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1'110 .. t" .. , """, .. ' nd P""k< du, "uk" "I' Ll", 
,.-J',oomI m;..d_t.:.:I~' pnotII<m "'" . 'hoi'1 "Op-

.... "'00Id JoPotI ;n<Iur ...... ' ~ ...... ~ r. ...... pfficaI 

"r""." .h«c .... r "" in "'" """ .... pp>n _ "i«o-
.. ",,,...I, .. . _"'~. I , ~, "'" !>opt 'h "" .. III"'" <h .. 
00"""';'"' in ,h" ""l"~, h"' I hop<' '" d .. ,.-,,,"'" 
'h'OJ ,._d ~j",;, """" p/>_Io. S"",Wo;)­
.II),. 1 >ho" "J 10 >how ,Iu • .n of ,he io>ua. ..... 
'" "' ......... .,., .. ;,~ "-1 ...... I""ml .,"em ....... 1* 
of . "" ..... "" q ___ • .,.,.., it> ..... n "''''''''"', 
. n" hoI"< ,I"", ""hi!'lf to <l<l wi,h ,..., ""OJ"" 
" ""'" (if ;, ;, un","') ofhu",," '" t.i«li", "I""';' -. 
T~ iM.""'ulo<,. ..... thin, , ... , t, ......... , on< 

~,nd .... p.ui< ,ho, to _i""" ditnI..J ;" .,...... 
"""'on ~;'h 11>< "rn;",1 boJ, probI",," ;. d>< 
]>U.0I< Or P""'7- "1'1 .. 'I"""" '" HI I,,~ ,I., I lo.,w 
I 1>0,'< , !"i.r" io • .tn:...r' ("',,,"'11)' ",hr") 
q""'''on. T"" q""'''''' "11",,' d~ I ~ ...... SOli," 
hoo. """,r' .. """ or.n .In ...... ".. d,n ... """, 
"'"' .Ion "" <n,"""'" oM im,_.1 ~"""""": 
"1" , .. doc> ,"y"n< ..... t .. ", h, him.dl "'"' • 
p"M I" i. d"',,,, ; "11"" ""'~ '",.,, ~' ",'Cf ~""".­
, .... "*'<XIIl< cbc;, on .... n: .. io "" • .Ie, oam. l .tull 
...... , .... III< dill"=- in .... ,'" bd.""" ,"" I<n 
'.0 ....... ion< i, .. ""","", ;., ,lor .,. .. ""0;11,,,,,,,, 
i (T;" "n1 T _ _ *,," l>« b<'h"'~ ,"" q"""'"'" 
" I ~,"""" T _",.", 'hOI it is in , ,,,, ,\r·;'." 
.',' .... 11 .... "0,,;<,.11,' ,olJ" ... ith. ,",'" II""ICe' b", 
if T io <>1,,1>1< 01' jn'''''~ j" "';[<hOO' 

"",-..,II.."M_.od_-1rom S. _ lotll. _ "'_,"S,...-..,I_"""' __ 
01,,_ ........ "'"", 191)0, 

"\oc~i, ,,, T ("" 'I' h" d.",ron",""""", "'T, m" 
~ h~ "i>cB" T'~ .... ~_ "I ~,,,' ~ T 
,.,...,...;. , .... , . i, , ...... AI" io _ .. oil ..w. 

A_1><o" ....... " ... ......-«1 .,11> "'" "nUnoI-
boo) l)f~'m~;' ,"" qu<>ti<", ~ ""' ... , Of ""';, i • 
",'" I'",mi",;bl , ,,, ""',,'Wl' """,, I . ... "ts .n<! 
pIIl"",1 <,'""",, Of «"""'. I 010 ... , d",o, <lUI 
'h" q .... ,u. >r;"'" 1<0.- "1""""3 m></Ii"", ..... I 
do claim ,/oIl it .. ....- "' ........... , Iop<oI 
.... k,,"" ro. ,h .. q ..... ,"'" ,10:>, 010"" ,,_ •• nd , .... 
,II of ,II< argum",,, ," ho<h 00'" of ,t.< q"",'''''' 
lJi"m;" J t...l) ' ;',knli,," "'" be mi", .. ,,,j m t<ln" 
oi,..., .~ 

