © a © "gj*j® ® a © 
CoaOfeftQ" e®03 8© @@ca©C3© @©ea o^OScarf ©6, tx'uJSca© 
@@ea @C33®0© £023caQ. 

QXOO @G3D05®SS ©S) S S 3 CDOesSSf i t ) @G3̂® 
S0@3/sJM©'®ffi © S © go© £iaO®©' 03)^)0 ®00(3®© 
Q@ca3"OacaO ©S®© © @ a @©a ©3 ® i a g©0 ©©3 o©©®© 

@0©S 8©. OcaO. a©3©ai©(§ £W:ii 
(S0C3O© 8 0 S g ffiOa Oa©©) cam 
eO? 8 g (c£ ©̂ 3 oaaroieo© aO?) 
ca© ®0®3©a (l 0® ©©0 a y ® ® ) 

© S © oO®3fe»<sa OcaaOSca® 
a@C33©cai_© a©3" SS© a©ca<3© go© 
g©o© SOidlca" ©8® ©u g j o © o 
®0® SJ® 0 0 © a® g © 0 auca 
C33®3®23 @® 00© Oi©i©ca ©Sj© 
©S© ©3®@jeh ©® 00© goOishca 

Sissa" gocj ©@ g S a a x s c x 3 £ © o 

Si.®. 10,000 
SiS550C33 Si. ® 1000 10.000 

Oi. ® T> 100 
@Q53sJ Q ^ S S S J3i® 5 50 

Si. ® 1-100 

DNA e r@3©6Boe@ S i ®. 2 

g@0s5 toe®. 1 

OCJ@D^©£3i Si. ® 0.1 

14 BcdJd 25 @d&@ fi)@XX3 01 



©@S>© §>6X> 8B30C3S55©@ @@C3 
c a d d ® ^ © © d a s 
©6S55©3@(3. @9@a S e t o 3 £ S ) 

era g O a eaoswcasB©© SO 
@©3©©? @C33£G)©S)3 @a3© 
®C0 g3S©"0 ©O® £ © © 3 
g@0© (Fullerenes) @C33£©SJ 
©i@®. 

C3DSSS0DG3 @@©££ 

S^?33@© @GOC, CBtS® 

S S © 6)D©@®)C3 <3C33£CD©®© q>aDCDe35@Cd? @@©£23©Oi©0 
?ca©i©ca3 sdJfflca g © © 0 ® 0 OiSOsj giro. §>S©g(§© 
G9S>ro3©ca ©G)su6S®0, cad©®© gaJaaso tsca© ©830)©, 
§>©©g®© oaroca ssdro @@C3@ @d3©ca3@© s>©caO e x © o © 
©0®0 s)t©©sj giro. oOss @sx5 @@ea© a ? a ©0@® ? e>is> roSs 
gaaro geSaca© ©©@© ro® oOd ea?a©ca S©© 6©) g3G)©roa 
£©23 @©C3 CD£®3 Q©©@^0 ©0®<3. 6®@ g © © @ $ 0 ©0® 
0 i 6 © S ® O ©3@a 0®)®3©© OD©©© SBOg @i@®. @@® 
@9@a©© gcaroe© ©©saica© ©ste© ©©a 8©© 8§SB3 eas> 
@©a© @Oto caSro ©0®c3. ©S© CDD©@®) @®ca @ca3£ esea© 
gaSdiettca© oj6 £®3 ©® gSsste^e ©0® eas) g©C9©©83d(e» 
@C33£©C3 ®30®C3© ©6©©3 (§CS ffliffl. C3©05 C3S) 
g © o © © g © © @ $ e @ca3®30e) ©6©©s co@® ©§© erosd© 
©?a s s d a © £ OOSB g3d©@3 S 0 ® 0 @®caO CSLSQSJ giro, 
gasoroeca"? ©aeaQ® ©sti @s>:50@®:3a cssrao g S s s s d S0®0 
@®@ gaSdistoca s s d a @£ oOss a ? a @®ca c e a o d © g giro. 

giroi® SO QDOOsiDca s s d a @£ ©S53GJ @@ea@ @®36caO a ? a 
SBd ©©3 ©£233©®SB© C©@©8S)C3 SBO g©C92S ©®3Q C3oC£ 
©C33C32D £©23 C3©0) ©0©0 ©iSSa, giffi. G3©©Ca© @0toC3 (go 
oca £d£<QS® earo g© @©Sg®) caro gi@" @@®caO e d t o c a 
(@®@ca© ©rossca £0©@ S®) ga? @dto g © ©0©0 a © ©a©© 
@® @®ca ®S© ©©a© ©sj giro. 

( N a n o she l l s ) 

© S © @a<§ssQ cag 
© S © oOeDSDSca" 
e?a© @©<3. ©ca®ro 
©©©SB O O S B 0© 
@9@a eaioQ© ea£s» 
©©3 ©6®D03C3 SBC 
giro. ©S3 ©S© @ad 
SBQQ© @o1§@a1 

