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~. c=r<:rR$1I<!1~llil;gC'1:qI;:fm ~~n m. x:q<!l~1 ;S'jllxi=4)

&cit,~ ~'{i)Clld, ~Tcrc, CfJ10I,~1 \Jff1fifffi3R~. ~&cit~
<IT '{"llICX)lqI~~, >r"llUT CfILRi)'i" ~ ~~n c=r<:rR~. <IT

;Slllxl,{"lidl ClIqx<!l~ I gCfJ~ i~ 1 '(i{..c;QCl'{i)'i~ ~ll~lICX)lq I fdCfJlol=4)

&cit~ 31'1Cft mq \lffif. l1'T W'ief ;Slllxl"tll11N ~ ~ ~

~ m ~ cnxcrT mn ..~ ~ ,~llil'i11 m '(iCfJ('{l'i1

~ UlI~C'11 <IT ~<:{llll=4) ~ ~ ~ 3Rt ClTC<'f.

~o

~o

~o

~o

o

3ITffi <IT \jQgilil1dX msft ~ ffililC'1~I~1 \Jff1fi ~ ~ qJ~n
~ ~ ICl'{i)'i W'ief ~-<:q~=4) Cf)(YCAT1=ARf ~ \3'4t ~.



'iCfillillcn~ ~ ~ ~

~~~m'tR~~

(Sectional views). ~a~lcn ~CfTI"ffi
~ICficlC1l'il 'iCfillill=C1 fcffu~.~ ~
;mit~ qrTfu (WR 'Cfi\Ui ~

~ m. it ~ (R;ftc {11hlcll'Cl

l:fUT fufu~ ~l1TTf"W'fi lJ,~il:[~(1T

Cfil4Cfil{OI ~ m iffit. ~. ";f(fi,
4cfcllCl( ~ ~ {1~~I~1 ~ ~

~ "'iCmTI~ (1mcr ~ ffilffl.

'{cfClIm •.f1, 4~tjCllm;ft ~. <mIT
trIO CfiUCXn ~ ~.

mnm 'iCfilli1I'ClI BG~~~, cw:R
~~~ 4ldillfclq4) ~(R~

~ "'iCmTI~~ ~Sl~lili=t:f)

~crrqui ~~i{1lal~mcr~:

~ : ~~~ QI{1Cf) •.;)e:tltill

~ TTmf~, ~ '''lIdCie1ld.

o ~oo ~oo ~oo ~oo ~oo

;mit~~~~;j:f~ ~ibft. = ~oo fcn.lft.~~
men. ~a:r 'iCfillillCl ~ GI@Clc?l~1 ~ m1T~B.~. ~ ~
;rrtt.
m~ GI@Clc?lc?l ~ ~oo fcn.lft.~ ~ ~;j:f~ m1OT.



m ~1]" 11q ~;fim -g ~ q l\JIcJ(j 1'1 1~;:fie ~ ~ 'fq) em ~

~ ? 6T >r~., 11<1131TfUr~ q\S~I"tl1 31TOCR1T. 3fTqUf lJTOft~-
~ eft \iR q l\JIq Illil) ~ C'R eft m ~ 1]" 11 un 'l1rt1 ~ C!5"W1

q l\JIq('l 1('1~ 3fTqUf Wi\JI11 'i ~ ~. qur 3'R-f em - 6T >r~., 1=f"f-f

~ m.~ CIJRUT <IT cYl'<Sl'i1cYl1'i 3ilq~I91<l ~ 31'ffi.

lf2fT;mffr ~ ;p;Jl/rJ'H<fCld? II

rr2fT;mffr ~;r rhr ;r tm<Trft /I

~~ ~ Cl1:~ ~.fh\'ilCfl
~. CfiRUl~ 3f1c£f~Il:lmi~
~a.RRf ~ 311%. (~2.fHf~) ~
~ Cl1:\'ilClCi5\'ilClCi5~ ~ m~
311%.qur B1ftdl:cim~CfiCfI;i~
~ ClfUR;l311%. Cflcfl~ I lffi ~
31m 7T1"f1 fcficn ~HfCleft -.micn~m
3'tlq("'llIt1I~~ (';ff[)~

~crd "Bn:I~<i -;nm (fcni 'lR~1ft
(1IH~(fCld)) ~(fCld)Cfl~ 311%.
~ ~cnctml3'tlq'OfOO~

"6T"3i "@~ ~n? ~T "BTl:J2.-<t~Tffi

~TfRn~ 'lfUTCf "B~;r 'i~

3'tlq("'llIt11 ~.
~ fcf;qr ql~:qIf4, Cfilolf4lc;1

•
B1ftd I~ I l:JTli'Cfi@ 1JiUrn ~, 3ffi
~m 3'tlq'Of~ ~ ~. qur,
~~"Cfll<l 311%,%~lffifu1 ~
~ ~. ~ WI ~ SlCflI("'C~1
Wfumf, ~~"Cfll<l311%, ~
3HCfli-;n ~ ~. ~ TfU1f

lffiCfRT ~ % \'illoICl~. Wfumf lffUro
"Cfll<l311%31ffUT~ SlCflI(~I Wfumf
~l:JCflT~ "l:fi\Cfl~ <rRft ~



ClI"'lChi"ll mcft m WT

i?I@Qli?l"'l1 ~ ~.

tfUT, 31R ~ CfiT"tt

m~~mWtT
~~.~tt
~~3nqrq .
~~(fi~~
~~~.
~~ .qc:1

cil~clChi;ft 41rei?lcll ~. 1ft ~ ~

WT fclttlllCl( TTUn liffifRT ~ ~

"ffilt, ~ ~ 3t5Cfl06~llfffi 31m m
fcl"'IROlli i:1ito 3ffi. 'm ~ CfilCl"?

~ . ,
~ '1(!1\'11 m '"t5oll11"'l? ~

>rT~ 41i:1iilICl(-.:1l1 SI~"l11.'11 ~

i:1sChIq:)sCh'"'1 ~ui ~ ~. 31R~

l(Ch~I"l~I, 'ch)olflllg) ~ m ~

$', m:i dW ~~, '~
'"\ ~' @~iXAFaR@ CSlII.'1i:11i:1. ~WlfiR ~

SI~"lChfllf'all ;)5::;(jlcH ~~.

'Cf('qTm~m,' 3ffi~~

efiT 'GHmCfiB~?' ~~

. ~lRffi~~li1~~.

lfffi "SIw.T~ Cfl2.

~ m: ~ ~ ~lni:1l:ci

lffUro lif;f, CfiTtRT lffiftcJ ~, m:itft
'D.JHT(f ~. lWf, -wtTa ~ m
"lfl<:"llI~06 ~lni:1lcil~I.'11ft~ ctfll.'1oll(

~ ~ 1JfUrn CfilCl"-31l%, flll cil@

fI illill "'II fcr:ql( ~.

~ ~lni:1I'al1 llfUli:1l41 ~

Cfi@~~,~

WT "SI~rq ~\

Cfioor~T 2lhn ~Ci5

~. ~"flli;fi ~