To _io ...0. .n .... 1""'<. "', <II MI<nril! , 
..,;.""r",.-,- ."h . Mpaniofly ,n'«pmoo <>I­
",Iou" '"~ tit< ..:r- 101 U'IIOP.' '1'h<tI w< con 
il<tfo<.Iy ",<'II ;n'"lm, • TU"I\~ """hI'" ~'h~'h 

1I<'fKn"" , ........... to'" ,hem 1"""'''"1 ,ho. it .. 
...... bk to """''''''iu" ind"",i.., kttt;i< '~,""'" 
~). aod ___ '<fH"".-K> .hkft .. toJ~ ocr-
",n ,,;""'. 1"-,., ".....i<1i,-. """"""J In "',,><>I .... , 
ift~, ...... -I>i, .. h .. eI"'.n .. ", """",, ' . I . ... ~ ~hidt 
.'" hk it '" " "-,,,," it", If " h i Ie " i. in '!f'<'"" ion, ;, 
" .. ~ G.rm,,"'" , ... "."" ""''''''';''l( ". " ... """"'. 
our< .nd .ub"", ,hem '0 It>O So,..,...... ,..., 
"IOo;IIi"" " Do • ", .......... (ay ........ "'i ....... 
.oJ .... Iy .'hm, n • .,.o.." -'" .. "". 11"", .h" ""<­
"""0: " ! ~m in ""0 '" -..Io<n, ,"J 0<"1' "h"n , Ili,,, 
".~, J6 ;. , ..... "")' oc one "r ,,,,, ,h.,(O«.,", 1 
PO"";!''''' o>:>IIC<f"tI'Il It, _0 """""I'< >«,<".<>1 
It) .Ior nuct.; .... ,""" .. , .... i ...... "' .. it., .. 
_. ",,,,,,,,,,,,,_ bn_" r", .Ior nud> .... 

~ hik "fl;JH~'I' .II •• 0fI~'" .. "_ ...... 1 <>"' .... 
.. ,.," ~,h i,~ i, I",,, ,,n), in"'I"" '''' in "m" ,01 



r 

....... bks~ (if ,lor ma<t>"",', ___ o.po<" 

...... b!' prim .... 'J_ on Ibt ....;h....,·. 

....... Lop<.. "'" ".-..... bIto" .. _ ,of ~_ 

,II< mochi"" ~""ld ri'''' "", ... ,..,..,." .... , d<fin_ 
,_ of~IIip-t\op}t; ....... OIl" ,,",uk! be of .... 

fot ...... )"'001 : .......... h., ."""",nJ '" ,n" """" 
.. p<'~ . ""~ oil "(,,,,, ..... 1 «on<id •• .,,, .,,,. r,,..n<! 
<pi"" m;n<l_bOO;' ;J,ntir""""" '''" he ",,,,lId,,. j 
0,. ,oruid<,..t'_>n, for .1l d .~ .. "" "'I';n~ ,ho, , .. te 
A .. in fOCI ,",.,,,.1 ~','I , IHI'_'.~' Jt, bo,;", ... , 
Qw~i .. t" 11< ........ ...,............ for 

"id""'lj'~ ;. ,11<....,..-.'" 0..:.""" '~W1~' 
b "'",,~y in ,he o<hc1. And ,lit ~.".I ........... , 
fOr <11>0 ..... in til< m,nd-bod. ""'" < ... "" ", .. I..­
kkd in II>< otha .. ~~ ..... " fur ,he mo<bine. 
....... II" .. <httt1J,. ,~~I>k; on 'h< _ 
horu.!, -n;p"~-"'" _ ..... h'"1 ~ LM"" >bo"" 
""I}' >i, ~hly "",hi""','" ,,,r«,,,,,,,, I ~,,,, 