@©©OeacaO ©©3 ©SB© 
So3@ca. c £ ® C @ 3 c a © 

@@C3 6gSB3©© 
oroecDs© ©caO ©asclca 
g ro @9©a @®® @ag 
SBQ©0 gSro&oro SBC5 

giro. @®©3 CBOCtoO ©©ro© SBO. ©@ 6gss3 @eca© ©O) CsScsjro 
©@0 £3@©©sj ©i@S. §>© groojCi© g@a3<5©ro ©©"caO 3303©© 
©caO ©©•© ssOg @i@a. @®@ ©S© SBQ ©ca®ro g@030©ro Oo5® 
SB®O03 C53ffl5J @i@S. 6©0 ©@ SBQ ?C3© @G)3© ®9@0 Q®305Ca 
<§>ro3 ©©iO? ®@ca 6gss3 @@ca©©@0 @iS®0 ta@©©(3. 0© 
(SagSBQ ©@0 g(2@DS) @£ Q©@£"CD S®@ g©C9©©S30iefi 
0i©ca0cD@©? cao©5asca SBO giro. @®ca @ca3£ osj @as5@© 
@Ote ©ScSQca ssOro @ca3©g@c3"?ca. OiSOaca" gi© c o ©S© 
@i® g®303@cd §©©£"© CB£a3 Q)i©®0 @®@ S S © @a@SBQ 
ea®ro@©Q. ©ca? ©SBOJSBO ®©©OJ IO 30 groO SB3@casB? @@® 
@ca3©§ca ©£ ssOg ©aro groO g>©@© @Oto E©c5©ca© E3£cx) 
@®ca cDi©©sj giro. 

S S f i @0@tS6 ( N a n o s ieves) 

@©3@'0ca @£0Q. S^OiQ© g®3@Dca, ®i©ca eaeo ©ffi g i © 
gsoOtoenca gs?ca COSB>5 SBOOS® gOss gcocDsca 03©roca 
5B6 CDiSS. ©SO (B©C3jsto g i © g ^ ©033 ©©id? ©©ca @O03 ©0© 
©0®0 ©S© @C3@©d©©0 c s i t o © © giro. @;>@a ©@ giroi® 
3C33£©iS® ©@? @@® ©©id?CS3©C3 ©iS ©Oro3SB®© ( 3 © 0 X 3 . 

q©@©S 55.6s5.6. qg@®@ca^ S S S GDJB)-I 

(Nanopores in ultrafast DNA sequencing) 

©SB RNA g@D©ss g i © ©0®S© eaa) 6 g 0 © a®5© eD£S33 
oi©®0 S S © ©^Oi©©0 a)i©ca3©© giro, ©SB® ?S>©© g© 
DNA g^©@ @©roca ecascas (Bi©®0 @®ca CC .S©_ giro, ©SB 
0£55® g©@SB @©5)Ca© C3©3 @®@ @®C3 ®S© ©5)003 ffiiSB. (33© 
9©8@©di rossfea) gocsecd eO@cd@<s» s s d s ©£?330£Q©G @®ca 
ro3S55@0D @®ca ®is© soOdca© S g giro. 

«5> 

o e s @@8dc3 co£_o oc5a» ccasDdsaca 

©©© ro3©@g»@cd ?gsg©© ca®o ©SB @@©d© goc^ess" o©3 
ejros ©©id?© oro ffliSQg gtro. @?0 ©cad ©oca 036? 
@@©£23 ©di©0 @dte S©eS©ca ©O® &Sba ©©6 ro3ss@fe)n@C3© 
S0®3@D SBOS ©£ @®©@® ©as oro 5)i© ©sj gtro. 

23 @d€>® ®@xx3 01 8Q6y& 15 



S3& axxsS@&X3 

8 3 ® 3 0 0 roO® g d g®3@acaS© S© 0£233©®a £ > i ©OOc33 

@O3@£tf0O@ca© ©0®3isM S 0 ® 0 ©iScaa©© gi© @03®©0 
g © ® 3 0 S 0 ® 0 g©©23 BO®©, @©:50@®3"a, d©ea<3® earn 
ra<3@Ooa)(_S) ©i© £©s ©O£ B ® 0 @®@ raocS@(g@8S ©_£ 8B©0 
©iS@0 _ gi®. ggsg©® ©©© roaateiaxa ©ea3 csOOca ©6 8©ro 
© s S@ £©23 ea© ©ea Sea gdafa) 6©3 g©roOa OSro £©23 
©©0 @O0§@® CDi_5C33©S35 © i © O O C 3 3 @03@£r3©Oi©0 @i@£>®, 

• g i r o 

_?©a> ©_(§ oxjoo ®©s5 oagsxa o O s e© 

oO®3)_100 ®0 ©©3 g _ g®3@3C3®, 636363 ®00 1.4 roO® 0© 
636363 c560® ©@ rate® @£ ®Q3 ©©©E> £ ( i roOo© gi©@Os3©S 
D N A gsgSroO eaSag, ©i®. @®@ coaOeooa ®3© C,6G5Q ©£§ 
ra"S©C3S5 ®(S© 8© 0 £ a © G 3 a 8 3 © @S?® 0 3 @ S C a SO®0 
©iS©®, giro. @ro303©© ©ga^ca i -QcaaO O© 636363 8© go© 
eaSaO dca D N A ©Oi^caaO d a © a g , ©ia. @©ca 83® @©@£® 
@C33 8g@©@0 gggOaca© ©caeca© ScaaaO sOto a 3 0 a 
63ca®® 83®©@ @C33© g©®0 ©da, giro. 

