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, ItU~ BERTO R 'olio I U R ... " " 

a uoity ICr. II<mlonffy. 19601. The qu,.t"'" '1/"", d"", ,/tl. unl,>, .rlllfl' 
and ' 11) ..'/wI Ute'" lnu.1 il II<" 00tUidcn:d. ~I}' of ''''' ~(:.llon 
0{ t1r~ 0IJ'm".... <If uppost:d to. "",pm y <mC~ from /" trWtk Ql lif~7 ' 
...""In open . A Sllni l" Jiriku ll )' eJ<i m (Of lhe "nd'" londlng of 11>0 fu no­
1100..1"'11""1..,;,," of ,b, '>0"'"'' ' j'u, ,,,. plr tleul"ly if "". COIl,ld." til< 
hight, ' . 11(1101\$ ~r m~n . J;nullx .. tion uf II", ".n. r" f"nctkm. uf al l " ' ''''' 
<:>ell , ","uld I...... u' ...1111.1101 . but nol wilh . 'Y"'''' " (>.1bk: "r,b.tII<I 
thi nking . d ' '''''p' ",n ••" d .. If·de•• ript io,, _Su,!. . n . ppto,ch w<)IJ1J h.S th, 
4....11"". '/low (lOti Ihe In'i"K OI1.l>nltlrtlon Ki'o rlst: /() rorli/V)f' Ur /l'rnttrK 
"',() 10 1rl}NJf.,,/I/on /n P<1,tk "I• • 7' 

(b) 0 .&0''' '''''' ar. ",h pled to ,hoei, e",'h""",,,"I'. • nd It II.. ' PI"'At<.1 ad. 
<q""',e 10 uy of IlNIm II", thei' orp niLI tion lO p,,,.nll th. 'U ori'MmtOI' 
In .. lIieh ,boy 10.. , . " d lhal Ihro~, CWlI..t!on they hi" I.e.mub •• d in. 
(oo ",:UIon ~bool II , codt;l '" th.i. ""rYOUS »'sc~m• . S"" Ila.1y I. h.. bee .. tid 
thl ' lh. WnSO "'V'" 8-" "'" infOfm.,iOll abo." th~ • . .....on ....... , '. In<! ,/I.o ul;" 
Io~.n;n, 1lti. ln(Ofm.IIOft is co<lod .n III, n~"",... 'YI'~m (ef. V"""8. 1%7( . 
Ye ' ,Ius 11'.....1 new II<p ,h. qOCSlio", . ·II'!... don Ir ",..,... 1<) "puke? 

iIIr""""t/oft'''r . nd ·It"'" Is coded in 1M ~n.IJc mil "t'"'''' .,-"'N..l ·. 
A ","","rod 'kwry of COGI,ilion .auld an • ...er bot h the cPl!.I'''lOloslc.al 

..... ,I .. tliolotk:.1 quoi l;'''". Thi' I p'opos< to do. Ind lhe pU' J'O'< uf ,"" 
~Y Is ' 0 ""I f"""'>Td a lhoot)' uf «>gn ilion Ihlt .1>o" ld poooklc ' " cpl •. 
le""'Ioti" l lnslthl Into ,Ire piltnomcn<.>n nf co~l!io... . n".n <1<1« 1""" vi . ... 
of lhe r... , .I" nll "'pni,..."," of ,Ire cop,i",nl o<g..,I " " .h.. !I~ .i,., ' 0 
.uch "h<oo,"e". U , """,p,u,1 .h inkJng. II"lIuog< . • nd $l lf-<""s-;:Iouo ..... 

