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U'!ln'l1nUVJmmnmll-lfl'!I'!I~LUU'lUUU'li.J~1'1::1UUU11JU rhUMU llnl'lth~ Vlfwmm'\u 

, I.Jl-111'11.jVIT ri+'!lfl\.lfl'!ILUd-'!ltJ 'lun·wtl1Vlmmnrmri1di.J11UU1'P1Qiiiuill'!I~Li'VIfl'~~1UI.J1n 
I.J1tJL~'!I 'l~M P1 qiiiu 1Mri1di.J1 

' ~ ~ 

'luVJ1~P1Nri'uii11.Jn1t..lr::-n1 nr Y 11 n 1 ~ 1-J~ut~th~ n111 IT'l llfl::'WM~IIltT-l uuu'!lwil'!l-l"~:: 
~. ,J' Jl • .. ~. .. ..I .:. J' v 

'llfl1fl L\.ll\l'liU'I1 nn11'!1WfJW 1'111 llfl::'l1 n '11U'lUVIfl 11-J'!I-l LULI.J'll~Vl IWI.J'liU I '!I~ f'l'l11.J II '!l'!llll'll'll~ 
..J " . " 

fl u'lu 1il'!l~'l:: IUUVII.J1'll'!l-lU 1\1\.11 H1m1t..l!ll Cll-l ul'lY rm::u1111 '!11'1!1\1'1 nrrn l'lfli.J U1fl ri1vi'l1.J 
' ~ 

u::i'!l-l '!11 n11'1U'!I~ 1il 'll~ ~'lfl 1-J flWl:t w 11 lil'!l-l~ Plii t..ITP11.J 1 n~u f'l'l11.J Y M 1111:: l'l'l11.J. n:lw1 ri CJT 'l'll'll~ 
J' ... ..I ' ' ..I ."1 ' J' ~ - .l' ."1 1t..l1~ ..I • fiU'I::I.J1n'liU'!InnLVJ1 IW11::1Vl1VIIuU'!I~'llllJ::Un~!ll III'IU'I::'ln~Pl LLn'l luU 1'1 L\.II.JVII.J~I:I1J 

'I::I~I.JU'I4'fl~l~fl-llil'!l-lL~IUU~'!I-llvi1LU 30 uih~MU1 
~I.J'!I~ii11.Jit..I'Wi~ lflfl~'!lti' tJ~tliii, 1 nJ1vi'li.J 1'1'111-J 11\X~ uii~ 1vliM~ ucJuiiiu LM'l 11cJu 

Piunfii.J tt,.,uu'luMfl1tJt..lr::IVil'l'luYflnd~-l~vh'l~f'lumtJiuuonu~uM0-lflt~'!ltl1iiLM"J uVJu~ 
'I:: IUU hflrlfl iii I~U 

.\' • ~. ... .. ..I • !< J' ..1- ' ."1 
q lllrl'1 fl'l~'l 1'!lU 1Vl'l'l!:fl ru 'l-l"'f LU n-l fii.J'Ij Pll'l1\.l n1TI.J n~Vli.J~I:I1J t'l7'1-l'liUVI fllll 'l1 luU 

mm~U1fl-lfii.JL~1U1'P1Q ~l'lL'I'll'!l-li.J~l:ttfnliui~'!II.JIN '!IUfirTI.Jf'l'l11.Jri1ilnfllllQnlllllll'llfl 

1 VI fl t u Y 11 ~ ~ 1 n;; P1~1tl1 fl'l11.J fh'lMU1 n fl'utl'11.JflWl:t~ 1uu1 M"J'll'!l-lf'l'l11.J 1 ~utl'lfli.J'1 '\~ 111 

" .. ."1 .t . ..J.r. -'!11fi11U1UI1'!1ULLfl::llUU\.IUVI'1~1uUTNVIInTI.Jf'l'l'11.Jl\.lUN'll'!l-li.Jfln1'l::llfl::'ljUPll\.lllj U'!ln'l1n 
J' v .,. ..1- ...~ ... v ~-'<X. "' .. ~ . ~- ''" v ..I v .. 
ULT1fl-l~ 1\1 lnfJVI!IlUVIPinU ln1Tinl:ti'1T LYI nUn'1T'liU'1flvl'l'lltl-lli.J'!I~ LPlfl U.JJ.J'lUVI'I:: I '!11 n flU flU 

I.J1L~ r::UUUI'll'l~1111'1¥1-l~Utl'!IUU'!I'li1PIII'IOflfn1VI 
~'!Ill 1W'lltl-l flU 'lu'!IU1f'llll'!l1 'I Q ntJ fUUi-lL~i'l~u'\liYPitJiil'l'l n 1fi.JVI1-l~'ltl1W 

(biological engineering) ll'luuu;hiil'l'lnTTI.JI'I11.J1Til'lltli.J 11'1!1-J un::VJIJl UVIUri'lUl'l1-l 1 
~ ~ 

'll'iNhl n1fJL~ Ln'!lU~-lT1-l n'1flfli-llll'll'lm::'l Tlll1Vl1 nr:: Y 1-lfl nl'lm::I'I11.J'1 Til 'lif ucJu Y fll-1:: IIVIU 
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1 ~ ."1 .J. ... .. ~ • ... ... J! ..... 
~ Lul.!U1~n'l1..1 L T1l-.1Lf'IT'!l~ nr::IIJ1..1n1 n'l1~1U'I'Il~i'li.J'!hl 1111 L Vlfli.JI.JI.J1l.!11..1 LLn'l \Jl-l LflT'!l~'li'lfJ 

vt~ (hearing aid) LT1ilfl!lnnuvhi!VIIIl LLVlU\olfl'!llllLflfl~ (vocal cord) l'huvtuutHJI.Ji:li.J11..111..1 

LLfl'l ~~~ n1 fl'~Yifl 1 u 11.JI'h fl'll m nJf,l nvtu~~~~~l'l11.Jl-lfl~"l1 nvtuJ11..11.J LLfl ::vtu"l1~Vl ~ ~ 1u nr:: 

CiJ n~'l1Vlll nr::CiJ n 1Vlufl1h nT::CiJ n u 'Ill.! LLftZLftULL'IIUI'l11.J m1.hlli'~ LU~fll.!Yl~ UVJU1?i'lt~~u 'lif'll'll~ 
L Ytfli.J m n.hlli' t~~ Lu~uu~'l'l 'I T'li.J~~~l..l~'l1'1 Ufi::Lt\'UL ft'!ltll~ dh ~~'lL"l m TLLYIVJul'lll'u 'lVl!J 