_ © X 3 ® @@C3@ ( R e s p i r o e c y t e s ) 

Respiroyte a®® - ©£©©a aatg® C33S56Jffl OSsws,©© 
rao©5©aca aO®© o©©. dca OiSOsca" gi© ©_@©3© ©g© 
dB©©C3 @£)3@ffl© @ C 3 3 f f i 6 a ©0©CJi 06@g@©. ©©3©3©ffi 
OSroaaOaO ©©3 240 ©jsfocaS© ©i© ®Se3©© g®3@DC3© dcaO 
©Sa^ca ©iS @©<3. qa3©ro@c3? ca® g a © O a G ©38ac3 Q 
©03"®@ca®0 @d @£oc*®S ©®®Oi ©@3 @®3e3G @®® ®S<9©© 
@©®ca® @0eS8@0tocaQea' 6©a© SO®0 ©iS © _ g i ro 

. _ _ _ _ _ _ L _ . i ^ W l * ' « >- * ^ 3 ? 

s 5 § £ S © E_5®G>3C33" ( M i c r o b i o v o r e s ) 

Micro bivore a®© ffli^©©©© ©a©® C33©@© cssSroaa©© 
g £ OiSO @@C3@C3© C3o©Oa©C3 a O Qt©. ©_£ 8S© ©@ £®3 
Baa© SO@© @aQ®oroS @@ea dca g@ca3©scao © a giro, era 
e 3 © 3 © 3 B a csSeSross, ©@0 ©©3 80 csjaxaa a3023©@®ro3©caS© 
gaJro S© g s a © i S o g , a O giro. © s o eaoeaO@3C3 © a 

c?@Bro3@3©@0 © © 3 ©i© Q 3 g ©3@ca®' @@® ©atg® 
Microbiovore C 3 ® C 3 garoci© ©£_ rota© Qi© ©ca ©i© 
© a 3 a ® 3 C > ©g£ 8©©0 © O i ^ a © @C33 SO®& d® a@a@©@0 
©i©©g qi®. d©3@ca" ©3c3caG3©3c3ca q>©ea© ©6 o g d © 3 

oOCeca© §>©© ©0®0 ©iScas© giro. 

© _ o Q @ © ( B ® caSra c&oCxati c3C_o 63S_) 0 3 _ 8 ® a K 3 

g@© © r o s e a g©® SO@o©. <g®0 gi© £ 3 © £ © 2 3 § © © 

©0®0© c30caOca ©i© g©a3®@ca© Q3®0© ©©© ® 3 © @ @ D C 3 

03©SBcaO ®ro ©i® oO@ eoOrn© ro3©@s)3C3 ©©£00© 
© i S ^ g ^ ©0©©© 8@ca @oO®. @S@3 §>©© ©0® e a © g o 0@ca 
oBro SO® gs^ca ©iS @©Q. ©roO € g j < _ @©®© o©©ro 00©@ 
gi© 03©ca 0@ca S© ®® Q6L SO®0© g@caj©© @®caS ©©© 
ro3©@@D@ca© @£o©ro ©iS ©s g i© 

S S S S r _ o S _ © G 3 © t S @c33©s cam cOcaO 

g 6 < J 3 > ? ) C 0 6 5 © 

© © © ©3©@ii2»@ca© @i©ca ©iS S © 3 @ g © @ 3 © ©i® ca@©3 

3i©@®^ ©e39S)23caO ca© oOcaOcaO Q£Sca ©iS g©£®® ®® 
©i® £ S®Qg®© Bca groa. S©© gocg oca". 0©ca c a © ©arocaO 
c a © 8 S © 0 gi®_ Bca ©i®. oaOcaOa© @©3 @©§©@ 6©a ca®© 
ffliO® © C 3 3 @®ca _£Bca ©iS g © 0 g>© (_£Sca ©iS g©6® ©i® 
ro©@ ©g®S ®i® d® g © r o O 3 © 3 0 S© @C33C33 ©i©®0 ©©a. 
63©© roaSesisca @©©@ca© ^ g ^ S® @ ® c a O @©o©S Bca ©iS£? 
©§© @i@®a OO@C3@0D g©6© roO®S ®®c3cad@© gi© ©Oca. 
®tro©^ ©0® @£ O0@G3@@D©(|© so© c a © @ © g o Qa® ®0® 
©©© goQ gfioca© @ ® a © ® £ © c a . giroi® gocg ©OOca gOa ©@© 
SO®0 ©iSca. 6©a B S a gSca© ra© @@ea@ ©Oa ©@© ©0 
©i©o© B®0 gd©®. e@©© ©OOca ©8© ©00© @caa0g gi© 
SO®0 ©©©Bca ©i©. oOcaOsca" gi© ©©© goc? @©a Sg®_ 
goc% @@ca ©@S. d © 3 BBO ©i©sca©. Ba3(g©0@ca© e a © 

1 6 BqOJQ 25 6d<5® SS&OC3 01 



SSSaxxsSesxa 

a o g S S _af gaSo @0S. e e o © esa©,®© © a a @£ S S © CTOOJ 

68xa cw cSanffixS QosesJm @8cB. 

SO® 2 0 0 4 ^ e_@cS©a> © D O S O a © q © £ ® G © S © QOKJ ©CBSSSGJ 

C S © C 3 A ®30ffl@G3*, ©OgOCDg G3CD @®3g@C3 8 ( 3 CMS). SO~>£) 

© S S EO@ (@crj3 ge@" ©esses© So£©_9 S S 6 qocaj oosQffl 
oOeaOessD S o d e x § © 0 6 0 3 C©@© ®og»a)6 S@0 QiejO 8 
C59D egg ffiiO© c j I S S B O © © 0 8 © C - 3 ffltS® q © _ 0 ©OS. ®cs© 
@GX< @@® oOg55®03 a i © a © GDgSO S S S so@ ©Go g©s<?_ 
dsscrjS eS8c3_3 ©aOcocs qpSSO _)©ssJ S g S a . 8@cs _£a>® 
Q@0S5©@0 <_©.© ©O30O03G3 S B © 8 0 G5*@6J @®36@C3" 
®S55©S)CJS3 Q 3 B ) © C 3 Qi©SBO (g£S)C38B @Q$@@9CS_)) @C33S_ _tOG| 
(B0KD3©83i Q i© 8C3. 