, .. II '~''-' .hi. ", '" d;\fc,,'n' "",~'IN,. bc th, ~' n><~ 
Th;, l>.o "run",,,, "" "" I'"' in," • r",", .. hich 

"" ... ;, . """ .. """,,~Iw "'''''',... 'I'll, rn~"";. ..... : 
(1) , ... in ,W. ~ H. ."d onlr ir. IHp-IIop J~ i, -

;. cbly • h .. n,hotic" f"'II'O'''''' for "'" 
_,n<. t>. .. ; .... ,no:. .... """"',ne ... ;';h, he in 
'''".\ ond itt "'..., ......... "''1'0' ""',., th. , fli p" 
""" J6 _'os ... 00. I" ><Ieh . ,."" ,he ",,,"inc 
""",IJ hi," t" nn'., ""t"',JoI.,.,,1 .. d>okt" _ 
, .... ",,1., 'n p .. up (I) Of ttl <O>'I<k><i. ,I." I, h. d 

......Ie '" "oh>t ..... ""'.1 ... " . " b"" ., • """,'n 
I<irn';' 'O"OOId '" ", .. r" .. ,«1 .i,h .imj\H 

......... oI.p-.i ct..:.n. .... ..11"'1 hil """ p~ 
dooph~<Uon'I.wo ... I. ~"d;.,... .. ptuka.ph .... 
"',~ IO'JU<d r""" ,"" ')"11,1><1;' "', .... 01 thr 
1""1'''';'i",,; 

(ll I.m '" "",n ". , oJ ,,"I ~ 'I. m)' l;.hlxn .." 
~lm" I"<,d, 

Ie> 'h" ron ,'I,~joo ,h", ,I., fl"1'''''' I'~ """"," ,.­
" .. ",",,") """r ;" I"''', .. wllu. i". c.r.",,,, ..... 
..... I",nI. <an_ I""';bly be ,1>< ..... ( .. h,,...,,,, 

III """W "" ..... ~'H;, ..... ,be "'S .. "'"' ..-~ "" 
.... ,.J,oooid be obI< '0 """,,1.1k (""" ,be f.od ' hoi 
(II .. ' lnthui< ,ha, ,lot , .. '0 JII"II'ft"- (Of .......... . 

","<nn<!I"l - ""'"' '" ,I". A and ha.,. llip-llop 
.w."" - ".._ po .. iblr hr ,he_ 

I, .... """";.,, '" "'"" .... , ,be ,to<Il,1oo.al ' 'F'­
n""' fn. ,1,,.1;"" ;, _ " , II • oooo<t ... , .. r""" 
.. ,,, .. "'~' dat> of Ji ",,~ <'< I"""'~"" ( .. i, """,, " b)' 

.... ..., ,Iu, iI .pplOOl j ...... ~'<II ", """ .... ,i<nt 
modul1<'O). bo.oo • b'fthlr <nmplOtnl \Ii, "' ......... 
' ... Iu<~ IkpOndo , .. (_~) ,"" .-.if"",.,., 01 .... • 
,,,,,,,I,J I .... "I"'"",me., ~ ~"'k<." ..... ,," ~k 
.. d "" (UI ....... 1' .... 111ic---srnd .. "" d ... ,,,,,, ... , 

I moj' "" ..",....00 01 od""",,,,!' • "",."1",",,,;,," 
....,..~ I ,i<" i" I_ " ! ,I" pr<»<" .... 1"", If"' .. 
"'<I"" .h" 1 "" "'l'I"",-"<l ,,, h,~,1 ,n" ",",'h" ... 
'hi ok.' .. , ,,..., ",'" ",",I, '" ,hoot "u",," "' i "~,.r< 
"' .... i,m.., "" ,1M: ......... 11>< ,Iu'll' I. f,I ... If ,h<: .. 
i. -"""'< ,'.,..;00 or .......","" .. "","i""nl 
....,..rh '0 ",'ood ,,- """'" " .. , ~k<I, ,1M: o,on­

..oJa-........ .. ,h .. 1"1"'" ""PI"'" i •. ' 

Tt.: ~"""" \"1"" ~ ill ''''1"'''' the ""'.,., '" • 
T.~.! ,".,t,.,' ~h~,~ ,..,1' '"'~' I:>< <xp!"i""! 