In "," a< fol lu","" I "",II nu' uffer m y ro,",,1 <Io1'if1111".. f"t 11.. ,.• " ...... 
I.." " "oed. 10<;10 .. ·'''8nili<.>''· . ·I if,·. u' ·;n"""lio1,·. bu' I 'hon I" ,hei. 
,,, • • ning . pt>O" ,h , ollth .heir ""!'. n, 1s I "",II 00 "".::ro" so I am confrole•• 
Ih •• Ih. in,.,nol con.ln , ncy of ,he .heory .;I1.t...... II.., ,h"l1 'en'" ind ..d 
o.;I'qu" , ly .,fer ' 0 ,t .. ph.""'''' ''' I ~m n y",! '0 ..."",,' fl)<, . nd ""'-'.... 
I ' I"'ok .. In cIN""""'.•" d II.. nJldr.y or ...h..ol I "y" Iny " ,on.,.l lo.. ill 
(.,.,n.I " i"" in ,he ..Iidi.y ,,( .t .. whok ,h.ory • .,hoc" , . _".upI.,,,, ...... }. 
! con ""y il. ,\«OIdi"lly, I njl<CI 01.. <" mplo" "",~,,, '''~ r""nd.. lon .1) 
ncb or iIJ Plrtl, .,/lioh thus ' Pjl<1f i"" ified only ' n . "" ~opwl.. of lhe 
"'·t ...... 

1<0.. ,.1Wt be ., .. 11" of ,t......."" " . ~. it¥ . wI "~,, , ~.• "'. 'hlo .... ). I ..... 
..., .~ ,~.. , he wo.d _ot, <lilt ... ol~·." q.I,. """'. ~"I!~. Sin« ' co• .,, 'Ow 

<0<1<" 'hi'. '''''' ,h .e>d<f ' 0 ..... ,h'.,. ",10<1 . 

!I . Til E PR 08LEM 

( I) C"lniliufl Is • bI<>Iopcol pM. """lIOn Ind can " nly be " . oIemood ¥ 
luch. OilY .pil!<,moio!lool ."id" io.o ,Ito d<.>..w n '" bto..... dj< 
,.qui... ,h.. und . ..wow,,!­

(2) 	If ....( h on lrui!l:lt' is .o II< It, . in,d. , _ quescion1 mllil be ooolll<lo..d: 

Wlrar if rogn{rion a I Ji"'coo..l 

~""I IJ ( Iif"itioto 41 aprornsT 

Wh.. folio"",, .hould , n, .... ' 10.... 'w"qu.¢lIi"n • . 
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·U!<lUop ,.' ''!U!!ol "'I' JO U<)!!u,du '001,0"< ·.~U!~UI' I ' 

,:)(.,,"1'.11') "" '"'I" .'q P'·'lOu, 'I xOp""d ' 1'1' '" "I '''1011'''1' "Ulu!Io, '1"1' 
,mil!''' "lfWO!' """I"Yoo '!"II llulP"I""! JO )">I'"t~ ,,,,,. ddt "'II llu ll.,,,,..-i 
'~lJlu~ lu'ru>d~pul "',.... "'""II J' .. (' "",I"""'''' jail"'''' p(t. 1...1>1" " ,o'J 
tllllln.., "'II)' n) '~I'I' rm"'lI" u_W) "'~I ~I'''' "'011)">1"1 ·,uOll'.'~IU! 

OIq!S><I<i 'i>~1 ,., I"'qn" .. >fin"",! ,<~, "."uri", >I' ""II·""unb",1IOO ~ <v 
·'lO!ln~JO ,UXUd '41 01 .'OO!IOI" :u"d. JO "!rw,,p ' 41 "I lu""">lul P'" 
tu",. p'I~'1n. ""I plIO ~"",ulrn JO lru" "'II P'WlOS" ""1 "4 ·''''!IId"" 
"'II J" t:u"I"" "U!", "!.wop '41 j "'p",,",n ~·" " ,<.(1 -.0... "'ll (p) 

·"""",!"011"" ~DU.!I ' 1(1 JO 
~'!'''I''''!!' '(,nn:)>11 '41 OII">fA-''''Im " "'»<.(, ."""''''' "'II JO "OII"""J "'II 
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ro n AI' FQ IW Wh EN 

f,um ."'k~1 ""d J'u],11oaI implic.1lio.... ''''' C;O" 1 ..01"""'1 <»Nidt. hl",.. lf 
oIl,n 10 th,,,, .",pli.";",,,,", It~, . the ""tho,",o on to "' Y lhallhcydo 
""I ful l}' '!O<C bo '''''. Ih.....h... on Ih. ql .... i .... 'hIS pos.. (".m ,h. 
"'''I '~' po,n l of thoi. ow • .....;,rk <>0 ,u'<>PO"'''' and 'hey refu.. 10 d'K\lss 
th.m f., lh., (nunob• ..,d r.r>Srl r h (IV) of So<ll,," 2 o f Chapter V). 