E@ex_® EAFITO S 0 O C R © - ) ! ^ « _ O I F F L O ® 

@© Qo($ S(S3© _ 0 ® 3 @ 3 ® C S © ©0£©3 O30@S>3*rS-tC33 @©E> 
_ i 0 8 ® 0 @o6 6 ® © _ _ 0 £ a q©a03£<__> a a 3 © a £ © 0 »_•©_> 
© Q g a j c a S O _ 2 C X ) 2 € © c < r a r a 3 © ^ 
6JC338B30 fflSiOoca® 8 6 © @® e3®S©©Q @(g(l©_5 ssOs @£ 

68)® O_©C3'__M<_00 @e58_><3_f C f 3 0 _ f _ D S O ® C 3 < ; E D 3 

eesQSorasU e n © A D 8 ) e jOi S@OD£_oca axjaa © £ ® ® S CPteJ 
8 § S £ © @@3© ©03 fflOS) o O @ C 5 @ @ 9 £3CD ©D_S8ffiO0!)Ca 
6»©a)3§Si>© a 8 © Q a ®@_K3. © 0 _ 1990 £ £ 6® fflfeS&to® 8 0 © 
8 3 a ©esses© @©a© qSes© (GMDS) 6§c_i©© ffl©s5©a 

C X L O O O C B C . 

ea®3©@c3 qSQa^acsO @©e^3eo caieeoffl CDI_3G)3©_5 © © © 
6)3©@S3G3 e3Q© QMS). @©S ®Q3c; OK©® 8 § _ 3 3 G)£_0 CO© 
gSssaO aj®cs_) 63Q C 3 § cstf© 8 © G > e ^ f f l „ S _ K S _ e _ ® G ^ D 0 c a _ 5 

£©©3 0 0 3 0 ( 3 © © S £ © S C S © I S ) . ® © S £ 8 C 3 C M © © C D © SCO 
3 c ^ ©^ q & ) - ^ C£^ Q © Q c ^ 
Q @ C 3 3 D F F L C B J © © G c 3 @ 3 8 @ ^ 

© 0 © 3 0 a s a © © ffiiOg C3CD Qc3e3)©©0 9 © ® © © a © 
O 3 0 £ a _ a © S E 3 3 C 3 3 S ides g s ^ E S . cfSases" q>i© Q q g O a J 
S S C D S C S © < 3 £ © a mS&sa £g*s© ©ex> SgQes mt© O E 3 3 _ _ 

C S C D g@8t_® csSo S © 0 © a ©iG@ ©i©i©©ca gesjea. @o» g d 
©£233©© g«X) Q d d © C 3 L © 0 S ® C D l © G 3 3 © © @lS®0 § © © Cfi©(s© 

d 8 0 f 3 . 

S S 6 5 C D O S 3 S @ 0 D G 3 B X ) C 5 _ D C a S O ® 

• O I _ I @ _ t S « _ ( J @ _ T J C 3 S S C J A @ C J R ^ 6 G : D 3 £ 3 _ 5 @ 0 G 6 G C 3 @ @ C 3 © E S © 0 E « _ 8 C 3 . 

O ( 5 8 5 5 _ 3 © O 3 C A E O ®5xm@®5) @ 0 S C 3 @ O 6 3 C A E O © E O D ^ C R J 6 S . © A 3 _ O I @ © A ) 6 3 C » @ _ M @ C A O @ 0 C D ® C _ S 5 

C 3 C D S 0 L < _ ^ 0 O F F I O © G @ S D G C D L « S . 

O Q © S S J I G 6 8 T S ? © 3 @ O S . C A G E S @9_>a C A E O £ ) C ; ® C 3 F I 5 R O @ _ O £ C A R S Q O E J 6 ? © 3 @ @ C _ C A T © 

@ £ _ O O C 3 8 5 5 ® Q 3 8 C J G ) 3 C 3 S ® . 

A S S » @ S » < ? S 5 C ® O _ K S © O S D ® S R J @ : CM_5 (§®©^ Q § T S » E C 3 _ 5 FIOSXJS) S E A O C © C « _ 5 ® 0 © T © 

S@C3835 ©i@S. 

A C A @ ® Q 3 @ F J 8 C O @ ® : CD@® &q6i E J © 0 S 6 3 © Q O C & © © E S 9 I ® O I I O S S O © E O T 3 ) ® S C 3 @ O ® CEO©© 
C 3 ® C 5 5 C 3 . 

O @ ' © 3 @ 0 3 0 C 3 ® S : CD®® QF@G©ro @ ® C A E O G T J C A O C 3 3 ® © G S S I S A ) Q 3 © G O @ © A $ 9 6 J D ©CDOC Q 3 © 0 _ T 3 C 3 _ 5 

O E 5 9 C _ O 80Se ® C 5 S ) C 3 @ « 3 @ : D @ S 5 @ @ C _ Q O E O Q O A C ^ O S_K_ Q « 9 O O E O G O E C - Q O E R J O E R J ^ G E 3 C 3 3 

C3©(3. 
A © S T T T S J C B 8 5 5 _ 5 ® 6 5 Q 3 @ F J 8 E O 6 J S 5 E O : S S J R A O O @ C 3 8 © § 5 ) C A G C O I G ® . @ R S D 8 ® © ( § 0 © © C I A R I T E J 