~~~
~ ~(f ~~~cfCfi

~.
31T~ffiT ~C[

~unu~~
em 41ClolI::;(j1~ (gChl.'1i?1<:"ll1~

~ma. ~\liSilICl(31Ttffif~

cfi1 rlll-.:llICl"l" ~ <)~ ~.

. Cfliolflll!ft ~ ~ ~ SlChI("'I1

~ <)(f 3iflC"lll:ci ~ 31j~

~. ~ \liSilI"'l1 ~ ~

SlCh1("'11 ~. e:ili-.:lll 3'i IClI'iilId'11.'1

~ 3i14<:"ll11.'1I ~.

ci:i5rffi : ~ fli H9111"'IlfCfR, fI R&ll "'I

~ ef;q qrcrn ~ ~ ch4"li".n

~~~.1%T~~
~ ~ em l:ITcffi, ~ ~ ~
q~~ cfim~<n (cfi"Sl(fT

frequency) '"t5oli:1li:1. tt ~ ~

tflAi:1I-.:llI llfUli:11"'1I 31R~ fcficrr

~ lJ&f l:JMT W:r. ~ ~-qrit
1il'iili:1Ii:1. .

m~>lCfi~ ~~ cfim\9lll

"fIroSfi ~ Cf\, ~ 3iIClI'iilI'Cll ~

~ ~~Cf('qT~ (ftqr~)
~lJ'f('fl(f 31TfUT "fCfT\lTfcrcf;(f: ~ ~



3i ICl l'iitl'"fl cf;>rffi Cfilft ~B ~
~~JOtuldld.

lOJlulfll'all ~Cflulll:cft ~ ti1coT if
mCi5T ~ R~wr lfllf~Cf m.
Cfllm'all ~ tt ~ e:tmif e:tm~,
3i"W 311% ~ll~lICOllI SliUlli'all ~

~ 'Cfllft~ 3ni~. ~
lOJlulfll'all &1lOJdq~ICfl41~~~

m. m.ll!jI<f1Cfl{d I ~t.. if \9t.. B&1

~~ Cllq{d~d. eft 3ilqC"'4I~1 ~

~~~.

~:~: "Bf(f~l1RB~.

~;ncim, ~ (~ft),1J, 11,q, 'q,
-;ft. lJf;f, ~ llOO ;ncITt:ft tt ~
~. ~ llOO ~;nci - ~,
~~, rfm<, 11Uflf, ~, ~, ~

31W ~. ~tm~m~f.tqfuJ
~~~. qlNlfll;nci Do, Re,

Mi, Fa, So, La, Se 3i"W~ C, 0, F,

E, G, A, B 31W~. WTllOO~

'U~~ JOtuldld. ~ f1l{~I~1 mlCfi

(octave) JOtUldld.

~ ~ : II iOllRt f{ffi 31fUmft '4Tt:f

Bn:tt 31flOTIf. ~i 1'1 ~ CfBn:

JOtuldld. ~WfRmf, ~~
~ 31TfUT "Q,Cfl cf@ ~ ~ '4Tt:f ~

Bn: ~~. ~ ~ :31T~1

-RmuT~ ~~

($) ($)

~ tt..-~~oo ~o-~o,ooo

'STPi;Oj \9,ooo-~~o,ooo ~t..o-~t..o,ooo

~~ ~,ooo-~ ~o,ooo ~t..o-~~,ooo

"¥IT 'll't..o-~oto ~t..-t..o,ooo

~ \9~O-~t..~o ~o-~t..,ooo

Cl2ClIl{C6 ~o,ooo-~~o,ooo ~,ooo-~~o,ooo

(mer : World Book Encyclopedia)
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(31~, m -=an ~) ~ ~,
llISP"iIUl 'l ~, tf ~ mfUT ;fi
~ :m) ~ ~ ~ 31TfUT 11

~ (-q -=an 31T~) \!,<fi ~ -ill11

<fur. :g <fur -~ ~ Gf)p:f ~, m
~~~. ~~(1l(f

~~ ~ mfUT -qrq ~ ~ ~
~ ~ iRmr. ~ ~a;TI(f~.

wft : wxmr ~d'rn~ qrcffi:r ~
iRf. "flri;n ~~ :mm. C{UT~

fIOlj'01'11ttl ~C1-q:m:f~ ~ ~ ~. m,
~~~~~,~~
<f1lft~~cm1~~~.
"fu~~ ~~-mrr. m~ tll'o:l1
~~.~-ill~~.m,
"~ '" 0 " --f+-A"i I <. \II "i '~p11d I -.:;ll I ttl I <:IIfltl ~ \l1'Cl I

~ ~ ~tf 31T%G. (~
<:JTqT31~ -;:{w ~ )

fiql~.fl : ~c:HR;ftd (~w)
cm1~ ~ mfUTcm1~
.3ffi(ffif, :g wm ~ ~. B"Clfu
slqIChs-q"1 cr{t ~ :mm. ~, fuill

31TCfUTm ~ Bcf ~ q«-~i;f)
~ ~~ ~ GI@qJl ~. mfUT

~q«-~i •.n~~.31Tdl~

Fma:fUT CflU. ~ ~ ~ ~

mfUT~ftcft;i~~~~
ChIroll Iqi~~ ~cm <l"d' 3i fI ("'llI=ci

~. .

~nlT(f~q«-2ilj=ci (~)
\!,<fi -mrc:n ~ cfiT ~ -mrc:n ~ iRf.
it m cfiT "fum, -;ffi ~~ ~.
Bqlfu1~JOl't:<l ~m floqld~1 m

-mT"d'. ~IChI3i llSiinCh(dl 31itq

:mfur -31ftfCfi ~m:c<n -qcm"d'
~cfR mm 3lB"d'T"d'. rqII H"IJOl~-it

~PJ1~(~U,~,~
~~~mfUT ~~ ~)~~
1IlChdld. IlfOldI-.:;llI ~ "fIllCfiT:an

~~fci1cn~~
-;mft. -qur JOlI°Ifli -.:;llI fc.ncn ~ en:
CfiTur"f<:fM mu<n:c<n 't:"Cf;fT'C<:fT

f.mfur~ ~ mR ~
il'~q~lChS~ flHChi'ql~~.