' 1 ~ · I..J 1 ..J ."1 .1 - ~ ~ ' , v 1'111.J1TC'lY11 ~ n11Lwflfll..l 111VI Ll'lfJLwl..lll1'll'ln U'lTI.JYI1tllVl'l'll1'l'l1'li1!J'Il'lfl'l:: "11..1 LLYIVIfll'1ll1 

Uf'!l~i~n~ t NYifl1f11flL'Iln'Jlu~Pi1 Lilun1rLitNO -li'll~'!lft:::LYin -litJ~'!l~'lL'il1 LLn::-li'!l~'lli111~1.J 
ft1l-mmh ~ ~ Lu~uu t~u 'lif'll'll~ LYt!JI.J'ttlr LL'IU'11 LYtfl I.Ji:ii.J11..111..1 u fl'l m11.J iii~ ~'!l~ n 1 nu~ uu 

'll'i'fJ '):: L Yt !J I.J LL Vll..l '!l'i' fl'l ::'11~~ ~ [jJ tfttlVlf'!l L~'!li.J ft I.J TTC'l 111 \'j '!l1 'I LU"L.!~I.J1'll'!l~I.J~l:IU~l..lfl1..111i" 
r..J "' ~ il ,j r ..J ~ ~ v.j L 11 Ll'lf!CiJll1YifJ1..1111n'IYIT::L'!lnVlT'!lt;j11flL 1..1.ll..lfJ1..1111Vlfl1fJLT'!l~ LN~11..1fl111ft1VlnTTI.J Ll..iftVlTJ 

'!l LI.J 1 n1 LL ft:: qj~u'\if~u fl1..11'1Vh~11..1 LL Y11..1f'll..II.J1U1U LLfl 'l 

~'ll~~ n1fl'~ Lilu'll1'l~n~~,..,il~fltJn1m1 Ll'l 1'11..1 (clone) Ll'lfll..lfl'!l ~~jj:pj 111~ LVliitJu riu 

VJn'!lth~'lutlhuW'u1jnTri.J il'lLI'lflflftLUT::tJ:: late blastula 'll'!l~nUft11.J1rm111uLLVI1..1~ 
- ooj 'l' oojv J1'- -~~.1."1 ..J ... v ..J."'~"- ... 
l..l'lLI'lfi!Jft'JJ'!l~ 'JJOU'!lnl)l')Vll..l~ 'll"l::L"lT[\JLlllU LPlluLul..IOUYl LVli.J'!ll..IOUOUY!Lul..lt;j LVll..l'l Lf'lflflft 

• 
(nucleus doner) 'lutlhuwl..l1jnfTI.J mm1LI'lftl.!LUft111{Lftfl~f,lnPl'lfJ1..11.JYl1 LLfl'l Ll.!LLn:: UT1 

0!)~1 un ::~1Pi'"l1 n n1 m1 Lf'l 1'11..1 LLri LT'l n~1U nPl -i'PlQUT::ft~ l'i"'ll'!l~ n1m1 Ll'l 1'11..1 'lu ni111"L nUl '!l~ 
mrfn1:11fl'nl:ln.1::~~~~Y11~ phenotype LLft:: genotype H n1rYi1 Ll'lfll..IL1..11'11..1'ti1"ll'h'l~Ln 

- ~ ..J..J ' v .. • I ,1 ~ J! ' ""'· I "' - ~ t.Jfii111'11..111111.JVll.!1VIVI LLU~Ol..ILVli.J'!ll..II.JIIl wfl'ln t.J~ WI n'ln'l1~11..1'!l1'11.JwT::nY1!ill1YII.J1 n'lll..l 

U"l"j1Iummu~~11..1LLfi::Vlii1ffiul'lui:i'!l~ uiV'l Llflil'lui:it'!lmft 'ttlrru n1rtur ti.J-iu~ult.J ~!111 LL ml~ 
..J ' . 
\'l~~n'l1 

u n.JVl1'll'!l~ 1'1 'l11.J r'h 'lVlU1VI1~ n 171LYmuLLfl ::'iVIfl11'11ft 111 f LLfl ::L Yll'l t 1..1 t f'l u Ltiuu n.JVl1 
-:1 ..J J "' ..J. I X .. ~ • « • v 

'IJ'!l~ n fl!i 171.J"l77fl1VI L I'I'!II.J f'l~ LLI'l ::n~VIw~U n'lllll L"ll..lf'l'!ll'l'l11.J 1 fill LLI'!::f'l'l11.J LVll..l LLnl11'l'IJ '!N 1'11..1 

'lunrcil'll'!l~ n1 T'li1U'!l-im:: Ll..ll'll..ILU1..1~'l'!l!.h~~ili~m11.J t fln LLfl ::1'1~11.J L,:iu LLri ~'l'll '!l~ 1'11..1 ·~ ~ 
vhufl'll~fl!i711.J"lTTfJ1L~'Ili.J n1r4~mhU'!l1Vl1T LLfl::t.Jflt.Jill11'11nYhfi.J~jjft1ml:IU1..1Lfl'!lu 
VlT'Il '\i!ft1rLI'lii LN mrL "l1n.J L~u t111 ,..,1'!l 'li!ft1rLfli:irh.;'111,;111~'1! LLfl::tT~i:i t.Jfll11 n;h~'ll~'lue< f'lt.Jfll11 

:.I ... ... ..J ... 
mnn1:1111r LVliiJn1TnJY1Luulli''l'llth~Yi1u'll~ilL1it~~~uu'!lu'luil 1999 trm::u1111VIL1illl~uriu 

~ n r Ll..II.J1 Lfl L;lu~~Yi1 'l~l'll..IUllll L~'!lfti.J'!l~~ri LftU 1111 u L •h'IJ tJ~l"l1 fi.JVll;jtli'tJ~'r11 fl1f!Vll;!Vl 1'11 uwu 

lli''l 
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n11Ylllll\tl~V11~~~qf'l11\lllfllll!ln1T~T1~ti.Jit'l~l\ DNA 'l1o1lJ•nn DNA 1Jtl~hft\tl1"1 

i:h.J 1\ 'l ~ m~ 1\U vh 'lM Liilll LLU 1'1 VI iTtJ 1\1 !l~uq"l 1-11-i~ LU UL ~ tl t Tl'1 'l1o1l-l11 tl~ 1'1U m Tt\ ~1~ 11u 1'1 VI iTtJ 
~'l""" .JI ' tl-,; ~ -~ . .J.J .. 1< ' lll1l-J!ITTI.J'D1111 \o1l-JI'1'11l-Jvi1~V11UIIltlU1 !J"B'lU::: n luUn1 1Yl llll\tl~Vllt'IU~ Ill\ :::tl1"1l-J WI\ I1 Ullltl 