2 3 FFLGOOFS 0 7 £ ^ C 5 3 £ > 17 



at@Q©G33© 8§S£© q©@S5©C3© @tS®0 a® dtSdG3 Ota 
© a ©©ma cm©® ©i^ffioxa. ©tgjsfg g£ffl@@ca®@© ©did esjg, 
q>£© d t S d Q®D®)ca gOO 5 © o ® @ D c a . £Ot©®@© 6® q@o@dC3 
o o o s o s.ffl,i. i a ®<§gao so a«9s. o t a o c a s j g o ^ a o 
d@3©®ca @@ea CM<?©@©a ?c30®ca @ma©ea©£ O s j @@ea© 
(O©a30g) g £ @eea@ (gtSOajgg) eas) OtSO o©S©a Qtsje© 
@@C3@®C3 @5B3©C3835 £ Q © o Q C 3 . 05J5CD3^ ©@ ©30(35)30(3 ©GjOCd 
eos rod ©@ SQ @©a© ©©£ca, ©03 ®©©d© ©oacaa®© 6® 
©©gca earn oQ© ©@ (9© ©3S©a@caa©eacM) ©oa©© ssda ©oa 
(5©s55ca. OtSO @eca@ q>aeaa£a ©@Q ©@OS© eaQ© ©0<3. 
dtSdca ©iO ffltS®© ai©ie5S® ®ffl© OtSO o©0©a dicDd 
©oaca© ©g,©©<3. S d t d gda eaoeaOsaca ©a OoDOca eja-od 
®ado@cd 63© @eto©£ ©Oas© @©5 ©@ QQ @ffl30©®5a£ 63ca© 
eQ© ©@ SQ q>0£©aca£ eOemaca SO@® @ca<3£<3 eai® 
o£cm©®©?® cDa£@ca© d i S d ®. @\ 70 © @oa®o © O a ejroO 
@ffl@©a tat® ®©©C3>©©® oaeaa® 75 ©d© s>£©a eto©£ca @©©£ 
6® ©a@ca C3@? ©OteO Qt© §© d i S d g©3@aca® s>£©a ma 
@oaa)© ffidma a®© ©0<3 ffla£@C3© 6 0 © a §© OtSO 
g@a@D@ca© 20% © ©ssxsg ©dsn £ ffl®© © d a StS© cat® 
®©©K> 5 ©£" ® QOt@0 §)© @g g®3S3ca ©©fflg ©0©3 cat@£x3. 

£© q©co@ ©t©ca eo©©s> doj d tSd eeea© 
dtcaOcDoi -

©i@Q®caa© caa, d a d t S d @@ea@ ©© qaSaQca©. 6© d i S d ®. 
©Odea© d a d i S d @@ea@ ®gcaa 5 © o®0d q?ta. d ® d t S d 
©eea© £S q©a@ csiQi© Q©£ ©Qa d«Dd aa@ ©eas© ffl@© 
©0®Q Oca ©tQca @©a© © d ©t©®Q ©©a ea@©ca. d a d t S d 
@@ea@ ©@G d © otffltca @Sa@£©@© S@®a©@@aS©ca. d s j dtDd 
©oca© Kj© Qi© ©aa ©t£©©@ @©3©ea ©a@© ®©©g© caO©a)@D 
©adcaaadca ©Q © d a @®@ ©@®3G5@@aS©ca. 6 © d a d iSdag 
@@C3@ca© a© ®gcaa 300© o®&o ©e®affl@©aS© q>@g QQoQca. 
@®@ ©@®afflo@aS55 q>@g @©aOd 2 ©© ca®©Saca. 6©a S® G3CB 
©@©aS© @@ca a)6?©@S. ai©Q®caa@©£" ffl@©aS© © ^ o a £ a c 3 

g g § g g a® ca©a 90. e®Q© d a d t©d @@ca@ ©^caa£a@© 
©adca85©®raa© cao© S S a qrod (3©a ct©@© © ? caa®©£ @©3©. 
©ffl g © 6 © c a a ® © d © " © ( 3 @cd©© @© gg©@ gi©S®ca. 

G0&sx@@ G)§S) @6kDe@ 

OxssxKXB 69. Ghosted 

GOG08X5 
den dtSM eea® Oq ck&6 eea® 

d t c a G o a 2 

CDS ©£?33© C3CD Cp®8@bZS>G£)a 

c5©@a©© casj egJOaca®. q@d csOdca e>© ®g50© 
eaooSogsaxa daa ®@© oa@aa ®5. ©@@aS© 
©_ :eaa£aca @aaS® ®<$1 g®a@a©® @@ca 
©^oa£aca @aaS® eaaa®ca Q@®mQcaS. 
ai@©®caa© cag @@'©@ q i © Q a eto@BSbo 
qaSaQca© ©a g a d ©@ffl© cjoe© d a d i S d 

©sea© Q © @ © S ? ©ffla© 9d©©ca q>t©©dQ. 

q o eaa. daa®ca £©s go© ©i@Sg@(_ 6ge3?aa tr©e3©a©©?ca 
© ©caa®ffl© eaa) ®©@ffl©. q>o Qdi@d q>£© Qa©@ s@ea@ ©© 
as^Oca G)@ Qi© ©d@a 
@£a> a© @@® daa®ca £©s 
o©©<3. CfO eai® 
@ £ 6 a ® „ @ © ® @@ea© a,© 
©d®i @£o gffl© 22 © SiQ© 
QQofflca. @®® g©@@(a© ©© 
©d®3@£a) dLfflia© 
6caa@ffl©£ g e a © dLoia 
®©@ffl©£ cdi®@©. @®caO 
g ® a d © 6 0 ® © a© ©© 
©©© (X) ©Osa @£s)ca© 
(®e@o© cOi® Q) £ ©Q (Y) dte3©_«D3 @533@®5@ea3® 