~qur:TI"ffit:c<:rT l1<:ff~lJ,ci qWi:c<:rT
flHChiq(~ ~ ~. CfilO/!:lll~

~ JOllolfll'ql ~ flIJOlI;:;qd:cfR
it~-1~~~, 31m
~\1cf~.

flHChiift ~CfiTom, <lTif[~



31~ ~ 31TfUT~ ~ m~, 31m ~ ~. MTffi 1ft -a ftl'S'{"icii ~.

~ ;rcT~ lRT(f 31T(1T3i fI 011{1:1. l:fOT1iIT ~ CflT<lq;fRf m? 31TfUT

~ 3i1tIUT~ CfOO~ ~ B1cn Cfll7:f Cfi\dTIf.?' 31B 1ft

~~~q2ili'iX1l~ MTffifcj1:l1{~.m~, '~-a
q{2ili1:l1 irrCfilO3T~ 31TUmft~ 3i~~lflcj1?J ~ ~~~-

3iTfUr (f~~ ~ q{2"il i1:lI irr -sn:rrc: (trial & error) ~150Ictlct. rm

~ dClC"4I=t:.i~. ~ 31~rm . -q't:~cft;f. Cfi\(ffif.' ~ci'Cf ~m,

:t11@S1~loj iil~<:"IctIct. ti JOctIct 31Tl:fOT Ptd~{Iro~ I "hl{@ H~ I{j v~'lI q2"il j vlll

q{2il j"h{ct I Cliq{~ ~ ~ 31TfUTCfilO3T CfZ~ m 311Rt fli {@lI1 ;m(ffif.

% ~ ~ ~ (JIICI{C\'"i~ cfi~ ~~. llWn llit %

~ "cttt 3ffifT ~ 31~ @I <:"Ivlll 3i:t II ffi 1I .:m%. .q~~ 5141on "h {UT

3ilC6lctC"41 ~ ~ 31TfUTCKClI1 ~ ~.

" "3f1C61ctC"41CfllCi5m,m u:rrc:.rqr 31m

~ 311%.WT~ Pt~T('lII~~!lJT(f

CfZ2"il j "h{ct I .""h1urn CfiT ~1T ~~

31B;mI. ~lifUi, ~~, fcry(f,
~, cf& WT :tICSiGi=t:1cn~ 31~

~. Wfurrcf~~~~~
31~.

~ fCHivlll ~ CP: dClOlll~

ClI'51ClOII::;qi'"il~ ~. 11UT,~

item (f<ffi "h{O11::;qj '"il ~ 351 Ch 5@'1
~. ~T mfCfiTCfi~ ~ BTIf

q{2il i~ctchll:fOTdCI~ I1:1.~ fCR l:fI;f

qm iilfiCllll=t:1, m ~ ~ CfiUCfi

~.
~ ~, ClI1:I"hi'"il ~ ~;jl('51"h

~ -m-rrm. l{IJIIl{IJII~, m ~
~~~~I~I~d~. '%
~ TJ'fUrdCfiti ft1'SClllI=t:.i?' ~ ~

~ fcj1:1R~. '&i (R -a TJ'fUrd~

1iOO~:~~~.

31TfU'f f'&7:lT'CfT cn:'CfT 3ru'<f1, 31ti

~150lctlct. ~150IJl1:l ~lIi'iX1l 3iIClI'51I:cfl

c@;r(nfI{lfltl~ ~{ltli'iX1l 3iIClI'51I{"i ~

mfcf. 1I10l1Riffdl ~{ltll~{ltli'iX1l 31TfUT

f'&7:ln'&7:lT ~T 31Tcn~T(f ~ 7:lfmCfi

qlctC6ICl{ ~ ~ ~ m it'Toor.

cnrtt ~ 1JTlfCfi CfiTCift ~ li~~

1ffimf, ~ "'hT'Cit ~ licit 1ffimf, qift

mtl1 31Tl:fOT~ ~. <rRIT 31~

~? JlIlI"hl=t:.i m1Cfi Cfiti (3{Cllll=t:.i?
J111I"h1<:"1131T~ fI H"hlct~ trl5T

fCR, ~ ~ 'fICf fCR 31TfUT~

flH"hlct~ trl5T ~ ~~ fll5'51qoj

~~~. ~1WlCfi~

S1~IOllct WT ~ ~lIf~iql:'fl"h,g ~

~,~~31T%.

<mIl:ffUi ~ m1Cfi ~ ~ ~



~ ll~ {OlHChI~1 ~ ~ m ~

llillChI~1 m~. ~m,~, TT, ll,-q",

~, -;ft 3ffi"BT(f ~ ~ c€t en ~ m

~. 'lUImm em) 3ffim JOt\20iC"41

mitan~~~. '~'
~ "CfiTll"? ~ mT JOt\UI~~

~~~~. 3ffi~mT4T

chSld'Oq1 ~cmcnWl '-m' -,;fi~.
m ~. J:lt\~I~1 311%. m Cf\ ~

~~m (-m) ~I@c@d.

on: ~ : ~ ChicH'OqIl:r.mnl~
~~ ~en:-d~~~ 311%.

llll m -m 3ffim ~ l{cffSlJ:llui~ ~

~$CfiT?~~~"BT(f

~~~CfiT?WI~~
'..;...,.'
(il"'t • WI {OlRCf1I~1OR ~ JOt\uldld.

-3ffi ~ (R't J:llul{OlI'Oq1 f<:W:i;jI~1

3i{Ol0iC"41 J:lllf~~d % ~amf ~lCl2q4d

WCf<.firn -;nm. 'lUI B ClIR41 ~ I % WCf<.f

311%. ~ -.,o%en:-m~ ~~

"BT(f~~ $l1C"4ICl{~~m

ClI'5lCldl itm. ~ {OlRCf1h:i'I ~

JOt\Uldld. 3iTfUT % 'qSfi ~ ~

~~~.~,~: .~Pd
~ f<:l{~;jI~1 en: -d WCf<.f~.