11ndl), •• Tllring """"in< "' • "".it< ~ "h • 
lin;'. ""mt><, 01 i",,~"11 "",f'Su .. ,j"" .. , n,h ,,( 
.. 'tn.h ;,,~ ... ,be ....ct.in" """'. ;" ,..., 01. 
r.n~" n_ 01>1 .... .' ..... ,I>< "-"". __ • 
n,"II' ..... "" .h"'" ='';'' .j'mbol .. .,...., 
",. morn.n<·, "PC j, di"MlnI "'''' ..,.,.,< ..,......,., ,h., 

("' . 'och ,of wok h • ')'",001 If",m , fi,c.\ ~"i to 

. lph,o."1 ""Y be I"i""tl_ AI~' .h. ," .... hl .. " ". 
",,~ n",'" ~"iOtI """",," un' .. , u.'" ,.r ,Ioc "I"' ., 
• ,im<. fin.II,. ,Ioc """h,,,,, "" • ",.,,,,,, _ ..... 
__ .. h"h m" (~) ..... ,I>< .ymbol.ho<h .1'1 ..... 
on ,lit ......,., bcin& O<>ItDOd. ,00 (II) phn' """'" 
01 .... .,.....,.,. (f""" ,t.. """h, ...... Iph<tt<t) OIl -.-Any T."n~ ...... -hj"" j. """,pick", d .... jb<d "" 
• ____ ... 1Ik. ~'hi<h .. """,ruckd '"' o<.ik,,,'o: 
t l>< ",,... ,of ,"" .. bl< rorl'etpood '0 Ie" ... ,,( ,I>< 
. Iph'",', (,,,,I"di1\~ [M """II" k"c..-, ;" ., hI ,n, 
""""I. "hllo ,I" <"1"",,,, c<"n..~I .. " J to .,,, •• A, 
D. ('~ <to:. In < •• ,:it "I",,",h"'fi"~" ' " ·'in .. "",· 
' '-''','' '_1., " .. 1. 1\," ""C Il." "., R {. " ·l ...... 
in""",,",", .~ ... d ... folk,.", ".,1. .~~ mNn. 
"pri ... ,I>< 'j'mbol .. 00'1 ""' ........ 1"" ... ..,... 
taJUt'''II c.n ... "''''"" .hot .... ...,. .ymboI ;, ..... 

con"'"'~ ond I"'ocud ,~""'" do: ..... """ """"" .. 
...If to, ,he 1<1\ .... ,I>< on< roo h.<e .... b<nt 
""'"ni,..; .ho, .l>ift into "'". 1\." 'n.. .,Iocr 
;""' ..... ,""' . ... ,;",IL.tll' iO«<I""' .. 1 ('"R" mo. ..... 
" .... " ,t.: ~ ..... ;n,n>OJ i"",,. '" ,he ni;.I'," . ltil< 
"C" """ ," """"'." i,,_. "m1In", "",n n; "I lt.: 



.. _ "'1=</. Tio. (",imo,", .... mplr mill ..... - , 
" C D 

(,, ) .,RA . , 1.11 .,1.0 'om 
('J ) + .,1.1' .,("J) "w "m 

~, 

(") - .,OJ 'J ~c: "W '.1U) 

Th. m"h ;". ,b<.il>«l by ,h;' "ole i. intc .. J<.i 
,~fun«ioo., (01.".,,, II .. "'"'''''''' io .... ~ in ,"" 
.... On do< ''ll< ,'-0 ' 1'1'<"1"" ",urn·· (in """! 
"' ...... ) '" be " .. ",kN oo,.~ '_1_, ~Il -.- I II " 