18 (5^©JS 23 01 



©63a®£©C3©e (8(23©©© C6t® 9) € °8©. ©i©(Js>3© SJ® C3©©S 
0®© 66®) ©£© g©@ca® ©Sea" (X) Q6m ©<£© ©® q>©6 §>© 
©63)635 ®©©©© d Q@Sffl ©C33©ffl©£ C6t® @©S. 

ea®©6 @6to ®©©ca©©cl 8®a© Oraca ©®©sj@cd ©£®38ca 
@£@£S3@ffl© ©635 g<[ffl@0C365)0© O®05C3. ©©£© ©S0C3© Q©@ 
ej308£S® ©63© ©@ea G3t@@ax9. rot@S®c33© ©t© ©63© gi© 
@©s®© @£®3©ca© @<ro6©ffi©® ©©a© d3®ca ©£©© ds® @£®© 
®I<_}&> ©©3© ©©saca ®@ca S ® s ©63© ©©©ca© ©©ca <g©@©<3. 
g o C3C33© ©© @caa©© ©£©0® ea<r©3 das g©©ca© ea©©Q. 
©©a©© ©63)© ©©©©©£ q>@a® ©caa@ffl©£ ©©@C3© cf o© cOt® 
@©Q. ©i@e3®caa@S? §>© ©S3)© S®a© § o®f°S© q o O @03©ca 
qt© @©3©8. ©© Sssh© dasca© o®@a© S® gca ©rosea© 0©ea 
ffii^©@©(3. ©3©ffiC3© ©03© @635@@3 @©3 @03©ca @© 8©@© 
@©3 06336© ©Osg)©, 633©© ©3SD83) Q@Ca® C3®ffl 8©3® § 8 0 

@©s QdiQsS ©t©Q®C33© ©t© ©63© ©©©ca®0 o© 8@® 
g8c;s@®© ©ea@g©. 

q e o S . 

ecVte 

CD6§S®(33 

e C t o 

C t O O f f l 

0«s5eo>S 

©jScKs iecBd 

e o o e C . 

ODSOfflO 
Oi30c3 

ec5to 
E S o o e o f i 

C6i8© S O © © c o © a ® _ o 06te@(3© @sa@o®6\ 

6t caOss 4 

£)3CDBX3Sf 8QCGti SSXD S® &C33 QlG 8S) 

@©@ 6i caOss ©jg© ©3©s ©cog© 8©3© 8® ©caa si©ea®caa© 
taffi© £6t@©® a © Q © e © ©©©©£ ca©s o t s t ^ g ©0(3. 
Si©e3®ca3 ©3©83xa© ©cog© S©a© Q©@©3© (©83)0 ©@a® 6© 
Ca© ©@" §>0®©© 0©©Q®) ©£@©®C33 £66©SS) @£®®0 ®QsO 
0©©S3 ©tSC33© 25% S. (©©" g>0 2© ©£©© <3855©©S) ©§©0© 
£0t©© q©0© SOX © ®Q©a© @£®36ca© @@© ©sfflssxa© 8ca 

ax©SG)C3J8 

©£©ca. 0® o © 6 ®Q© © a s c6i©©0© 25% eaa®ass S@03© 
£6tQ© 8®0c @© Qi© 

8d8c30S«S«5 

a O t e 

E S o o e o f l 

K M 

a a f f l e o f l 

q e o S . 

o T t g e J t a ) e d t o 

Q x s o e o f l 

(33836)8 

ecxxs 

e r a t c e a f l 

6J OOffiS 5 

©© £6t©8i>0 ®©3" 063© ©©©ca a© ©saeas, q>i©. ©® ©caa 
©i@S®caa d6i©©85) ©S3@o@£S a©0 ©©a@3 ©t©®0 0©©S3 
ggg® g©Baca Bsj@© ©i@63®ca3 ©3©ss)@c3sx:©0 ©asssxscass) 

0S3©S Q0C383) (3@© 883© 8 ® 0 C3i,©i©8®C3. 

t5X@c9®C33© 

QCtag,® 83©ssca© © s g©683)0 ©(,@Q®ca3 6£6i©si) co© 80 , 
©@ £6i©30© 6 ® 6 i S 6 0®ca© q>63)@0 ©S3© 8 (3©. ©0©® 
g®3@38© ©6® ®0®3©0©3S© o© 6 © 0@ca© 0S3®i©© 
©6©©ca0 o©©© ©6®0 6 ® ©©ca© ©doacsca tfC33®ass @©Q. 
a®ca 6£6i©30© ©6asca Qt©© Oca© 83X)6cac3©0 ©©oag ©as 
©©©ca©, £6t©3 g£®i§ ®®®ig £6i©® @©G. gd® ©i©0® 
tJO©g©3 £©©©. QlQ ®C© gC336g)DC3 8 6 ® 6 i 3 6 00C3© 
8 i S g 6 ©o£8®0 £6© c©c33©ca ©caa q © S 8®a© ©a q © 8 
3^® Qi© 0©Q. q©®3© ea© ©gma© ©9 ©iEg6 6 ® @@ca© 
©OC8®0 C33® ©C33 ©® §>S"gC3 S©3© ©©0C3© @@3SJ) 0©Q. 