1 ~ Jt ... ,;~ "'ttl .. .J..I 1'1U UJ11U\o1tN 1'1'11l-J n1'l\o1U1V11~11'l'l f'l'ln 17l-J '{lll\o1U1 l-11 O"'UI\1l-J1TClVllllfltl~ I ftl~Vl nn1'l 

l-11~UMtl~UftU1l'il~tl'ni1uu!Ynul-Jtii\1UL~t\l-1f3'flll-lfn1 ~~11'1Ui1n~l-Jtl'n~V1U1f'I1AIIlfnl-1f3 
L'!h~tl~ulo1tl'~~tltlr:::l-'i''l~ ~'fl~n'lunA1~Vll'l'lrm 10 l-J111fl'l 

mrnffi~~uqnT1l-l (genetic screening) LUU~nLV11'1ill'11o10~~~uutlq,)\o11V11~illl\liTTl-J 
l-11 n IV11'1ilrlvrtflum r111 T'l"'l'1'l1l-J i:illltl n~m~~uqnrm;~ ullimrntl~'lul'1 mfl-11 rm~ (run 

-h amniocentesis IUUI'1'11l-ln1'llo1U1V11~~VlU'1f'l11\lllf 1JCU::I~U'lr'furiluutlfl,JI-11V11~illl\liTTl-J 

mlllT'l"'V'lU~1V11Tn 'lumrrfi:Jtmtl-1 L 'Dl-1 i:i 11\U n~ fj n~ liillll-11"1:::i:i llltl n~lo11'il'ii1"11111U\o1ft-11'11\'illll 
'1lli 'ifimr~tl 'lihill-J llmthumrrfl-J1TIIl1~11lltl1J1 'luQ~~~l-l~'lV11Tn'lum'rf (amnion) 1tl 

lllT'l"'LmM'IIl-1 t'hV>luNmt!Jt'lll-1~~ 21 i:illltln~i1 3 ti'u (trisomy) ImLl-IL'IIl-l~~~n~ 47 
J- .,j _,.'"f ·I ...1... I ... 8 II 

fjOV11nllll-11n"':::l-l'il1n1Twf\,Jfl,J1'il'ii~VlLTUn'l1 Down's syndrome \o1U11111111\n"':::nl\l-J 1-1~11111 
""~ _. X. ,; "' -~ ~ ~-I "' ~ ~ .'1 • .J -~ ~ .!I .. "':::l-1 1\ Ol:i'ClJ::I \o1l-J'iiUnU'D1'll 'ill 'IIU Ul-1'11"1 :::LwUIII\ Otj L TW\o1Ttl tlll-J TnU \.11.111111 llll OVllwU L fi'1Ul-J 

ft' nl:lru:::nfll-11'1 fl1!l r'fuVJ n'D1~ l-11 n n~11'1 i~1-1ct~1111U ritlUtl1tj 1 o 1J'lU tl r:-l-11 ru~-10~ 'lut\1l-J 

~tl~Liiutl1tj 30 il nrtilLI'1Ttl-Jt'Dl-l 47 U-IV'lu~n'luti'1TM'IIl-l~ri11-1UIIliWI'I~~LI'1TLIJL'IIl-JLUU 
xxy (Klinefelter's syndrome) l~n~liillll-11i1L1'1tLl-JL'IIl-J uuud1uu~'111U~'l~~n~1tln~ ti'ru'VI::: 

'li.JL"'rfl,JL~ULIIl i11-1U1tlnl'1fl1U~I-1rY-11Yn"':::Ufl,Jfl,J1'1ltlu 'luMtU~LI'lTLl-JL'IIl-JIWf'ILUU.XXX 1~n 
~ Liillll-11 Li:lu~~-1 Iii~~~ Llllui'l1tl"1 :::0 i1-1mutl n~ ILI'l!Y n"' :::IUUI-11Yu 111\::tl fl,J fl,J1'1ltlu 

Ll'lTLl-JL'Dl-1 47 !T~wu~n'lunrru~LI'11Ll-JL'IIl-J1Wf'IIUU xyy ~'li1U~i1LI'1T'M'IIl-IIV'lf'IIIUU 
n~Y n"':::~'l~~ i11LU'l LUl-J~~~Uf\,Jfl,J111-i1ll\111l Ufl:::i1w~~nTTl-llUIIN 'i11'11{\,)1nmfi1UI'1Ui1 

LI'\TLl-JL'IIl-1 xxy nrtil~llll-'i'1U~Ifimr'futmtl-JL'IIl-JLV'lf'l~'il Tumer's syndrome ~-ILI'\fLl-JL'IIl-1 
IV'll'li1 x ti'u1~u'l 1'1u~iitJ1mrd1uu~1-1rY-l~'l ~-~1l-lLiiu 5 vj111 f-J1~11-i~lll-lu1 Ll-liitlr:::41 

l~'!lU 1Lt'l:::fl'lULio1C\)Ufl,Jfl,J1'1ltlU · 

~ -!l-1l-l Ill~ u n lli'l '!l tl1-!l-111UUm 1l-li:i 111tl nPi~ ~'ll'il-1 tm Ll-1 t 'Dl-1'\l.i llt!.n 1tltJ~ 1'1U fl :::~'1 
'lltl-11'111\ 'lu'llru~ L'llfl u~lli'llluuLl-IMn 1~1-11tltl~~~'lllri~iiti'1T Ll-1 L'lll-Jl-11 n_11~1tl n~1-10~1-11tl 
utJ·un~1\o10-J~Vl'N~Uqf'l11\lllfi1un~1 nondi$junclion 01111T'l"'WU LlllU IV11'1ill'1 Utll-JUL 'ill-! L'IIUVI 