'lUI BClIR;f)~ltft ~ 3i{Oldld~.

~ Rl fctlfti Cf1ClI~Ch j'Oq 1lRTd" m;r

~~ ~ c€t % ~ m -;ffi{
~~,TT,~~~~?

~ ~ m:i - ~~ cf;~

~~~, TT, ~flIlcff:oq1 ~~.

m fuffit J:lt\~I:cfl ~. ~ ~

{OlRCf1I'Oq1"Bffi fCl{j'Oq I c:hSldj'Oq1 ~

~ ~ cmcn ~ {OlRCf1ldC"41

~ "'IICl1'OqI fCl{I'Oq1 ~. ~

~ {OlHChId)~ ~ "'IICl1'OqI fCl{j'Oql

cmcn sqi'I'Oq I ~ ~ ~ 3iTfUT

~ ~ {OlRCf1ldC"41fCl{j'Oql cmcn

~,~,~.

~~ : ~~m;r. l1J1fi3ll1

~ Cfil<:r m ?WI ~ ~"ffiOO
311%. ~ {OlRCf11d C"41 fCl {I'Oq I cmcn

~~~~en:~
{OlRCf11d C"41 fCl {j 'Oq I cf>srd1 ~ 3i"~

~~. -d gJ:l'Oq Ic;l ~amf ~

~. ~ ~ ~ JOt\uldld. 3iTfUT

% 'qSfi ~:~: @I~'Oq1 ~ ~

~~.
~, Cf\ fcncft ~ ~ ~

~~-;nm, cmT~M
~~-;nm.~, ~-RmUT
Cf1{Ulll-elll 3ITfUr QCf1Ull1'ii4I ~

311%, ~en~m;r~~.

it ~lAdl-elll llfOldl'i:[l m~

~ 31T%. lJ;~ ~l9i(f ll~

~~~.

msrcn: ~~ ••
W'l<lI<RII.'1 ~~>rfu~.
~~~~.~ICflCl(1I(1.



~~TT 3i&111'i ~ 3To5tm mr. ~ RcHii.-A ill 3To5tm:~
~~ ~.m RClfii.-A 3fTCRUT~ m <Tc=f ~ gJC"1QI'!Sl'<'l.

fcBcft cf'TCf~ 3m=QffC1~ \JffiIT 51 \Jftcr! \Jftcr~TTf'.TICl <:ITmsB--acn
31Cff~ l=i5UIC1IC1.~CfWil'['i ~ ~'I~IICXffiI 31Cff~t:<T 51 \iftq \JITc'fr

3lTfUr \ifU[ ~ \iftq ~ -am.

31~~~~~~
01q~~Cf ~TuT. fcnCO<lCfi"SfTU<:fTll't.-<1

fut1011fl tt ~ ~ ~ 311%.

cfilC:CflilOlUt~(R t1C!T'iI'l:l~

311%"CfUT~6Cflit11H<A ICJ1TIft~cittt

~mw~itit.
~~m, llTW, ~0QI@

31m cfilC:Cfli'l:ll 31~~ ~ ~,

-ao"5T ~ 31q~~TCf\ CO<:fT;rT311"f<ft

311~'l:l4CflI(CflCffCit ~. 3=fTCfT~

;rTl1TW ;itt ~"CfUT ~ l1TW ~

~ ;mft (R Ht:ffi ~ 31Cit. tt 31Cit

~ ~ mso (9[(f ~ 31TfUT~

~~~~~. -;fw(fi
~:"c.11~~~~-Qif. iFr
(ft;r fuC!t1i..11 <:fT~ 31fcRUT~

~ lffW ~ itit. ~ cfilC:Cfliil

~mw ~ ~ -31Cit-m 31TfUT

cfiTc:Cfi. ~ ~ ~mw muT %

cfilC:CflC!,ff.£liil ~F.il~'l:l ~~.

~mw 51 3=flT<ft'iC!01'l:l I ~ 311%.
=rrrr.;:} " "~ •\'1I::;UJ C'lII'i'XOlIGlE::0~ ~ cnl(>1 ~

il-:cr<:fT~ tft 311%.W W6/ 01 en
<:fT(fCJ1TIftBm'CH ~ crT?i<:f CfiT?

~~~ ....
OOCf ~ "Sf~ l:~ ~~TCf\

Cf1W"c.11106oll"lt:i ? CfiT\UT~ ~

4'1C! 'i I(j itrfct~ ~2ffil;r ~

~ GllrllC!'l"~, ~m ~.
NCflIt1I'i'XOl1~JI~'1~1 zw:rRf ~JI~JI~I

~m 3"i t1(j1(j'l:l. l1Tf ~mw <Wta;rr
~ CfiT~? l1"c.1131B ~ eti1
~ it"CfUT~ N CflIt1$Ifsh;q l'l:l 31T%



~
~

~

:::f
~31cff2fim

~ ~ ~ >fiG cfi'kChml(@
fulurm~~~iRft. ~~
~C1TllCf~. <TT>fCfi[(fffi ~ ~

~. <nit~~iIoo.

l:fUT<fi ~e.. ~ iRn ~ ~ iRr.
men ~UTPn mrn m<rffi

~~$.~~<n.
~ qCflft ~. 3=!TmmiB ~
~. it~e..qg(f~, -mi~51
fcrcnm -31f%. l:fUT<n ~ ~

'mm~irn~. ~ ChICfl{141*i"