".,...-lun<;' ;";,lIll,. .,.n..mr ''''' r ..... "I ~ 
The __ hi ... pn>«<d. hi ~ ...... OUI" ,..., """ 
( .......... 11. 1». ~ ,lot pi .. "PI b)· a I • .u>d 
'hM fOOnr bod ... d , ... ;"" ,he (0 ... '). Th ... if 
, ... ","P"'~ ..... II)) I Hill ,II. "",hi"" ..-""lJ 
··"'m' .... "·' 11 111 ' Ill, ,00 ,h," "" it,,,, ,h."'rc>I 
,,,,," <-w, Il) 

.~ ··ma<;hi"" .. I",,'· '"m." • " " .;hi"" if Ii .. 
"..mif>< h .. in'''''''! ""teO ",onnpondin~ ", , ... 
"""" .... 0(,,,,, to""'. "",I if ~ "'~ •• d.., i"".oc­
, ..... '" m. .. bIt: in If>< ","""i"" "'_, .1"", it i. 
~J .. "'I"'" "" .. hich , <)mbul ., .""...... 
,00;1 it i. m ... " ..... II, ,Iu, ~ "" ......... , lbe 

·'in""""""~;n ,be 'W<""""c __ ."d ""'unm 
<>l ,"" uIok {i~ ,hi, -=-. "~.mn l!.noJ """ >11_ 
Any ",.d""" th" i. d"".'h<.l hr' m"hi.., ,aIok 
H( thr .". , j ... , <xernplif,," ~ • Turi,~ ",ocru". 

T,.,. .. "om of. T " ,inK "",-II, ...... .,., ..,bj«, 
W ","", .. Ii"t'.,· ," ,~ ...... ~"j" f", <"mp"'. 

.... nuJ' "'I'P"'" 'M' ''''' ..... ili, .. h" • ""''"'' 
,.". ( ... "in"", .. ,..,") '"' ~'nocn :odd;n.:.o.l 
infi..,....,;"" mol' 1>0 pM ..... b).n ''f"''''''' in ,be 
""""" ,,(. """I"'''''''''' I. t"" "",,,,,I "" ""-II 
... 1 •• "" 0( , .... 1'""<'1' .... ,"'" (~~~ do:<1"",,< 
........ orpn!I~ ,.1;. tbe pUtt <>lthr "opcn, ... ~)_ 

II ""'.lJ 1>0 ...... ,lcd ,hrn T.",. m.ct"""" "'" 
'obit: in ",;oopl< '" do 'll)',h,"J It... .. ,' rompul_ 
'''1' maL",'" ,ot ~t>kbe,~. lIndl con W,,' 

I t h" ,.,.,-oet ; m<> ""'" «on "·,,,1 ,J «. J ., bj' \f.gri 
"oJ .\1<",",," i" ,h<i.I"",' (;"d ', P_j) tho, ·· th" 

, ........ "" I'.'", Gti<kl". ,"""".,)~...., ,"";C'I< 'M' 
''''' ,",,,"u" ""oJ I",.~r o(,h< ntulU<l m,"" .'" b, 
"""" """1"'" ... oJ .. b<k rIun .n, """'; • ..., 
"""hi .... '''' "".~ •• (p. 10) ... d hrnc< ""' . 
Turin& madUno::.,.,.,..,. ... ' .... modd .... tit< 
__ """d. buo dtio i. "'""'" ...... K. 

I .... T to. • Tonn,. ......,h, .... ho:h "~,,~ 

"'" in 'hr "'-_ ,h .. T ""n ph'" "", ,"" , .... Ih<­
"",;"'1 """"",n'" I con "...,,'., "Tho" 'hr '"'!I''''''''' 
(N4<1 ."" \f<~' ","" ~ .. no "1""""', 00, I ,,,",nt ,hey n,,,,, 0"', ,~ ;. '. '" ill mind) ;" to., 

"r .... nJ (lod.1·, 'rtn~oq .... I """ d_ • .­
,.,..."'" d,,, T """"" ,..,.. •. ...t <mm>t<'I/ ... 
"...." lit_ """"""ri, ... TIo;' ..,c .... .... .-po 
t .... 'Ioat T M"p,,","'.~ m<, --. I _ .... 
Tur,n. m"h""" 110< r.II,,)- ......... ,.,...., .. 
01 ViOI<I., '''''''''''. pur< ."" ".,pIr, Gi, .... 
• .-t>l''''j' """hi ... '1', .111 <>" 00 ~ find '1""1""" 
,.,., l, ' " 'h thot / COn 1'''''''' 

(JllfT 10 """'''ent. U i, '''''''. 