1111. ><." ~ 10 b< tK. ...,. they do _ ,rlOl.', Ih. " ....u,," (pootd a lilH, 
, ..II.,) whel,," ' to u"" • ..:><:IO,i.. If0 0< or. nOI Ih.m..].·.. biolot;i<aI sy.t"m, 
II I llIi. p<ml. III .. , I ask ' 0 be I.U,,',d of the to"' , of ,,,,,,,,,,,,,, ...d Inl, ,· 

pr<131k>n; I ..k roo I'OImi ..ioo K ' i" ly 10 ,nl<, ,hI' .'""" of d,,,,,,,,.,., _ 
",he,. 1he >IIp'h fu, to mId, fOf [1m ~uit. "no of,,,,, .m....' yel., h um • • 
loclul.. 4l't b\ologocall)~ I '''\;' 1.1""""-", 1d, lm 'h'l .hi> book . " ..;:Iu ......ly 
p_ Ill. point. Thb I • • d'~<lt. m. n ... bt<. .... p r"'~I)' .1 1...1 0 ... 
of ,he oriti.a<.,n of "lIo",,"lic Ih.o<y dl<ov«>. or I. I ... II» ••u,e . . . 
Non.,h....... J h... ..ttl 'h" book m.ny ,I",••; Ind on. of tho« ...dinp w" 
• ><ciu.u",ly """",,,d to ••100.1.".., I h ~ con''''''''n >pins ' ,h. ,",ho..·0"" 
,ril"" of ,ulOl'OiesJo >I ""1")' polnl. 

The ou.oo.... . 10 whi, h J ".'ld..... "<II) p' cdilpOlot1l bet. usc ofmyo.... 
_fir., "'Y' Ih" ..y coiled•• so<ia] iru.!llulloll it . n ""'0p'.itll<: . ys " rn _ 
boCI<>$< It .. ,Yi. ... be,. _ III ""'ho.J of ..,Yi.,1 .nl~" ,1 ...Utop.,;.,i, 
all.rio , . " d boca.,", II ,noy .... 11 . hange III <n' ;" .Ppolf.....1Id its 'PI'",n l 
PU'J'OOC in 110. ptOo<"' . .... , ..,,,pi,, I ll.!; fifn"d ...d In dullfl".lChoob ond 
I1IIivt'sW". d llll.. ""d hospillh, I"o(u. ion>l bodk•• "",,,,n,,,.nlS uf '''''. 
on<I ... hoI. o""nlll". 

If ,h " ";,w I, ""lid , i, h.. u,.."..1y im l'l't.1rH .""........., ... In Ih. fill' 
pboo It mean. lioll ''''Y socl,l IM,nUI,on (in ...."I of "Md, .ny Me 
Indi'iduII h e",l:oedded It 1100 ;"1""") .cml:oeddod In , 1>t!O' ..",101 i"" ' , u· 
lion, . nd >t> un " .ur ';"~ ly _ and Ihlt , II o f 110.." .re ' ."'"",e'ic. n,it 
Imm.d l.,dy url"" ",ill' ~ P'''''''' of ch.nge . , ""y 1e..1 of ...,,,,ob, 
(f""" Ih. Indlrid ...l 10 li>e ""0) II nol only drflktrll 10 accompLioh bu, 
.. ,....,lIy Impollibl. _ In til, full sonIC of Ib, in' .... '>O.. ; 1 . 01 1"'" ' oompl.,ely 
10· cItan!' my,.,W. n.. ,,»son it tI", 110. T . Ihlt ..If-oonl . ..,d ,ulopOlotic 
~t·, Is . rompotrenl of '!>OIh...u' "poIed. )y)1tm. N"", .... .lI,eady know 
lnit tit" 11111 car' be oo...lde..d IS .11"l'olell<.nth ,to".." to 01., ..cond. l ll d,"at I, whit mal<., Ih" .oround • oI:obl • ••tOpoL'tic I)'IC,m. II •• 110" i, in lurn 
me.,,, th,' 01.. Io,!:", ' y"cm pt''''';''' lho rmb<d dr:d .ys«rn" d lmlru....d _ 
.. Ie.. Ih, n fully .u.opole tlc . n ... ", '«: plioll ...111 br on iII",ion: but It d.,.. 
Ito.. (On"q"""" for li>e ,,,,,IOi r>cd. ",,'un. Fo , now il< 0_ ' UIOpOl<$it: 
",..., " 'pond 10 I ,podll kind o( <on".. I" , · I..alm,nl .. hid• • tte mpts .o 
..... y its .... " ...'01f01.... 