l1T~T GfCfinq<fCf ftr~<lTCf ~

3il CXS@0lll ~dCfll ~ fuwr ~. l:fUT

cfil2Cfliq~ m~ ~~ ~
~~ ~ ~ ~ mffi cfil
3=!Tl:fUTC'll1 <fA ~ <fA ~

~ ~ ~. ~ 310ft 31TfUr

mW ~ ~ fu:rnru cfi't ~ it
<fA~~~.WT~~

~ 'CfiT<ll1~ QCflOIRI fcrcm:nrfsfl<:n'
01B ~ ~fuCfiT? <nffi ~

an&rf ~ ~. CfiRUT51 ~ ~

CflC;I~d ctlC;C'iIClI~.

~~~~CfiT~?

~ ~ ~ C!1TIft~ ~. l:fUT

~ Cfiti ~ %m 31TCJUT~f(j I\I~

~ ~. 310ft 31TfUr lITffi ~

~ Cf\ 1RCfl ~ 1:JUT ~ ~

-31TfUT~ ~'t:~tt ~q'q <fi\Cfi

3ruit.
31Tffi :S1'8 1'a1I ~ ~ ~

<no tt 31ctt ~ -mit, 410llldrli

~ ~. l:fUTR1'a11cti -RmuT iturm
~rnm 'Ji fl1;fj Cl{ UOd1, ~CRn-

~ w~ U1 Ncfr (Cfim Cfim

~~Ncfr). ~~<fR
c11TcxnrT 3{cH:~il1t~ -C;T~ c11TCinfT

." " -+...-....l1T'aP1Td"~, 'l11'Ji'ililIC;I q'lcolm
~%<n 'JflCli'a1l ci~I'8ldflll'a1l ~

~ 6ci. cnrtt C'ilCfli-ell I l1it <rrq

CflI\OIl'8Ia"1 ~ ~ ~ ~
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(~ + ~) x ~ x 't = ~ 't ~Tum:.

~~~~~~~~
~ ~2lf.fi ~ 31BUTR.

~.
• ~~ +'tt.., + ~\9+ ~~ =~

3icfifum.
• ~~+'t~ + ~t..,+~\9=~

3icfifum.

• t..,~ + ~'t\9 + 't~t.., + q~+ ~ ~ ~ =

~3icfifum.
~{~ci3'tXOll ~ ~, ~~, ~n,...

31~ t.." t..,t.." t..,t..,t..,... ~&n% m
3lf% fcrGn:Cfl{lq~ I~ BTCfUffi dittt
~mq~ ;;:j1~~~I~Cfl~. <rr~
~~, ~~, ~~~~cfRim~
m) 1ft ~'1)~Iq ~ (R ;jffifT <rtt~
llWn ~'1I~~41i:11~ m cfiT ~ !

• ~~ + ~'t~ + ~~t.., + t..,~\9 =

~3icfifum. ~: ~~,cmit~
• ~~ + ~'t + t..,~ + \9~ = ~ ~ 61"l'8'f\1A~ fcmR ~ICficl(1fd.

3icfifum. fcmR cll'i:H 1\1"l :q I\1cl(1f d.

~ fcJCf)I'HIC4 ftTafUlTqT31TfUr ftT~
tDor cncr 3ffiC1T. ~ ~ 31TfUr ftT~

~l EJ jiAQ I ~ fuChl"i 11'""1 fc:r:fnx CI5W1

'qlC"lCf).-nc:n' dxCJlllC"l1 00. m fcJillxixild1

U11 xi cj) d - q 1C"lCf);:f1en. -g 1ilft:rcp ~ cr1iIT.

~ crfufT ~. 9 ';(0/-

q 1C"l CJ);f}J) ~, ~ fcfC1 P1Cf), ~ l:Jff cWm,
~ Rnlji(SlHI, ~ '15.



• l1'tll11~~ q)Ri 3lTfUT 'HlqUllil ~ m G~•.g,~1 ~ ~
IiI f%Jl C1<"II 1:[8m "ffiUIl'EIl ~ ~ 3ffiffi. t c;ra:m=r <'Rt qffi 3ITN ?
tf ~ ftr;a qffi ~ ? m 'H~I~I=tfI ~ ~ emnu1t.

11'a11mT~T tfTro~T(fc;~T mTc;~T 31~ ~ ~mq ~ f.r% (com-

4<:,ChI.n'ClCfiT~? '~TffUrcf' petition and natural selection) ~

(B~~ 3fCfi ~o) m ~mm IT-iT~ cl\Cli"OllI 31Tmt ~ ~ ~

l:1{(?lCf)l:j.n~ ~ ~ ~ 311%. Cfil1fm ~ ~ % -rntG ~
~ ql'aCfiT11m>nft ~ ~ ~'~ cFt''q"T31T'aR~ ~

"\ . ci3" ,,"\ 'q --rr-f+ ~@<:"lllt"! -qIH'llfCll @<:"lll an \9~% -:l\C'l1 "1(>1.

31f'aCfi~~ifct. tt~>rwr tfUT11~lOll~li"Oll14lcolll"'ll ~ ~it
~~~~.~ Btf(f ~Tit. ~~~\9 fn~1 D'Arcy

31B ~ -1'pi cfi'r, 11~lOll~li"'lI'~ Wentworth Thompson ~ fCf)TR~1

cFt'~ % ll"fOrcft~ >TT11~ 311%. S1lfUl~II~~I~'On Growth and Form'~



;+ '",3fdCf)laR~ql~II'Oll1 4 liiA 1<Il1<Il('1'Oll1<:IT

(OJefJ:i Ir<Q Cf)('q~<IlI<Il('1CfiTtt >TVo1 ~

~.
2lTs:q(OJ,,!'qI ~RhCiI~ ~:Scfllld 31m

iRn - 11'ClliTm ~ qf~ mm
CiI'qqUlll(OJlJ1 ~ ~ qf'C:l"CflO.

3ffi liR1Ji ~ 11'ClliTm <:IT~

~R;:qH ~ 31$f, 3ffi qHulll(OJI{{~

~.~~~31W~c€r,

trcn~fcl~H i""lll Rllq i~05 l1'qq I~I i"! I
~ ",' ~"q~etll'1I-31ICf)I\I'Oll1 ~qr'qulli ~1\Jj

swr ~ ~BCft. ~:S~Sil j'ql ~ ~

2l\ Cf){Ulll'q IWIN ~, cfn:rr05 ~
11'qql~li'Olli4ICDlll(OJI{~ ~ ~

'm\UT .~. 11<qqmr 31rWft -q1aft
B'Rf::an ~ (j<:f"f{ itJI crlll ilurR
qf'C:l"CflO.-q)ci qf~ % itur <Il::"!lI~4i1

~ 31ffif. ~%~~
~Cfi.qCfii";fT fuCfi~5 '~r~cr~ qft

l!3 ~Fn~:C<:fT (fTUT~c3 31TLfT31TLf

~ ~ 'tffiUT Cfi«lT(f.