3®80® ©0©©caO £gs5©s g©©36ca© 0©ca c;6<©3 cjjg cam© 
C9s©3©ca© 0©3Oi©©ca^© q>3©3C) @)6©ca ®S© ©iSg6 ca®a 
C63 ffli0S(3. ©OC30C3" C3ffl© ©©© SO® C3C©3 ©Q©3©® 
ScaaQgca© 0sa®i©ca. ca®© et© QSasscaS© oi©a® S@ 

23 6&6@ SDQXX3 01 S£63& 1 9 



£K@S8-D£> 

oaxBtBca _®©a" ®£©ro, qa>®3© ea® qcteaaaoG cdd© qi6@8. 
CDaC cf£BO03C3, Q®O3c3C30© COD g(_8„DC338 8 l S ©ffi'E'SCB®' QiS 
© O S . 

ea@63i8f_oB cacao etSmocJ 

QX@S®C33-€ @a®Offl QSSSOOCS 0i30(3 O30©@Q®(3 @® OC 
@CS. 9 ©"@3 S S a @S© q8e5£rj©@g @@" £©"g®0 @gOos5 ©a 
daraoSa" S 3 ® Seas {§ @osxo©0 @@cs t a i @ S c 3 g®. gcSaraa) 

„ @®3S©. cbai®" @@® OtSO o o O B q q s q 6 8 ® ao@ca gOa© 
SOrojOiS a g g®, aoOcacBS. @®S g ®aS®S @©3" (30®" ®§sS 
qog e@e OtQO eo08@G3®_i a © g ® @Q<3. ©©caQQSeb", <5SeS 
©3 O j Q O q O q S m a O gS©30 g S 8 ® qag ®®"©"So®" qjSB® 
S i S oaOQgcaa q©£®S sSto&si ©C3c3&5 o © g ©o©®0 g g ^ 
®g ®3BJ__!ia COSJ® C3®05© qt®. d®§£ @@" ©@ C3®Q ©i© 
C33®'£@3Caa5 OQSa SC33 fflOOQ ®J3© 9 l S (3®© Q@3@9C8-) 
©iS© ©igiaJQca s®DS)i_>c3. dSeaa ®&@S©C33 g63t33-@c5 
0®23©CB23qocxa®"®(^cs5c^ca^ 
@®o qSOi. 8<_£® q S ® ©3 ©Q^SDaaO @03©S. c j ® 0 _ 
@O®d®8 s© oqso q o @c33£©a, ©Safea - '@Qe3@coO©a'd' qt®®" 
a ® s m a c a S . Oca SS® w&a q O d ® oxa 12 ® ®3©(3S C2@ 

©@® ® s _ _ h _ 8 £ cbOOcd® a O (_«S^@c5^eD©Qe@0.ec_€® 

e_S ® 0 3 © s c 3 S ea£©3 ©eaOaO O l . 1 0 0 , 0 0 0 - 3 0 0 . 0 0 0 a®" q ® 0 
@©_). @@® 8 8 ® ©3@C3 g03® g@Sa g<5j ffi3@ffl gSaO®C3 
®£a"® qa©©aca s a s a g @®dg5 ©OSSa"®® gO_©3©a ot©£ffi"© 
q@8s5_o a g ©aaffliffia. q a a o a o ®_®" @o®"©3 g q«35@~i q_. 
50 a! o@®) 8©®" 8@0 q£_J03© ©iS q«55©®" ©eaOaO 300 
SaOcaa! ©ra" 8£©„3® Qc, aO©®" @_3Ss5 co© SSca. ©a@eS 
©Sro®" ©oca q § . 50 £ a !Qa 8©e3 8®@ ©C3£® Oi. ©go® 2 0 

@©®0ac3c3. 

© 5 ® @ 3 ® s t _ £ @ r a ^ q © 3 ® s o c ^ 

_ S @03©C3S e3£©3 0 ® S 3 ® * @C3 @e33S23 Qt®G3ffl" 5x a5 ©us aOQ. 
©03®©" e o g a o e a £ © a ©a Bag© q®3CD®@r-g a©®* @®g caa 

ffli®C3.d©t€i®B_©aa®ifflS(_£®@®^ 
aOtocaSa" @a@e® ©OSS®"©©" 8 8 ® ® a @ < _ gcas SO® Seaa 
©i© ©OJSa" c3o©23D©s de s^ 8®®* @e5® ©e-oO@®sc.. @Sa@®a" 

OQ©d, eaoQOa® @®a"® eaoSOQaca @©®a" o © S a OOSd £ 
©acJOsgJea" a ® ©Sara" ©e q g ® 9 @ a o S @Qefe(xO®S!_qi®a' 
® 9 @ © C 3 ca®® c3o®©a@css5 ® a © r o a ®0®s5 © Q a r o " caaOS® 
Qfid© @ © a qi®. 6©®®" qojOt qaSaa SScacaS ©aOroa 8® 
atea S S qwDg®8__5 ©raod© ®@® ®3^ ® 3 8 e x a q o s s 5 ) £ ? 3 © O i 
q®a@caO ® 0 ® a £ ® a SS® q © a c a ® a © S . 

t_«@fl®ca3© QIGUISB®. 

g©®g, ©aaffliS ©OJcscaS @®a"@, ©033®* ca£_o £0® ©G3£® 
£0a o%S® q o ® g Seaa®" g @o®3© ®g ®i@S®ca3© o a @ ® c a 

ea^ma q t S d a ® B a r j o o ©OJcsxa qi©0® BigiS©® o®0aca. 
ffi«gQ®C33© ©lgiSS©®€ Q®S®3©C3 8 q gra*©®* 0®30@G5 
®«§Q®C33 SO ejO®" SOs® ©i© eaOaa" 0@O © © a ®i©Q®c33 
©3®ac355 ®3 c3®Sa"a Qi£> caOffla" ©@0 o. ©®©iS esScBcss! 
®eMroi@£3®C33©35)ffiC53a'ffiO®6©£e^ 
®©ad a ® ©@© @®" SO®® ®®"®£)C3 ®jO®" a@ sxScs. 