;it\ l'l'lT"':::~1 ul-'f~rllo11'1l11-i \o1ffl"':::tl ntlULM ~~ miillll-J10U f\,J\.11 u t'l:::!T-1 LUUU q,)\o1111fl :::rm::'ll'il-1 

mtlul'1f'lllfl:::n~1'1l-lrli'lu ~tliLl-i"':::~ntl!lJ-~hldt~fh~n~liillll-11i:illlun~ 
1'1'l1l-ln1'l\o1u1V11~n1ruwV1!lv!'ll'1tJ'l~n1tltl~tlutl1'tl'l::mu'lulll1~ 11uu1t11r11 1llu 

.~1m1 'lM~tl'luii'll1tJnuu-:t'lllitl 'ltl'lrlf. ullluq,)\.11~ 1n111~untl 11'1tlil\.l~llln\.1~1~ur"'11'1'!l1"u'l::: 
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!l11!J ~~'l•ii'~ 1 tl1~U1"111'ltNl.nui"''!I~Uul'b.iiJt~~'lmLuw~Pi~tl~ ml'l1'!l~'J!'luvnui"' Ufl::ll'l~~ 
~1"lw~~111~w 1 iwnrrn~flw'lifthmnrn,wPhfm~1wmu1ft"'::vh'llXm'!lul'lf'l~J.Jfl::fl1!J 
.. v J( ~ ..... ,.... ..I v ."1 tl - .. - 1.1! .. .:; ."1 .J ~ 1-ll''!lTnl!n ILri'll'lW m U-Jl-1 L'!ln1t'IVJ"'::nftUJ.J11uW n!lll\.lJ.J'!lWI111J.J VI nTIUWiuWIT'!Wli'!l~Mfl!iT1J.J 

~m'J!wnw 

iwXwP!Ill'lTTl!t 70 'l!1'l'!liJ.JTrlWilln'l"'lil'flf'j11'lWil'lPl1QnnT::l'lr'l~i'l1!i1TIU~'Ilt'lt.lf3 
u1 J.J 1 H'l w n 1 TVJ111 ~'~ '!l~ 11'!1~ t ri'Jonv.l ~A 1 Mil '!l wvn;jlll:: Lll1 l'lWt:i'l P11Mfl1tJI'lWQ nu1J.J 1VJ111 fl'!l~ 
• 

I?T-Juulu 1932 "'wii~ 1972 n1rVJ111fl'!l-liUwn1'1n~lnlll'!l1mrr:::u:::ul1~ 1 'Jlfl~LTI'IILI'l:::mr'lif 

!J1Tnl!t1 iwu 1975 tltln1TI'IMT31MWtli'ltJ~11'l'l'l'l!111Lill~l'lWJ:hP11 100 l'lW~Tfl1111l11tJI'lWI'l::: 
37,500 111flflfhf l'i'lW~~Il11tll11tJ1VJLtlifuL~W'D111LoDI'IWI'l::: 15,000 111flflf'hf !T~iJn1TVJ111fltN 
.J,,_ ."1 ... '1 i • .:; .J ' .. ·~_, .. ,_" " ,,_-I ..1 ..1 
VI L'lfi'IWLuW\.l\j!ll:::lm'!ln \-IJ.J WLflnW L'l!fl'l1J.JIU11 U-JJ..i Lrl'I);LIJ.J\L!llt;jV!QnVl111fl'il-lL'!l-l IJ.J'iliT'!l~ 

Qn IU111 l~tln1T'l!111 i-D Pl'ltJ WW~J.Jf'hnUI'l'l1J.J¥jn'!IVJTJ.J1W~~T'il111!l11tJ1tliruhiJ.J f'i1 011-J~Q n 
• 

Mtiuu n~WJ.J'l mJ.J nWLI'IJ.J'IlLW'l-l n1 rPi nl!t1 fi'!l mrt~flwiM'I'IWLUWI'IWLri-l nu m rMJw i~l'lwuw 

I'IW~i:J;1fl!iTTJ.J 'llfh~L111"1::!J1nn~1rlW 

'!I 1 Mil'!l w ~ 1 n-li'IJ.J iw'llw'll'l Ill"':: 'b.it~11111'1,.,1'!lt'l!~'l!'l-l'li''ll'l1 fl'llti1-l~,.,r~1ul'lw ~111 r~'!l~ 
- - -...1 ' .J . tl ..1 ..: .l' ... ~ ..1 ... 
'1'1"11TIU1V!TYitJ1nT!iiTJ.J'l!1!l1Vlr'!ltJMfl'!lfl-liT'!ltJ 1 T:::'l!1nTVJ IWJ.JJ.J1n'liWLT'!ltJ 1Mfl!iTTJ.JV! ll'l'!JJ.J 

fl-l~'!ltJ 1 t'11J.JUT:::U~WL'\.If1) 1 011i''liT1Ufi1'11~"11f Vl1-llft'lln1W'!lW11'llllnlt.lft'!lU'!ltJJ.J1n ~~~ 
~1111l11J.JU!1JM1 3 ii'!l 'lM fiJ~ nri1'lJ.J1fi '!ll'l'l1J.J'Il111'fltJ1n~-J"l:::l ii1111i'wnul'lw41w'lwm n~ Ll-m1~ 1 

mass starvation Lu!~1M fl1tJI'IWI~'!l'h mru51PiLiJtJ'lLLfl::: LVII'l l W l fl~ n1 TLnl!t!llT"':::~ ~!ll'!l1\.l1T 
l~tJ~'l!1'lLflnltli Lll'li'IWI'I'lwiMf1)1iwi"''lw1'!l~dJ.J1nU'!l!JLv:lu~i111 viwfrl'll~iM~fl~~!ll~-l~'lw . ' 
iMf1)1ll'!lUIIW'!l-lrlUn1ru~nlLfl:::n1r'!jllfiLWLWfi~Vl111fl'!l~lYhtl'w ~-lW'!ln"'1n"':::~J.JLfl~tJ ri1{111 

I'TIIlxW'lf'!lth~MWn LL~'l !T-Jiifwft'~~1WLWn11l!llftJJ.J~1..1 n1T'!J llflfnl!t1tJlfl'!l111fl1~ri'!lWlnU l~tJ'l 
J.J1nJ.JM1P11fl 

' . . 
;;~I n,Xw'\tJiij Llfl:::iil~l'l'l1J.JWl~1~l-11n~W ;j'!l'!l1M1T"'1 nVJ:::lfl Uul 1'11 nit) nL'J!WrlW~'l 

~ ..1 - i ' ~ tl .. .J... I 

mnnULntl'l~fl~fllll"''lnVJ:::Ift WMI'l1tJW1WW1'1lfl~Mfl1tJ r:::LVJP!CN"j111Vllffin'l1 overfishing 

Ll~'l MT'!l'!l'l"' LfltJ"j 1110'ltl ILfl'l u !1-JM'l LT'!ltlr:::J.J-J1VJu Q n{u'lwl11wJ1tlr:::mP1 L ~'!lwthwii111J.J1 
1..nwn~1 1 0 U Ufl'l ~-l0LUWiil'l~U-lU'!lnn-l'!l1M1T'IWVJ:::Lfl 1VltJ~1'fl111J.Jt'IJ.JI,JTnJJ.J1 nu'!ltJLWtJ~ 
'l .J .olil .... ~ J! .... I .J ... 