~~~\UT~~

~ ott ~ >TVo1 ~ - ~ 2l\T(f

~~~~~~
~ CfiT'tffiUT Cfi«lT(f ?

~ ~ ~~ ~ 31TfUr

Bcfm'q"HUT(f: 31TLfUT S\CfLf~T~fm

'31TCfiT{l':en~'q" ~ -;mft. ~ ~2f
~ ~ ~"\J1lill, ~ ~
'tffiUT ~, 3ffi ~ ~. LfUT~

~T~ ~lfuCfi ~:an "Sf '4 ICil@ Ict1
-31lqul(:icn ~ 'tffiUT ~~.

~ ~~ J00ICflI{~, %~
~ ~~AI'Oll1 qf):'qlll('1c1 ~ ~.

~~ J00ICflI\'q ~, ~~

CffUTTlJ,c3.~m'-?t ~ t.J:CflqCfli~A
~ ~ mn ~ \Jj@:sJlJl

~. ~ ~~ -31(OJJlC"'<l1



~~%~~~, 1lUT~

qiTUT(f'q ~~ ;r"BCi. ~~i~~T ~T

31fl'lfilc:flB,~ ~ lf2m ~

~,~~~~.
Tf!3~IJ II c:11 (1 {ui~ ~ {ui-2tan
~ "3i~f 3Hi-a. qiTUTd'TQTl1G:T2f

~ 31T1lUTCflIfrnCfilft ~ R:'mft
"5ffi1Cfi(0'!llil I >P:f(q~ 31ffiTI. ~

~ ~ ~ Cfilft Cfi(I'!l:J) ~,

(R CflIfrn Cfilft ~ 1fB~ ~,

fcfJcn ~"!3~ ~;rq)oo qil1TIr cnm
~, 31m 3WflT( 'tffiUT C!1(U)m

31T%.~ ~ 311CfiI('1H1(11CflIfrn

qim ~"!3~ ~;rq)oo ~~ f;rfi:Rf

31TCflT(~ -riB. ~ ~ ~
In(1ICfiI( mm.

~11GT~ ~ ~Cfi1furcnm ~

't:fr(UTCfi(0'!llil I >P:f(q~ mm, (R

11Tf fll q 0110 ~ it 31T11UTqiB ~~

~IOlUII"041 ~ ~ ~ (fIUT

Cfilftmm~ Qlu41"041 ~~

~~~~~
~ fcfien ~ Cl'm ~~.

~? ~~mm%\9i, 1lUT

~~ ~mUIT ql0'!lI'i5ll1

~arr fC!1o"lct{)~ ~. %cnB~
~~? fllqUlld flq:;fCf2'"l~~

mm.~~~~mm.1%
~ (itcf;) 1:fT1RIT(f~ ~. (R

~ ~ (ir4it) T.J1lRffif ~ (tJ 06d -;mft.
~ T.J1lRffif ~ ~, cfi'r % ~
qIO'!lI'i5llI1fB~~~. ~

~Tc€t 1:fTUmc:f31BCffif, (f{ irl1Z"m

qlolll-c'!ll .~"!3~jJllql~?: 31Bm. m

~ ql0'!llill ~ m Cfilft iffir.
~ 31T1lUTfllqOllill wrr~, ~

fllqUII-c'!l1 qIU'!lI-c'!l1~ 31T1lUTocrr
~ 31ffiTI. ~ ::fJ'!lI'i5llI1fB~

~~m(R3ffitf~~

~ 31ffiTI. ~m~ 31TCflT(

Cfilft Cfi(0'!llil I >P:f(q~, (R ~

~ ~ ~ 31TCflT(ClldCl0'!llill



~ 3oI1FflMCffi\"l16i (f<ffi~~~~~%tit
3-""""1ffi~~~ m~~ \"lllilUI1'O1lI ~ ~(f<ffi~m'ilit

~m~m311%.

~~. ~'~I'641 ~mrci ~ ~ lO(1I{il 31lCfin: HmuT •. ~

t.~~ q(1i'64 Im ~t!(1'"1ICl~'"1~. 3"iIChl\i.n ClI~fcJ~II{~i'"1lcn iRun Rffi
5~ TJ1"(1lC(iI{P"lill-ci CfiRUT m 311%. (~i'tit trOT.)

ql'~I'aOl1 0ql>l~lul"i:l 311%. cfilol("~lt;"1 fllqOllil ~ ~ ~c€r %B
~ 3"iIChi{li 1'"1I(11 Cfi1fuf Cfi1fr ~ ;:r.m men. G1fll '641~ 3l'Rffi1 Twft
~~ ~~ 31fCfiT{ TJ1~ :m:rffi. ~ ~ ~ 311%.l:fUT~ %

~~ ~"Bmrq'l~\llf Cfil"l'tcf Cfim cnTi~ 3(1lISJlI:'i~. ~~

Cfl.J~I;:;<!11>I~("'"1ICkilO(1IChI{ m\UT ~ .m~ ~"fu"#r ~. ~.
~. ~ ~l .~llco~1 3"iIChI{lil ~ spittle bug '"1ICllv'4l -rcnsT 11Ricn:

~ 8Iq~llv~ ~ 1ffif05 ~ ~'ffi ~ 3itt ~O~lflltt

~ ~. %~ Cf<ffi $1ct1'"11t:n ~ ~ q;hn -q; B qTCHI11, 3lTIur 'f"lfi~

~ Cfilfrct Cfi1:ft~ ~. ~ 11a;1ChiQl{fl ~a:JUTCRCi1.li 10Ifll~ t:n ~



b

a
~ ~it ~ em Plateau ~ .

~:S~SiI i'all f*cft ~ \illS 3ffi(ffif. cfR
Ncft ~~o mno~~~~
31ml1O (a).

~ "i:fR Ncft ~ ~ (b) (R ~

em ~ ~ 1%1 ~ cfR mn
~~.

~ll "it ~";{Cfilr6~ ~(f. 31f1l

fc1$iC4Ulllflldi ~~~~

~ ~1C4~llCfl ~. 3WT ~ (ll

~ ~1'TijIGOj ~ ~ ~

men. ~ ~ ~1C'1i?lC"!l1 ~.~

~ ~1"lj'JIGOj ~, en: fCf>l20I't:i'i

cfurcn Cfilft ~ ~, CfiRUTfchkl<tl
f.rqfur~Tuffit~ ttfllC'1C"!l1 ~'S~~i:il
~'ijCR Cfl(Ulllfll61 ~ ~.