®«§a®c33 ©aaaoaJO q i S ®iOd© a ® ®©ro" ®i@Q©ca3 
©asfficsQ) ®3©©3® Ss® ea® 6 ©a5®©©®* ®t@S@C33 cOiSaj© 
Co® ?®0 oSeJfflo q©c;®®f_. ©QsfstsJ ©3®a rotsJoJSo 
oOeseoaO® ®jOi @@® ®®e5©ca cSSaS©®* excDScs. s®ca Oej 
OiSO @@e3@ £Ocsa a ® eaO© OtSO oOscdssacaS @Sa5 
©C33G33C5)® ffliSca. @@® O085_@) e3£®3 ©C33£ffl 0e33OfflC3©0 
©icaS©©© OiScad 3 0 S o@aa g d g®3SDcaS. @®@ oOaoaaca 
©a®" fijgaOgecS M C V ®@ea ffli^a5@Q® Ooj ®sea@ oO®3© 
®i® Sld@C3. e33®3®3@G3®" d S qC5K3 80 S . ®1@63®C338 ©COS 
SOSfica esS® qca ®@ 6(3 800 q g qcxaS g£E)B. ©OSSca 
era ®i©e?®(338 cs® ®a^)e>cs^ 
©Sag® q©o23 ®ra"ae)c3S. @®@ oOsseasca" SO©£s ®3©ca 95% 
as o®@9cs. 8£233C£@(3D" ©a* ©©3®* s s t O g ®3®©qg OOeGfaR) 
6 g S £ 0 ©C33CS3 S©®®" 630S. 

l @C33©_) OuDca C3O8SS03 so q o c j _ ® c d S03c_ g_^55)ax3 

S ©osso© ea£®3 o Q S a s®3£® © a © d o @@r__). ©eossoaa' 
o g © ©fflsaai oOa@3 SO© ©@sJ® ea®aOi / eamoaOca g®303 
eiia©®© o g © co® ©iS Qa@\3 QcaaSO ®i®@ q o o g o . 

z QZBQ®ei (3sx50CKar_«s cso fiOecxs esO cd®dc5 s ® 

C3CDC-0. / C3GDQX)OC3 O O _ _ 0 © Q @ 8 _ SO® 

easaOi eamaoOa £ ©ocoa a ® :-

q) 8©3® @®3© SO® @®3" q©c33®@G5g e3®Ss5©®30Cd 
qdffliO QI@® 

qa) gO© 8 § S g ® ®i55o® ©Sc_©caO @ S SO® 

®i@S®c33 ©as® aaa'ms©© ®g 5 0 7 . S © 6 3 9 3 2 3 ® ® * do® 
OS® © ® S @ @ C 3 © £ 5 0 X ®i©S®C33© OS® 03® CSS® 
S ® S @@ea©£ o © S . @®3 £ g j ^ ®3s@-%a S@"o aj® 
®38®C3 ®j§®" ®i@S®C33 dO® OS® S©S©©C3©®8©(5W" 

© S 3 ® ® ® 8 g S £ ® qifi ag , SiSca. 

qi) ®oO gea© ©Sc3©c3 ea® Sgo i®0 ©a* 3 mg© ©Seas 
SO© (fflOtsS ea®©(3" §©• a3©@c3g ® ag©@oa) ©S3 
cds5®3 goO oOe_3®0. ®i@S®c33 eaS® ag@ coSeaa 
SO® ea®®0 0 0 8 © ©S@®8®* caaOda 8 qto.) 

qi) © S ® £0i©s5 eaoSza© S®3 SO© (£0i©a5 4 ®c®a> 
@©a©0 £0i©®" daa* @£®S o@0dS © iS© cx©3®G» 
®®"®e>c3S 50%Ss5 q g a g miSo. 

©) Gft@S®(33© eaS® £Oi©ai ®£©©3 cduD@© qffiacateca 
©iS® 

i) qiO ©ejd ScfOca - gO@s g©ca ©S3 ®ro ®iSca. 
6i. ©go® 3 S o®@a ©us ©8. ®s'gC33©© S^sasO. 

i i )0 l30 O3O0@C3fflC3 ea© ?0© ® 3 § Q © '0@©'o®" 
g S a O ® G 3 . 6 8 ® ao©o g03® a g g ® gSaOQcaS. 
©oea q § . 5 0 S 60®* S ® 0 Oi. ©gcaa 2 0 S ©ica a g 
g ® @0. 

20 Qtp® 23 @dd® sxgxxa oi 



©OasxscS sx©S®G3o ©6£55ea) 0 i S raOcDffl 

®i©S®caa© S i 6 i © S ® ea^sx) ©Oasacd gcaa©®© @@®te3ca 
Q o e eaoSOSa 6 0 S @ 0 g e s CPCPTSWS eaeof i . ©a® S ^saS 
8 § © £ © J © 05J®© OSes© @G3D©®m @®@ ©2330ae3C3 ® S © 
033)65X3© 80X5) Q_\S® S6©8a@Q. (9C3 ©033) 
©QDOgoBQ C3CeD0 C3i®@03S SC3e) Q © 6 OOS5@3©Q @© @©@6. 
@®©£ 80®C33© O g f © 0085@3©Q S»C35)C3 65)6® q ® 6 ©Sj 
©a©©@ca© @sa©s S S @a>§ QQssa© ©arfsa© o0es@@9cs© 
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