L111 u !1JM1Vl 1\.lJ.J'!lW~'ll'lvl'lJ.J'I'Ift'!ltJ iwVJ :::LI'll'l'!lJ.J fl!l1'l::: 'fl!llii1M n rrJ.J lll'l::: n1m'!l~ lV!tJ'lJ.Jfl'lW 

'!l th~J.J1 n iwd'!l~O 11111-J nu~1wt1 mwm rnri'J rumw~~ LL 'll1lfl'!lJ.J'll'!l~ri1wm1ww tuU'l u ILfl::: 

1\tJW~~ LL 'l111 fl'!lJ.JU'!l n ~ 1tl1m rum1 J.Jfl mJ rnlil '!l ~~M1111U1-l ut~wi:ll'h L u~u 2.4 jjr~~ nfJ.Jul'!l 

~lll~~Fi'!lWif1-l~ ~M1111WVJtJ1i:Jfi1UL'!l~r:::M~1-l 0.1-3.5 jjl'lflni"J.JJ1l'!lfl!l1T W'!ln"'1n0'f)LWiLMIIJ 
" ' t.r ... .... 

U11l'Wf'lLMfl"'1 n Cf'!lUTT¥)nu11l'wri 1ii111~Wti'!lu1iw 
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E 
COUNTRY N (N X I)' 

United States 209 12.3 2.564 
Sweden 8.2 0.9 57 
United Kingdom 57 5.9 334 
Netherlands 1:'1 5.6 74 
German~· {West) 59 5.6 333 
Soviet Union 248 4.9 1,213 
Japan 106 !tS 374 
People's Republic of China 786 0.221 173 
India 585 0.21 123 
B"t1rma 29 0.07 2 
Esypt 36 0.29 10 
Burundi 3,8 0.01 0.04 
Kenya 11.6 0.17 2 
Uganda ·- 9.1 0.08 0.7 
Zambia 4.6 0.06 0.3 
South Africa 21.1 3.0 63 
Colombia 22.9 0.64 15 
Chile 10.2 1.3 14 
Argentina 25 1.9 46 
Costa Rica 1.9 0.38 0.7 
Cuba 8.7 1.1 10 
Haiti 5.5 0.05 0.3 

111111~ 10.1 l'l'l1l-J ~~·m./i VI Tl-J'll'!N ~~ ~ 'll1lfl'lll-J'll'll~UT::LVII'Ii111~ 1 
(Ehrlich, et. al., 1976) 

Gasoline Share of Population 
Use Per Commuting to Work Activity 

City capita by Auto Intensity' 
(gallons) (percent) 

Houston 546 94 14 
Phoenix 512 95 13 
Detroit 482 93 20 
Denver 462 88 20 
Los Angeles 428 88 29 

San Francisco 424 78 23 
Washington 374 81 21 
Boston 374 74 20 
Chicago 353 76 26 
New York. 323 64 31 

Average 416 83 22 
1 Activity intensity is a measure of the number of residents plus jobs per hectare in a metropolitan 

area. 

~ 

(Jl1T1~ 10.2 mnJTL111'11.b~ui1l'll~'l'lUu1~L!l'll~'lul'l~o~f:J'IlLl-Jfn1 u 1980 

(Kuchella and Hyland, 1989) 
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(base year) Year 

198_0 1985 

' ' ~ 
zt.l 1 0.1 ltlTuwV!uumnwl-J'll'!l..:JUT:::'ll1n1lLfl:::n'l7Lrh.J'IJ'!l..:JTntn.<lllLl.Jjql-lf,1 111'1 1111ii:l 1915 

n..:J 1985 U 1915 iit.JT:::'ll'l n1'!lll-J1rll.J 100 fl11.Jf'11.J llfl:::iiTtltJUilf2 .5 fl'll.Jifl.J 

(Kupchella and Hyland, 1989) 
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Volatile 
Partfculate Organic 

Source Category Matter 50, NO, Compounds co 
Highway vehicles 1.1 0.5 6.6 5.3 35.4 
Aircraft 0.1 0.0 0.1 0.2 1.1 
Railroads 0.0 0.1 0.5 0.1 0.2 
Other transport 0.1 0.3 1.3 1.0 5.9 
Total transportation 1.4 (21) 0.9 (4) 8.5 (44) 6.5 (33) 42.6 (70) 

Electric utilities 0.4 14.3 6.6 0.0 0.3 
Industrial fuel 

combustiOn 0.3 2.3 2.8 . 0.1 0.6. 
CommerciaV 

institutional 0.0 0.5 0.2 0.0 0.1 
Residential 1.0 0.2 0.4 2.1 6.3 
Total fuel combustion 1.8 (26) 17.2 (81) 10.0 (52) 2.3 (12) 7.2 (12) 

Industrial processes 2.5 (37) 3.1 (1 S) 0.6 (3) 7.9 (41) 4.5 (:i) 
Incineration 0.1 0.0 0.0 0.3 0.9 
Open burning 0.2 0.0 0.1 0.3 0.8 
Solid waste (total) 0.3 (4) 0.0(0) 0.1 (<1) 0.6 (4) 1.7 (3) 

Miscellaneous 0.8 (12) 0.0 (0) 0.1 (<1) 2.2 (11) 5.0 (8) 

Total all sources 6.8 (100) 21.2 (100) 19.3 (100) 19.5 (100) 60.9 (100) 
Percent of 

total emissions 5% 17% 15% 15% 48% 

Note: Numbers in parentheses are percents of total for particular pollutant The Hgrand total~ is 127.7 million teragrams. 
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n1 'itl '1:: Lii U ll'l11-1 L ~'ill-l t flfl-l'!l'll-1 i-1 LL 'l"ti'll-l 

m11-1 L~'tll-1 LVIrl.J'lJ'tN~~ U'li1lfl'tll-l (environmental deterioration) i:Jl-1111tJ'tlth~ LUU 