"h<r< U "' .~ bj' T if T i, i. r"" _ 
_ ... 1 ..... "'''', T CUI ,.."f<aly "til _, III 
..... , .IM II>< .12!<m<'n' l., ~_ T ,._,...... 
(_""",m, _rn<)'~ I "'_ "..,.. '""'"" 

(on'"" 1 , .• ~"..... ,1m T i, "' .... """t. _""'" ia 
U1Ihldr if T ....... ,. romplica,,,,!)' 

I .... '" "''''"'''' ,hA,. T uri., .""h;", T io __ 
..,.<1«1 ,,, do ,"" fullo..-i"ll . ,\ n._. loll" 
"JOOO.~;' poin ..... , .. 1-, up< ond T" ....... ;" 
"1". ~""tool >hie. ~ .~ T <OIIlj>llt<> Ik 
~lOOth (II< .. 0.""", Ihr ""'m numbo. _I "'P 
in ''''' oIrom.' .. ".,. ...... oJ _. poin .. , .... dip! .. 
;" "p".'.-.I II"'" ;n", ,h. "rc>I ... ,.~ (i .... , ..... 
,'otIf ofI), 0",.1. ,t.< ~ .... ,iort ··11...- 00<. T 

."""n· ('" '<"mp"l<: .0< ',""~' '''JI') '''' 

.I-(IIikh "'~" in lh< oc.:;m,l " 1'""""" 01 d";' • 
""""iN. ~ .... , ... " Anol t1>; """" ... mi~~' .-.:II 11< . 
"'mpli<~'Nl ,....,. IQ [<Ct. an .''' .. ,~ ",",IJ p ..... 

obIr i",,,,,. ttl"" "'''i'''l'''",lublt: COMO' .... '" 

(il " oIeocn",;.", Qf ,h. '""I""""" <>l " .... 
'h.--,h ~hrdI T ".-.1 ,n '''''' ......... 

.""" ..... "" of!he 'jlp<OIlIn« of ,he "". .. 
-" . ... .. ,"" 000"1"''''"''' 

In) A ...... Ipr"'" ,,( ,,., .. I" "'''"'' """-,, ·1' 
.~ocn .. " It""'" .. , ~, .... by ,It< ··"",h;", 
"It",,· r", T), 

(;ii) An "1,L, .. ,;'m of ,1>; ,,,,. •• 10- "I' tlk' ,,",;'" 

pro<'("<! ""'-

No,,, In '" ""1'1""" tIw _ ''OoCa .... 

k>I~,,,, ... """"'00ft. " I~ om"" '" "..t<.m tit< ....... 
".. .. ,"'" io¥ dncribe.l_ T __ 'hf'OU$h 
... " A. '1. {~ rhO. Ifu, how .... T _ ..... ,~ ,0., 
i, Ii '" ...... A, I~ (~.,,<_, .. 

II .. <!tar th .. t~;' i,. , ;11) obi""""" Ihll "hoi 
n,,-..-, it ";11,11'", ""' ,hi<Jr. ,100: "~1IIi'~ 1 _ rip­
,.,., .. ("",~i,,, " ble) of ,t.< "' ..... ;n< o<""il>« '"< 