rll ' !FACE " 
C",..' <ler ,hi..." " .... nt " whit""'" 1,,·,1 of rc<:un.ion you pl . . ... ..... 

rnd iridu>l . ttem ptlng h. ,do"n hI< Own lif. wltl"" . n , uloptlloll, family 
","n" , ftrl ly be hi, new ICIf 1><".... 'he f,mily in,is" Iltll It. iI ."u,lly hi, 
o ld ..If . ... """"try .11. "~tinl 10 beconoe a sod.lisl .,. ,, """01 ftrl ly "",,,,,oe 
socia",,: beeau.. Ih. " .. iou .. inl<, ,,.,lo,,,1 ,u IOf'Oielic " pit . li.m In ...hI, h 
It io "nbcdd,d, by ..·hich the .....lulion>t~· """ntry .. de.med allopole lle. 
11.... <on.:\ull"", de,;'" f,~m ..,.lIlmrnts of pI"".... ... hieh Ihe "utito .. 
10_ placed In ou r hands. I Ihlnk li>ey Ir. "",II .,.. I".bI •. 

11... 10, ,n< II)' 10 . ....... ' tile ob.ious q\lO$,lon : ...hy do nOO ,h • • utho .. 
fo llo....h ls lin. of dcYclopm .., Ih,m..I"",...... ,,·ri1< the ...OtId half o( the 
booJ< ( IS J hOp< tho) . ..",uaIll' will) - whk lo .....,uld be ,bo.. t Ih,,,,,.... . nd 
ociapl"I M of ....ilI! Irm ltull"",. ud d...",Iution of ..,.Iety IUtlf! Wdl. 10
«""',. Ilrei' 1<"'"'''''' apin: "0." ""<pOI.< ill 10 un4 ......... d the o'~niQlion ofIn"" .~·.Ie"" in ",lalion to Ih,ir unillry .lIan<lor·'. This formulatl"" of ti>e 
jl«lbl..n bq.;l tit, qu..t ion '" 10 ... h>l ls .110..<04 ' 0 be, " lied. Iivirt8 '~"""' . 
'" tMY ,h ....,d,," .,j ,ru. ··U".... one kno... ""'kh is tlte I;';", "'prtb-.ation . 
on< can!>Ol k"",,· wh;ctt "'plli,.,i"" Is b¥ing~, They 4oJdr.ly r..d, Ihe 
.... nclu!lon too...... , (SIIbseclion (b) of Seclion 1 of Chople, I ) . hal .'"",(> 
poi..i . i. n,~·<3WI)' ~mJ ..</firi.-nr ,,, t:lNJroc' <"ri:c ,if<" Ot".,.i,.,;un 0{ hl'i1l1l 
.y./mu". TI ..... ,h.y d,'"I' ''Y ",me untU< . quolh>!! Iii. populI! be];'f: .' .. . 
. "d no . y"thetic 'r"'''' i, '«' r "d .. U.ing··. 

TIo, lac. Is 11.. , If ••,,01. , I,t<l itu lion " ,ulop",e,ic (lIld ",.lty ..em to 

, ....~, to lhe prope ' C'II< I1I) Ih, n. on the . utho,,· OW" Ihowlnt. 11 ill ..ct,. 
..,Ul' IlI",."Th:lt «"""Iy :IOU. dsodd . b..t I, "nnDl be h. lpW.It ..."" ," 
me Ih.t 110••ulho.. Ire hoid"" II ~'m' I.ngth Ihel, ",,·n u,,,,,,,doU$ly 
imp" "an ' dis(....,ry. I, dot. nut ....11.. . buut .h ls me....",d ', II..·; ...·I •• t 
does ma ti .. is tltal the socl.ol instilu, lOfI Iw Mellllf)' In the biolot;l,,1 ..h.. ; 
;, II nOO .iu" Ilr. random "'..mb " !, of ..,< ..II<d p ' l1 ie1 that II i, .houshl 
10 be:. 