111rrnwu~u'tl n l-Jftm'l::VI'N'tl1 n1P1 J1 1nu~ LLft::Fl'l1l.fr'tlwuu~~~'lif-rl1ll'l'l1l.Jl~'tll-ILml.f 
1~. LLI1iL111tJ~'l1Ul-l ftn1'l ::r;i~ flfl1'l'l:: Liiu'lulil'tl~ lM nJ n1"1::tlr::LjjUI'I 'l1l.f l~'tll-1 LVI 1l.f'll'tl~ ~·~ 

• .J • 
IL 'l 111ft 'tll-1 L i1l tJ T'll-1'11 'tl~ Vf ~ tJ r:: I VI PI f'N !lft~~tJ r:: ljjWlU VI n1 1 'lifr~ fl~~ 1 U'lltl~ I'IUVl~U r:: I VI PI 

fl1rtJ r::LjjUI'I'l1l.J I ~'tll-1 L VITl.J'lJtl~a~ ll'l i1lft'!ll.J'II'!l~ 1111ift ::tJr:: LVIPI'!l1"1UT:: Ljju1~"11 n~ ~11 E = N 

xI E ;itlfl'l1l.fl~'tll-ILV11l-l'lltl~a~ ll'll11ft'tll.f N <i1U'lUU1::'!11flj'jjti~Ur::LVIPI,!Ui:il-lU'lUIUUfl1U 
.. .J .. ' ,; Jt tl ' . 'l I = fl'ilt-~ftnr::VIUVIl-1111'!ln~ Ll'l111rttll.f (environmental impact) 'IJ'Il~ r::'!l1fl111111ft::I'IU u 

' . . 
tlr::1 VI Pl~~tl r:: 1jju"11 n 'lir~ ft'~~1U'll'll~ 1111i ft::flu t111u;'i 111 1 Vi uu LUUU1MUfl'll'fl~ chuiiwuulli'u 

Iii 'flU fl1 rf'i 1U'l nJfl'l1l-ll ~ 'tll-1 t V\11-i'IJ 'tN a~ IL 'l111ft'fll-l Yi1ltJ 'lif ~111~~ 1l-11 rmmuu I Viuun~l'll-1 
'lltl~ u11ift::tlr::mPI1"'<i1~l-ILfl'flULWtJ~l111 (111111~ 10.1) ft'fl~LtlTtJULVJtJUfh E 'll'fl~tlr::LVIPI 

~ULUltJ Li:iuw.h rlU~l-lT3'tlLl-li'fl1<i1LUU'flth~lf 

n1 j'jj1.Jft~ IUU~1 LMIIJMct~'lJ 'tNUl1JM1 a~ II 'll11ft'!ll.J U"'"jUUTOtJUI1lLUU~~~fl j'fl~r::uu 
'IJU i'l~'ll'!l~ LfltlUVJ ntlr::LVIPI LLU'l t Ul-1 1111 'lirouu~'ll'!l~VJ n'll1iiii:i u11i"'::l-11 n~u 1'1 111-1 ;\111~ ~~ 1-1 

mi!lrou~LLft'l ~1u'luro i'l'lulli''l"' ::ii'tlfJ ~~~ 1'1u1XW.J1 'lif'llu i'l~l-l'lft'IIUl-11 n~u L111tJT'll.f LLn'l11J 

Ulit-~ft tlr::LVIPI1VImliuml1rnuu~tl r::l-11 ru 300% 11111 fl'l1l-l ilf'fl~ mrro'll'!l~f'IUU~~~ 1111 ::i:ILLI1i 

"'::~~~ut1'tlfJ 1 1nLUUILI-lft~~r1~fl1fU'!lUl.J'flUU'fln1'!1"' 1uLI111L"'U'!lflfl1'!1"' 1Lft::1DLI111l"'U 

m futJu m r11~tr~ Lil'fl~ i'l 11..1 'Il-l n.) Q n rl1l-1Ui1l Li1lfJ m r 'lif rnuu~ Ul1JM1 'lwi:l'tl~M !11fJ'!lth~ 

l 1..!1'1 i~ Pl111 'l m~~ t.J1 Ul-1 11UUtJ ft"'1 n<i1U'lU 1flfJUI11yj l~l.f~UL1'l n<i1 n1Tl~l-1~1U'lUUT::'!I1 fl1 

t111u Lt~r~1::'lu~"f3'fl Ll-li'n1 (xU 1 o.n n1niiium-l1tlvh~1U'll'fl~flu'lwiltJ~u~'lifrni'l'lulli''l 
.J .. '1.1'~~ -.J- r ) 

tJftVIIJ11l-ll-11fl'tl n11 "D1..!1l.JUllft::l.Jftrli:IVllfll11"11fl10fJUI11 (111111~ 1 0.2 111111~ 1 0.3 

.J .J -.l'' '1-" 'I .. ~-· c..~ .. 'l' .. il'l LT'!l~VI"'::Lfli1l'lJULIUU'!lU Urt~l'll-1 U'!lU11'11111'1tlftVIfil'l'l1l.Jl'!l'!lO'!l 1-ll-1 Ll.J'fl~l-11 fl 1..! 

T::UUUL 'lPI\-ll-11111-l'i'~ 'tum111 Ml-1111Pifvlfi1 lUT::UU fl11U rn1ru 1ULil'!l~ Ml.fi1l~~~~~VI1~ n1 111h N 

,;- 'I ~ -'1 . .J - .l' .. ."1 .J.. .J - 'I 'l. - 'I ¥ v 11'1111 ILII::VI1~ "' ftVIfi ,Ml-IVIlfli1l'lJU"'~LuUVItJi1llMUfJ'l"'i11 "' M~l-11'!1fl Urt~l'll.Jl-111'll.JflU 

IMIIJ fl1 rrullLI'lfJ LOi1l~U~~Mf3'flll .. iTn1 Lift:: 1tJ"'Uft~fl!h~ Ll'lh~ n1tJ'!l1U1 uJtJ ~l.J1il fl lUflVIfi~ 1 
v tl ~ -~ il - ... 'l .I,, w ' ,_ ..l ~ .J ... 11l'll111fJMl.Ji1l 1::l-110J 400 1'11..! ftVIfiL'tll-1 UULnfJ'l Ul1J~Un"'Uft~'!lfJ1~1Pinl·uUflU Ll.J'!ll.ffl11 