,,"'" onl)' in 1<11"" of ,boj, ,d.""" to <>ch Olhot 
.. oJ to wh.., '1'1."'" ()n ,I", "P"_ 'I"" "1," " .. ,,1 
""Ii" , ... " "f ,,", m "hi"" i, i " ", .. " "i. l, '" I'",g 
., ,t.<",." <li" i",t """ ,~ , II , C. etc" "J thc)' 
,,=.I ,,,,'h ",1><', .. '1x:ejf«d in do< ,ruci,io< 
" bk Th"" "'''' ... " ,1\,,,,,, • ~.",,,i<,,, ,ocl. '"' 
"]10" dot, T .""" .. in ,lu. X'" (0< " ""mroo< 
X," "<.1 ,)nl), in 'he """'" "f 'k"",i" in ~ th< 
"'1""''' ./ M.", ,h".'gh ", h~'h T m",t 1"" ;n 
.""".;n; og tlut X (wmPl" ;"g X, ct<,), the .uk" 
01>:),00. <tc. hilt thuc;, ,>0 "'seq",,,,,, of ".,,,,"' 
Ihroogh ~'hictt T '''"'' p." '" 1><;". ,i,,~1e "",,I 

Ill<l=d, "" I~""" ,I .. ~, »' ''' - 'UI1""'" T m uld 
nul .. ;" ".,~ A »i,l-.,u, Ii" • • ,.,.""i.i.! th ,t i . 
~ ... in ,to" II (b)' fI",' p,,,,ill ( ,",oogh. '""'1"'''''-'< 
"f ",ocr """,I, CIc-,.riy • ,,;.:;"'" ,~~"" wOll lJ "" 
invol",J, Ilnd 000 "'b,,"u"' t h, ,,~ru.s 'implr by 
nU""g ,I." ,I., """,hi"". i" .".-""i"iog ,,", ,~)(lo.h 
.J i,"t ;" c, i""'" Jh,,.~h it> ''''t>- hu' ;t ",-~, I nut 
in '''Y ,;",ifu" t '""""" " " "emi"" ,hot ;, i, pool­

,,~ toroogb ,hem, 

No" th. , ,,,,1q;; w , r, II"1 ;" "><l i,,,,,,,1 <,"'­
" """" n ' .1., r, lloor of " ' p!""i" t th.r to .,"'''' 
, hot p (~'h"", P ;,; ' " . l"op<.><>it>OO) n", """t 
Ii", '''"'''' that q,. Q,. ,to. (w o,,,, Q" q" etc.. 
,re 'Nl"'I''''te "fur ptxrpO>i,ioo» , Thj, b &i 
,ithe, [0 '" "infi" il< "PC";' 0< '" .h, J ol .. "" 
"'" ,. ,J ;",,,,"'i" ~. '1,,-,-;,1 d . ", of ' pn",,, ,,I"' 
pm!" ';,,,,,,,, 

lk ""'""'"'" of the f, llx)' i"j", .,,,b;;,,,,,, 
'" the "'-'C!tim c<s<, SuNl""< d", 00 11", """"' 
of",.., "I""icr""" E,. E" <Ie .. I b",~' [h ot 
.h"", ;,. , h,o. i, i" the ",om, Tt ,\"". "", toll" ,,' 
.hot I ,orha li",1 (0' <"en ,,"id h,," ,'«wli"d) 
F" f", etc" • • or that 1 " m<moc, E" E" <to" 
nQ( ",'CI\ ,lu t 1 "",,,,w ly d .... r",d" (". ",n,]e-J 

l<l." ,,<,) ,",,.., "I"-~""""" f:" , :" ole. , who" I 
h," ,hem , In 'h,~' , i, ;s """""")' '" .4'~ ><TI ", 
<»"~",,"-~" IN. ' t "ot to '"01" ('" ,"e" """,1 
~ h" ",os< <:< I><,ie n«, 0"<;' ha"in~, in or,]« 
'0 ""e «<"in " nJ , of ' ,,"~IOOt«, 