3WIC'1IUqCf) Cf 8m~ (packing

material) ) ~ cd@Cfl chll=fl"'4l Cffll(

men. ~1fu;lill8)-quy ~ ~ *t
CfGT~ <iHC4Ull1'1XlI ~ ~ chll=fl"'41

~men~.
-quy ttfli'1Xll ~ ~~ Cfl(UlllC'1

~1Ol~fC41:cfl ~~. m~'fl"ffif

~~. fll<ilUII"'41 %B (f(ll( ~

~ ('<ffif 111Uft ~ m, 31TfUT



~ 4lClAldlC"l ~

a Of b llT~l'T~n9~c;<n
31TqiHHf l;qi:{ 31ffi~

mrn. 1:JUT CfiAlctCfi41 ~
~CR~cmT

. 3lTCI1R C!i\ut ~ .311%.

a

1Kf~~:tIIRCflI~ <:rr ~fsh~d1("j~f.r<m
m~~.~(fR~~
iRmf, ~ Cf<IT{ QIOII'"'!l I Bl:flG ~dt
~ ~ ':(0° "qf ~ mrut. lID" ~

~ ~ 31T8 ~ ~ 0 0 :qr "Cfl1;r

Cfl{OIl'"'!l I ~ q;{(f~, (R % ~
~~(fR-(fR~~~
~ il<mr. 3ffi Plateau~ ~.

\!lT~qtH~~~~~~

~ ~ 31IcI1R 'm\UT 'Cfl\(ffcl, 3m
~~irn, ~~~irn, %
~ ~ $. t[UT 11'Cl~1~1i"T;'Q1

'Y1co<:rTW <:rr til Icn'Q l:q I 'B~'Cl' ~uj
~ {1~RhCfl 311%?

. "\ ,.., fq 1"\

11'Cl~1~11'iXOl141a::i:11"l10'f.n Cij (1<:11,

(R ri't ~ tl(Cfl'j.;l ~'5~:si:Ii:q1~

fuiircl 2Rm. q-l CO'!1Iif) 0'f.n f;rfGcr
311%.~ ~ 1:fTO ~ ~

@lrli=Ct~~2R~.~
3i ICflR~H I(1 Cf1Ifur 'Cfl1ft~ ~



qQIOlll"'1I~~. ~CflI~"OllI~

tlCflSililOf'1:.~ fllcijOII'Cll1 ~ ~ 2R

~ ~ ~ ~ HlOffur 151011'"'41

~'S~'S"il i~m ~. ~ "lIT

mo ~~ To'th ~ l1i~~«<IT

3iICflI\l~ ~~. l:fUT~

~ ~ cfi1, lhfllct<1 ~ >f11lUT

~ cfi1 % ~ InetICflI(ICfl~ ~

etl1lctlct, 31TfUT~ ~ ~

l:ltl~14I~~I~i"tSlI=1 41 cr;q l'BI{{fJl:q ~ ~

ire ! ~ 31~, ~'S~Sil i"Olll ~

~ ~ cfi1, l:ltllOflliI i"OllI q"'IC0'4I,:f'1

m -grq ~ "ct1UT"Cfllft Cfl(0 III "'11

~ "J1Wr 31Bit.

<ITCn 31~, ~T~qflPi"'11 ~fu;ClI<; ~

ircn, 3ffiT lOfH III"'11 Cfi1? l:ltllOflli Ii"Olll
"' " ~.::> . "qlC0'4ldlet tl<:.CflHlliITIl:ltllillill-q1 ~

cnR;cfiBft C!~ ~";f 1::f<;1~fu~ 1Pi1~

~ !'h12Cflfltl~ f.!wl 31T%"ct,% ~

31T~ cnT? cnTUTC'~Tm 8"6cn-qf~T

-cft~cff, l:lmW:qf ;jj"IClliIIWll

31'Rfm ~ ~ %tt ~ QC.i.

l:ltl11Tm mci Cflfi CfllT( ~ %

~ Cf\ ~&mf ~{~, c€t ~cn
CfllliCfl4..1l:lwmft ~ ~ CflI((IA(

31T~. ~uf cn~ ~n~~~T cnTl:lcn"{1

l:ltl Ii lli A "Olll li Itl (l(fl et ~ "!i2fuf -itci

ttIT~~ ituT~m-a. ~

~ ttITmfRT ~ ~ "l:fnT ~

itfR ~ ";jjTI"fi~n.1lrrcn, Rt ctCflll"'1
CflICii,~nttcfCfl l:lwrmT itam ~-~
Cl1UT~ ~ -itci ttIT'C«mi. 6Cl1 m

m ~Olll ~ctq ct ituT 1ffiloH~Tci <:TmRft

~ "fl(ffi ~t.,~ ~31B" ~

(fI11l1R U@Ui 3i ICl!(llCfl ~. ql CO'4Ict

~ 3iflJ1C"'llIl:ltllOfllili'Clll Qlet"'1l~lCl-i

HlOffur l$)01l'"'41 ~ % m~ ~.

CfllliCfltll:lwrmT"lfT emrco ~ ~

cnUT m1<J ~ c5CfCmf. 31TfUT -;;;1";f

f~dtGfOO ~~oo cnR~~
~~.

l:lwrmT m cnR ~ cnm toil'51ctIct ,

%"Cfl1i ~ ~ 3etll'SJ1<1 ~. l:fUT

l:ltllilliliPiI Rlill~H ~, % llI;f 31T(fT

fu~~ 311%.l:ltllOflliA'ClI1 lil~Cl4..let

~T 3iClllCl 1"'1I .:itciCl>lllfll(@1 Cl'N(

~ ~ '51~ ..fI'Cll1 ~\C\("ClICfltfoll01

Rm 3f\Cii@ctl iRr. ~ qlrollld"let

~~whrrm<:UT(f: 31mm

ttIT~ ~ cfi1 ~ @181'Cl11

~ B11icr("~n~5~Rt'51letl ~ ~.

l:lWImT il;croo @1~"I"Oll1 fircffq~

'Cfl1;T ~ ~oo (I@ctlct ~ "Piltt, Cf\

31a:n~ ~ fcFKft ~~,

%m H<:mrct ~. ~ ~ iT
f~ B11icR ~ ~ ~ 0 -..:n cnR ~
ttIT~~. ~ ~ l:l'tf ~

~";jjl(f~.