WIt<" il """"" '0 .o<b ! . ",lu lion Ih.n ..... h.n I, c"m" 10 pOIillc.1 chlnl!'" 
w. a,e no' tleolu.! ...it h in."'ul ...... , 00 soc;'li" Ih'" ....11 b. d lffer.n, .0. 
.MrrO w t«au.. ul . 10. leAil bllorr .... paned tod.y. n.Itp, 'atlon _ ...... 
tho ..",Iutton _ wi d , ..hich w, <" nfrQn' .he m d <>e. n,,' lIler lhorn ., lIl; " 
P'Op(I>t$ ' n .... ch"Ien~ 10 11 ..1, ,uI~p''1011r: acl.p'OIIon. Th' b. h.vIo , th.~· 
,rthlbll nu y loa.... 1 ~ be: ••oy diff".n, if lhey :II, 10 , ..,vI-.e: Ih. point i. th l! 
Iltoy Ita... !>OIl"" tII ,1r i.....hl .... 

Th. it"e"," ,,,, QJn"quenoe k . 100......"" , tit" ,'''' ..... y '" . Ulopol<rl<; 
.y.tem ...i ll ,..pond 10' 8"''' "".i,"".....nt>l ,h.n,... il hl&hly pre<lk..ble _ 
"""" /M ,,"Iu~ of in ""'opol.". h lmik"rooJ. CIe.~, pOIllici'Il< In l ul ••~ 
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"'ot relult III b<h.wior>1<pupl ",~ I" Ih .. ""upll ng. li " ."'Op.. ,,,., eand",,' af 
all ",vooam /I. b<com.. , IOU"" of defo, ,,,,'lon foJ' ,n Ofg:lnl'''' B. an d tho 
ennl('CnUlo,~ behavlo, of orpn i lm H )010. 111 lurn.DS " 1OIl '~ IIf d,f,""m ation 
of "'l,n"", A...1,_ compen ... ,ory behavio , It!! IVin .. , .0'''..., of!le. 
(<)fm"lun of B . • ntl ... on ,«.."i.ely u",d 'he coupling 1,ln ' trr"p,e4. III n•• 
""."... 0 01"., of Ione,locked ~"""",ion. Ju~I"p> ..... h 11..1. oItho .. gh in 
"O(j, ;n""""on Ihe <ondU<:l nf ..adt O<IP"'"'' It r:onotnu,m,1y ind"""OO«>1 
• • 11$ I)<n..""". of ,he <»ndUtl of ' ht 0,1.". b... ..... II is ,,,.. , •• lly d<,.,. 
orl ..d by the $I. uel" '" of the bd",.in~ "'&-Im.m 001)". II kt f,,, , h. "Ihe, 
~i"'.....bile Ih. ch.ln ........ sou.« uf COl"pe"l.Oblo .ld..",..II""...trrd. 
= b. d.Ie. I ... .! .. """ ""'pol III , I .. COl" nl "f 110• ..., .. pled beh:tYl... . These 
"" . .. mm.." iull... In....."on>. I" uti.. , .......d•• if Ih. InlerXI"" ..rpnlsr... 
.. dynomic 'yole"" h3", <on lin"o", ly <Jrarlgll'a ",uelu,,,. and if ,hey 
•• d p ,ar;olly ..1«, ;" uch oth" ,Ite; , "':11""'11., puh, "f o<nul""" "'''''1,,"1 
ttr. ngo. Ih.ough !rn,II int''''''lions ....ithoul 10 .. of .~,0p0j.,.;•. Ih. n lhey 
go ,Ie, ... .... "'"'~ .. Q' . xp.ndl ng d(>m.oin " f <o,m"",,.,.II.. inl t.)Olions. 
I,,,.,h:rr;k.d "nt<>t<niel 110>1 IQ!ctir .. CO,,.ll lul< , <kr '.... in of "'" Iually 
"Ig.tlng "'''''",uol cond""u Ihll be<omc:o .pt<ln,d du. in! It. &"""';on. 
Su, h • ,0n"mu,1 donla," of rom,,,unl,,:"i ... inIC""irln. In ....h'och "', 
beh"ioully """pI.d orpnam> o,i.nl .:or:h ,,,"", ..ith mod.. o f 1re1la"';01 
..kosre Inler.al de1,rn.in.tJ(In III.!: b«<""" .pecilled du,".! Itroll <oupled 
"",o,.nres. " I lint.uilll, doonain . In JUch a oolUCn.1IAi do ...... . of I" .. ,,,,,,ions 
the ""00",,1 of ,;do "'lInism may b< " ","d by an obw~, .. <""..Uuliog. 
.oaoonll.. d eoer'ptlon of 1M ""OOuel of , I" OIhe•• 0'. in hi. dom.ln of 
.....ripl loa II an oboe.... ,. ~. con",..,,,, ....."'.'10" (0( il. C ... " ..... nr(Ou.. 