Uft'fl fJ un~Vll!ILii 11tl'l urn 1w'lllfiiluvh 'l Mf'1Ui111tJM 111fJI'lU "''fl~ Lii 1l"nl!t1M'l 'lut NrlfJ1U 1 fttl fl 

. Mft1fJI'lU llft::lU~I'!111M'll-lU1nQfl~Uft~~UYi"'11nJ11'1UllUPI1ft ft11'!11li:ift'VIfill1MfjUn~'ll'fl~~U 
~.a-1~<i1i11'1UP~mfi1LLft::tl5u"'iiil111l.fli-l70 n1u1'1u i"3U1ft~ui~il1l-ILLft::tlnutlnl-I"'Unft1tJ 
1Uu'Ji1 'l~'l t ft n ~'!l~ firTl-1 m u 'lutlr:: 1 VIPI1VIu n1fl-lLUU'Ji1'l ;in tml.f"'ULUUI'l 'l1l-l ~u l"''ll'fl-l 
tl r::'li1'!1U 1VIIJ"'1 nm 'l:: LP11l!t3ii"'~ ~ 1 utl Ul1JM1 n1 rl'l 'tl fl"tl.fi'u Ul1Jl-11fJ1L~rl iii 111 "11 nr~l .. h 

LLft:: n1 r Luil'lltl!1JM1thwi:l'tl~'ll'!l~ f3u1 ft ~~'!l1"1Vh 'lilr3u1 ft 1Pim.ji1lM1fJ 'l "1"11 ntll1Jl-11V11~ 
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n 1 T Lil '!l~ LLI'l !:fl1'l !:LL'lll\ il'fl~~tJT::IIi'~ ri'udh~1LULilfth~ 
.. ..I J .J ~ 1i ~ .r ·" ~ .. ~. ro ~ ~ .Jtl ·" 'fl n LT'fl~\1\.I~VI Lnll\11\.ll\.ln~fl~u"'"jlJ\.If'l'fll'l'l1~~uT111VI1~'Uill"''ll'!l~fl\.IVI r::IIUuty 

1-nl1i1~ 1 T'!JUil\1\.1 "'\.I"'UI'l~~~!Jn1Tfl~\11T\I~'fl!h~t.hnll'l L\l"ln1TtuUnLTIJ\.I'llJIIQ1'1Lf'l 

v "' " ~ .J ,., 11 ~tl' J ~... ~tl"' ' ... .J~ • 
l'l~U11J\.II\.III\1>:,1'flL~Tn1VI'll\.l'fl11tiU\.IL1J11 JJ1L~'fl\.l\.lnLTIJ\.111111J I n1Jn'l1f'l\.l nTl'\.IVI\.InLI'l\.1 

~\.I '!I L~i'm1\.ILL'!lVI LLI'l\.!Uh "''!lTI~IJ '&J1f'l\.11\.l~n~vhii•m1Tjlf1~\.l 1 0 f'l\.1 LLI'l::U~'&J1mTIJ1 
LLI'l !:t;j nil n II '!l~ 1'1 \.Ill 'fl\.l\11hru l'l1ll\ ~ 1 L1'!l~vi 1\.1 '!1~0"1:: L 1i 111~\.ltl n lh fl~ f'l~ U"' "jU\.1 'hJ 111~ 1111 

.1"1 .'1 ' :..1 ~ '.,J !< 1: .. k .. ~ .J cl ' 
LLr111lu ty\111111~ 1 VI LnPl"'1nT::UUVIf'l\.IIII1~11\.I O~L'll'l11.Ln~\IT'fl!J~VI L111'l'lT'fl 11 '!l!J1~nl'l~ 

nfluri'unr~'ll1~'!l~'fl!h~ in correct with nature 

U~U1~~~~~1\.IL\.I~U1R~ 

u 1~VIvi 1\.1'!11"' iii111~1vhuvi1'fl:: 1 ;'h11~ L ~ IJ'l ri'u 'fl1.11 1'1111 u 1~ 1'1 \.l'll'llUY,i lll ~ 1 "'!l ::1 r"l:: L ii lll 
~ ' 

ll'untli'!l~Liilll" n1iiillll'll1.11l'1.11i"'::'ll~1un~~ doomsday school fi'llll'~~UI1JW'llll'l::'bJ urit'll 
Jf ~ .. ~ J lit! . ~-" ~ ~ . .:s ..I • ~- ! 11111'10"1!: U1110\IT'!lf'l'l1~\111J1.1!:"1·!:1nPl'JI1.1 l'l'!l!J 1111~1..!Lnlll 1~11!:f'l1.1nlj~1.1L 'JI'fl~1U-Jt'11~ 110 

vi1'1l:: '1rvl LLrit'liUqJ\111~ f'l1.1n~~n'll1"liMtl~ 1 fl~f'l~tl r::n'!JU~'l!Jf'l\.1 LLfl!:111\.l L 'll~ fi Li~u~~\.1 
tl r:: n '!lU'll'll~ fl'~ f'l ~ fl'~ f'l~ 1u 'fl1.11" 111 fluli!T~ LU\.1 ~~uti r:: n'lluMii n LL fl:: Luu ~'l utlr:: n'!lu~ ih 
l'i' 11J li 1 'bJ'll ~ u ri' uiii lll 'bJ 'II 'l!J ri'u vi 1 u « 'l"':: LLril'llu C1JM11~ 'fl 1h~ 1r ~'ll~li'llu'1tl1u 'fl ~ 111 ~111:1u''1VI 

~u1m~ LLr'i1'llu11JM111i1~ 1 ~1 tPtu111t~'flPl tl"'"tuuii!T~dutyM1LLt~::~'ll~ LLr'i1'llnul1i'fl 'ltl '\u 

'!l\.11fl111 fitli'!l~duty\11 LLI1i n1 111~1~ LL~1.1n1m1~11.1111'l::'l1~ LL~UI.Lrit'JIUqJ\11 ~1'1~'!1 '!l n~1"1:: 
... .t . .J .. .J .J k.'l . ~k tl .. ... .~ . 
ll\'ll\.1 LL\.11.1'111.1 n~1.1\11.1~VI"'!:-u'l!J LLnuC1Jl-11VJO'IliJ1~ 1~1'!1 1~~1n fl'fl l'l'l1~,-u~lll'll'fl1J'll'fl~ LL111 