@cl)"t;~1 f~ ~ ~
qiRqiTrqu) mm ~Bmm.
~JI~Jlco~1 41co~i14~ f~ ~

~ ~ 3iICflSili=t:ft ~ ~
0\ c=<n(f fllct) l{j2~ ~ 0 0 0 cxn
f%~~~I~dCflI:q 1RCfl q:S~~lI ~!
-q)~T~T pr<ft:;;ft ~rcrfuqi(fT

41'51o~IBI<31 ~~14I~nC"t1 Hwrf;i ~

~~~,~%~-wr.
~ ~ Mandibles ;ft fircftcR

~~. ~ fircftcR 1!,Cfi-rnzrm~
(f(:fR ird1. ~ 3fZ"llqflC"t ~

3iq~ql'iXOll BtIUlI~ eft ~ @~$ill=t:ft

s:fl'5l14IQ-Ern. ~ Glcill~~ q:S0Il'""ll1
@~$ill:ql 31IcfiR ~ dICflcf)q{ q

~q-Rrqi1:pJfT<n: ~~~";f ~~l.
3ilqC'"~IC"t1~ om ~ ~
3iIOIO~IBIJl ~~ WT ~ ~

~ ~ ~ ;momft 1!,Cfi~ Cf{

~.
;momft 1!,Cfi14tfCll =t:ft7ffi!. lfQ11mT

~ CflT11~ ~muo t!!'fl~chiql~-i
~<Hi;jqO) Cfi«f ~. ~ CflI14Cfl£)

~~ ~ mqdlC"t"t;~1 a);mJ
~@I("4i~~~~~

3Rffi.~ ~ ~ tffii ~ ~
~ ~ CflW ~ ? ~~14I~Ii"f1
1J~~~~3Rffi.
~ ~ ~ ~ 41co<1lctlC"t

@1("4i,:nmn~~~31m.

~ ~ ~ CflI14Cfl£)~~

cil"fq~C"t1m ~1'1cill'1.-TXl1~~

~~ \lT1TTW~. ~ ~
~'q q ~ m:rr ~'q (f(ffi

moT.
%,wrci BiJIO~10 ~ m:f et't;

~~14I~li'iXOll41co<1l'iXOll~ {:q~14I~

lRT~fcl:tlHI~ -R<.fq 31m, %~"@i

~ em, ~a;nqm ~f:c<:rT3~ icft'iXOll
Slf?t;~1.-i ~~ ~ ~ljci~ICfl ~
)ffif ~ 3TI%, r~ IC"tl{l Cfilft B~ '
:q1C"tOIl{;mft! ~ ~T~qB"f:q1 ~RhqIG

~ ~ mw 31Bill, em ~~
~~~~%tt~ Cfl{I~C"t1

~. ~~ J~id11.-i~ ~
~~~. %~"tt\01l:'qT
~'Rffi1~ CfiOOUTT{;mft.flllBldl

~'QlfmT tffii ~mrRT ~ Htta.:fUT

~ ~ ~ dl1Tlf ~.

qimcn~~~ ~Cl5qO~IBIJl

~~ cill{CflI{~f.Rta.:fUT~8JT

q);r~~~ mtlqctlCfl"l Cfl\Oi
. ~ 7~ 3R«f, "It" qjT.

~: rn<Ol~f.1i"'h:fi~,~~;rcffi
q;f~ 31'fq; ~f\itf.t4f{11 (~ TfRf) ll't.~
1l1ftrq;~ f~CI(fTIf. 3ffiCft ti~~m~
mnq;mr m;'l1flT.
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CfiUTztCl1ffi(R~~3'l14("41\11 il$'lIRi'1il I ~ ~ ~ ~~~~
m~ ~ $ CfiT?flllBl(fl ~ "fffffi~. ~ 31T{~ >:i1q;ft:;:f1

.B~(HtA\1 ~ m~ ~~. mm. ~~~Cflff'6llT 3'I~f{Ch\11

~ ~ ~ICl'1Bil 31TfUr~ 31TC;<lT~l(,<lT. 'd~Tfu~~ ~
<ITerm ~ ~ m:rcf. ~ r<{4T<h~~ti(ClI(n41~m~.~
~~(BllHi'OlOlllnC&liiloo ~~ ~(iI:J)il ircft. ~l$'1lfC'H\11

cnm<ro~ ~(R-a~~ fcffcf~ fcltllliCl(:;:f1~ Cllillll\11 ocfi

3'lBcrlll=6l~ ctl(OllIBIt31 3'11~ m. BleN1RctlCllil'1l\1lll(flcfi~
<i;r~HT;f tic1c{~8;llf ~m m~~ ~coCllll~l. ~ -q{t ~ ~

ctll~8("41 ~. ~ Cfilfimm. m fu'GT ~ ~

il$'lIRi'1 <m11<If;ft ltl{Jod'l\1 ~l!:lf ~"f(fc)) t:rtt 31TlJl.~ m<l'qT. ('<IT'qT

Sf ~ 10II(i CflT<f"((f3ffiUfFlfT ~Cfl il $'IIRi'1\11~ ~. TffURfm ~
(Blll'1iil ~ 31TfUrm m~ fu-:<xn3'1ICl,g)ilI irnr. ~ ~Ill~

ctll~Olllil ~ ~~. 3'11~ lf~ IOiIS$'llctl~ ~ fu8;lCf1~.
~iIctlltll('ilI~'t.<) 3ffif ~~ -a(Blll'1ltll('il~~lctl<:lI(i~. ~

40&cri'OlOllClI4(1t!@@il@{Jil ~~ llfOl(illijUlij(il il$'lIRi'1\1 I (Blll'1ltll('ill(i

~. BI~N1ctl ~~\9\9 "fffffi il$'lIRi'1 ~~~~. ~ ctlT8>:i1~~
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• ~ ffim ~ QfuCfl(1 ~ 31ClTi,

• ~ ~ 31ClTi ~ ~ ftl4rilft,

• ftl4RfCnCfl 3iMot:~2 31ClTi 3TItn c::
3i Qf{CflO1QfuCfl(1 3itil fB~~H,

• cnTq 31Cllt 3TItn c:: ~ •.-sl!ill ~01til ft 14il,
• ~ \f)1j;~~H ~;:c:{oi~H(13tcrri,
31B 3Hcn~ f4i"OllICfl~ ~~.

{ftI4"1~II~ld ~TCift ~ ""11~~

q Ifun ftlCh flrcxm mm. ~c3 ~~
U$1 f~"I ~ ~T~ n1T~8~TT~T~H
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;;jj1~ClRIJ1!%rllld D$IRH~I ~v:ff

~ <X41@1"I -~Cfllll:t'.n ~m mcxm4L
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