.nd Ii",,,;,,,,, ",'~'~Iioo. "' " ' '' onstulI) "'" inl",,,..,,.. . "'&-I" .. m A doe. 
not ..'" , .nnM de..""u.. , I .. tood"", 0{ orprrill" 1\ ~u'" due 10 "', 
n.lu,. of II .. 'UI."....'''' ""!;OIIi", l;on i'",lf '''''f d,:rngo Ih~1 an ~ 'pn ilm 
un,Io,,,,,,, i. ~'~y:rnd un.:t"';rlJbly " ... ,.lIned by II, 0"'" "'I,niuliu". 
A Il"ll"i"ic dont'in.lh." ... ' "".... ,,:1" '" d"""I" that .,1\1:. f,,,," th • .;r.ruplint 
of "lie Mlogtnb of ulh.,w,", ind.pend,n t , uloporolic ')"I lern •• is I", dn_ 
";u lly non· lnfo",,,, II ......n 'hough an ob..,.... by ""gl.etl", Ih' in l.,n,1 

rl<i& ,nrlnllion o f "'. ,010pOi"i< 'Y"'"'' ....lr lch g,l"'r:lte II . ""Y <It" ,i "" il 
II ~ It we.. 10. f'henom.noIogic.ol ly Ih, lingy lotic ,Io",.in . nd ,10" do,,,. i. of 
aulopoiclls M. dlff."nl domain:l .•nd . I,ho ugh orr. t,mcr' I" 110 ••lementl "r 
,h. Ollie,. lhey d .. nn' Inre"" 'I . 

( iii ) An ""'""","oc I)'...m Clpa.ble "f In ' .""'''''1 "III. ,,, ....... SI".. ('" 
... "'11""1" " WI, h a "e""", I)'".m an du)....d ••"""Ie ,.f d..~I"Pin& "';Ih 

HfS ' i NC [ OF AVTO'O IES IS '" 
011,,,, 1 IIn~ui "ic <""..n,,, , 1 ,Io,,,.i". <a" " .. , ill own li nsu;Slie .. lies a. a 
IOm e< of def""''' II"n. "nJ Ilr u> in ' <rae ' 1I"il"i.,leally In • d ..... ~ lingua ' ie 
d,." .... SUGh , :1)":11'''' Ion 1"'0 " "",\:able: po.>pel ileo: 

,. n,,,,,V! '""uni..... i"ICnC lio ...."h ill linr;uiSlluJly " .... '"W ....'" 
;, can ' .... , ....... "f Ih... ,,,...... """"''' or ("rthe, I"""""ions . ,i""'! ,h. 
10 a m ..."""'.;" of coo"'.....1d",inc'lo<.. llu.t oppca.,." . n ob"'....' as. 
d .. m......f in'......o.......,h ,ep'eI<nl'''''ns ut ;"....cto...... \\1... , .... h .... 
PC'" , h. 'j.."m op.Q". as ... oboe,,~•. The dumain ofsuch .ocuni", ,,,,,,. 
ar:tlo... b. In principi1<. inr..l" boc,.,"" QUr:e II.. l)"IIem h.u , Ilallred lhe 
mtch.nio.m fur doint ... II"", i, no " ....... '" ;" which it ..W oU' be in ,It< 
pu$l11on of ...u,.;....y im"xllng .. 11 " ' 111 0". II ..... 0....... 'UlOpOjU" ;. 