1'1 !:flU Fj n..l!iTT~f'l ~1~ft1Unj:jlllQ n'll'll~ LLIIifl!:fl\.1 n1VJ n f'l1.1dfl~1~fuj:jlll'JI'!lUd Fj n..ltiTrnl'l'l1~ 
. ~ 

ri1ilnj:jl'lQn UI1JM111i1~ 1 "'::t~lll'ltl'lliii>l 80-90% lli'~!l'uuVIU1VI'll'fl~vi1u1u311.1::1'1~1'ilnf'l\.l 

~ct~'ll'!l~ fl'~ l'l~'i~dm1~ri11'i' IY 'll'!l11Xr::n n 1~~'liJ~11uVI1~=il~'iVIIJ1 un'l 'h11'11~1111 u u nf'lu 

LU\.ILIJ1~\.I~"lttl VJnf'lud~'!l'iVIIJ1f'1111111rS'!lL~IJ'lrl1.1\I~Plfi'fl Homo Sapiens fl'fl~~11(JUVIU1VI 
'll '!l~vi 11.1~ 1"' ::'11 ~ u fl'~ 1'1~ 1u '!11.11 f'l111 '1~ 'fl tl1~ 1 r 

1. 1'11i111'lo:t-i111~vi11.1LA'fl nd~flrl1Jf'l'l1~ L~'!l~LVIrn'll'!l>l~~ LL ~11lfl'll~ Lct'll~"'1 n n1 rtlr::LiJ\.1 

. l'l'l1~ L~'fl~ L VIT~'ll'!l~a~ LL'll1lt\''!l~ l'i11.1'ln..ILllliJ1~411.1'l1.1UT::'ll1nT'Jn..I~A~~11.1~ LLIIifl::f'l\.11-il' 

I'lL Ill t~"ti 111~ LT1 Lfl'll n'i~n~fl ri'u n1 1 1~~ "~~1\.1 LLI'l::~~~fl O~fl'l1~ L~'!l~L VIT~'ll'!l~a~ u ~11lfl'il~ 
n1 Lfl'!l n n1TLU1.1'fl~~tlT::\Iu lll'iltl1~~'1lli\.l~'!l1if L11i1~~1.1vi11MI'm~\111J1.1::'ll'll~ a~ LL 'llllfl'!l~ 
l'llllfl~ ft1Lfl'iln'\~111n1TLU1.1'fl~'iltl1~Lf'1~!i1tJ'11.1\II'l11J\Ift~ drn!J1.1ol\lfl11JI'i'1.1 Lf'1~llJ1~ 

.-.1<11111 r ... ..oil - I 11- !!. t.l I 

f'l\.1~ LT'fl!J'il T'JI ~ Lf'lT'Il~U\,1 LL1.11.1'il1.111 Wtl'l1'i111 LLUU1.11.11if~ft-l-111.11 n ~~~1~fl'l1~\111J1.1:: 11-lft-1 
~ . 

LL~lllfl'fl~~1n VITw!J1nTfiTT~'li1Pift1.1LUft'fl~~1nL'JIUfi'~~IJ 

2. mrLLI1i-I-111.111Xif1~iJI'I~u~~"'~nnT::VIUI1i1l~ U'lPl ft'!l~ fri11111~rt'lri'lu1Ml1i Luut-i 111 
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' " XU 1 0.2 n1TLLn'bnl[]JM1il-l Ll'llilfl'tli.J~'tl-,3T'liJ~JotlflU~-lf31J1fl LLfl::~01UU'IlliliJ~nl!l1 
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zu 1 o .3 mrri~ Ltfhm1r;1 nl!f1'l1nll11"1 L'!ln'l!mJI'l'l1l-l"11'i'!1J~·nnnumm~u1YifV'Itnnr 

IJ~I!fu V1T.flrul-ltlj~'lrrru1 m-'i'~unn~ Vlr.w~"' l,I1V'l'l~l'f LLII:: V1r.r'h'lr L'll1'lUfVlw 
~ 

M 111·-m'!l~VJU'lhml-l~'!l mr;1 nl!f1L~ 1"1 ru:::'iVI t111'11Ml f IJI-l1:'iVIt11AtJ f11Jfl1 Lm~ 
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tl "' .• ' .. ~ - -,! ... ~ .. ' .. .l' 
X 10.4 m~nw1fJT'li-JI-J'!lm.IVllij.Jt .• nmrl'lnl!n n-.11'11-J IW'!lU11'l!ll"'::nun.lj-.tLT'!l-.ti-J1n'llu 

"1Vln.l'1 rsi-Jw;ir'li'lfJVl1ru'l!u nm'l! ~l'l"iu'i'i!llr LLfl:: 11lT.'!l'lfJ'lTfJ ~l'l"iu"i'i111r 1~MI'l'l11-J 

'II 'lfJ m ft'!ll'l ru::"iVJml'l1 t'llllf 1-Jt..n"iVJ fJ1 fl'm1 1-Jfh LL t.N 'tuxtJ'll'!l-.t n'!l-.t~UL ~'!l~ lij.J1J 1 rmP1 nl!n 

BY 222 (81 203) 161 



~ 10.5 mrth::~J.J'iY1t~11'11MlfLLfi::LY11'l Tutnthn.l~tlr::mi"!1Ylw'l~~ 22 16-18 ll!,fl11'li-J 

2539 il'il~n1t~OO-IU1Y1WlU1nti-J111:tlf l'lru::'iY1U11"11illllf J.J~1'iY1U1flUT1fh LL>N Liju 

L ~ 11111'1 r'li-J n u flj.J 11'11-J 1i Y1 m 1'11 filii f LL1A~ tiT:: m 1'11 Ylu 
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pJ 1 o. 6 th:::flu n1 rn! LL t~:::f'l'l1l-ll"l1 n:)'Vlm mml'1 L tJ n'l!uu'll n"l1 n"l:::li]ut.l r:: 1: u'liu num f'l 

1"3 LLft'l u.J Lflrl-lflhm'l1l-l L'ih 't"l LLt~:::f'l'l1l-11-mi:ltJ nu'tutJW1f'llllrli''lu 'l rul'l-1fliif ~:~wm:::QI'I 
t.J r::t!1UlJ r~ Ill f-.1J1lJUt.J1 fll-1 l-11lJTTfl 1 fl~l'1 OJ:::'l~U1 f'l11'llll f l-1'1-11 'lfim tltl11l-lfl 1 LL l.N 
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