I..". \\1,,110., .., ''''''pOi.".: .yo'"" .. llh d,b "",,p>olIy d ..... in fICI ,."",." 
"" ,nrJle:Is .. . i.. of diff.",,, " .... duoinc it. om"a<"y d.pond<. " bvro",ly . 
on wh"lr .. it< hislo,y uf lin~ui"ic 1"l<lOcllo... In IJr, m.I:o.J"",ain of dts;:,I ... 
lion. h,. ..gr,tr"'.n<:< fo, Ih' clrtun",.nl i.1J ,.. Ii""IIo" uf Ih. iUlopole,b of 
II .. InlO"thllS o ' gan isms. 

2 ,\ livl n~ 1)""'" ",pob l. or ~r:ln, an ob""'er <art inlet.<1 ... ,th Ihn'" 
of I" 0.." rleK"ptl'~ ""c.....hich ". l;"tul.lI. dncrlprl"'" of 11 ..lf. lIy 
J<>ing 10 ;1 II"n"",, llr, rIon",,,, of It l f~lnl\Ul"lc d''''' iplioos ",; ,h io which 
It Is on oboe,,,,. 0{ ,I ... f . . ... 0101<""" a p"'t... ",Ilk" nn be ,,""","",,,,iiy 
"pelled ~. ... ,,""less ,..:tn,..,. We c.aU tl\l, domaih lhe rIo"''''n of ...,. 
OOI<,..., lo n .00 ..., <" ... id., 'hI! ""..:0"",10,. be' ..oio. i. stJf.(lboe";ng 
beha>iOf. ,hal is. b<h••"" ",; ,hin Iho do""ln of "".(Ibte,,~u..n. Th. "",""", 
as ... ob.. ,,,,,, n....... il)· 11 ...~y. .....:ti,.. br I d..<,;pt;~ d..main. d»1 is. In 
~ ..b ' .... <<>gr;' i,.. do",:",•. No ~.... Jp1Iuo. "f "" .......u.. ,..Ii'y is p ...... ble . 
Such I <ks<,IPliorr ...."'Id '"I''''' an IOI..HIM>n ...,th lh. :>booIule 1<> be 
d.""ibed. b"l "'. ,.p...."wioo ... hk/l ..."uld ~,I\I: fro,,, .ueh on in....ct io. 
...·"u ld n"''':t,ily be rle .. 'ml .... d by ,I" .u. opokt!< ",~...i'~lj,," of llIe"":I..,.... "'" by Iho defo llllir'A "lIC"': 10,,,,," .•h, <<>gn lll.·...:tIi ly ",,1 II 
....."u ld SC"""le """Id uru.voidablf be ,, 1>11•• 10 Ihe kno....er. 

10, ..... ,y .xpJan>1 lon. be rh!. ~n ""uli eoncret. re p,oo u;:t;OI1 • • fom,>! 
"p,_""I1"" 01 a ""rely ' oll""a l d • .o.:,ip'lon. 110•••fuom"I"i". of the 
p/>er'o"'o"on '0 be upL.." ,d ,..",II '0 Ih. ,."" n,,'iorr. (ldenli ly .•xciu';"n. 
._• .won ••tc.). Th"'" is. tl"", . .... I"",l:Ill<og:ic...lid f"f aM phonom",,,. 
l'4ic.1!lonu;"•. lhal re r... 10 lhe " llI ioM "",,11>1, b.....~'n lhe unlU.. III>! 

1iI"""" I..... rIo"",;,,<. ""d "III '" ,he par ,lcul" ,,'<>PC"'" of the ttn".11II1 
unui ... W. h."" . " plied II." logre (;, <>ould no' h••• bun "I... ....... ) in ' his 
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