1.<1 '" m"d i f~' 0'" "''''', hU»""Cf, by '''ppo> i''1t 
tN' whe"""" ,he ",>chin' " ;" 00(' I",,,ieu l,, 
,,,to lsal', "sut< A") i, prints til< ~'O<<1s "I ,n, in 
,Ute A_" lkJL "''' ,,'''''' ,nigh, ~"" . th" .1., 
" •• "h ;"" doe, not in g,",'",1 """"toi" wh" ,,,to 
i, i, i", bu . m;go. "'f in ' h, , ... '" of '''" .\ (.f"~ 
tt.< m",,,i"< l"i" ",,1 " I am ;n .,,* ,\"'1: " T h< 
",,,,,hi,,,, .=<ui"," 'hu i, ",os in "'" A" 

L« 1l'I stooy th;'.,... , lin )c ">oro <I_It Fi", 
of .Il . », ~,."t '" '"m_ , hot wI-.." i, ;. in >w~ ,~ 

,,", m" h i "" I"i"" " I am in " '" A" " i.""" ,;'" 
I",-"in; t h",u~" '"y ,"he. "",<" Th,o.t ",;" '~'''ry 

n'''' ortile ",""m" of th , ,.\>Ic ile.ooo """'to.-\'" 
tncrc .pp.'""h< ;nstruction: ,,, .... "I " .. '" St,,, 
A" &':",oJl" by ~'1 "f 000"1''''''.'. I., "' " •• -
,ide< • hun,," I", i ,,~, Jo""" ~ I., >oy' " I .m i" 
1'0;"" (0' "(lox-hI, " Of ",,,,",,"hin! h,,,,," ) ~'h ,,"_ 

""'" h< is i" I"i", T" m,l< tl-.: comf"'risoo .,,\we 
., I""' i\>l<;, we will h",c '0 , upposc ,h" Joo<' 
lintui" ,c c",,.]it;',,, ,o,;' ,",h tl"t he ";mply ")~ 
"]",,, m I"'in" "~' i Lh,",' t]' i ,,';"~:' i,< .. ", i.h ... , 
I ",,, i"~ thmugh ' "J' ;" " '''I",<"i\>l, """,,,1 ".,,~ 
"th<..- .00" the poi" ;t;df, I" Wit""",,,"i"', 
t",,,,i,,,)I.'I)'.],,,,,,,, . i'~ pl}' fl'O'" hi, I" i" b)· ....... 
ing " I.m in 1>';n' - I-..- ""'" ,"" r"" ,dleet "" ,t 
(OJ" h,,,,d i t, 0' IL"'" i t, etc,l , ,,d ,I"", c"""",",,",lr 
d''''', il", it. IN.,, " ,h". ,hi, ";"'1'1. J.~,ih;l i,y .,r 
uttering ,he "p,~t i "". " "I,m i" !'Ii"" ~' ;th<'" t 

fi , " p<rfo"" i"l ,m' ""-",,,I "= of iuJpn<m" w,," 

u", rIooI;oo bf ,""'i,"",.1 "l'ist<m~" from 
Home '" R.~",III) N"" w< ""y u",';J..~ ,he 
p,r,lleI Quo"i,"" "I:'"" ,I,. m" hi,", '~",,,,,in ' 

, h"t i, i, in , lot< II'" ""I "I ~"" J<JO<~ ',,.,,,.' 
th" h , i. ;" ",;,,"'.nJ thc;, OOl>SC<lll<!X,,", 

Ph il=rh'''' i. ,,,,",oo in .. 'm,n,icil qOC>li"", 
'""0, " """ ,nifi" "'<"ct, !'lid • rood J..'d of 
,,,,,,, iu,, [u ,1., ,,,,h ",llu" " Ttldi,i"mlly. 
,I"" dc'm,n" h,o.,'o I .. ,," ,li ";"g""'I .. 'll; (1) "X 

~"""" th ot p" impl;", .hot r;" ''''' ("C "'.~ <>11 
th;, tl-.. "',," clemen'), (Z) "X '"'O~~ ,h " p" 
.mpli" thaI X odie,'.' tllit I' ( '~lll""'p l",,, ha,', 
~ u",,100 '",,"I L1,,' ~,~d, ... ,,., """ ""oJi,'!l d,,, i. 
,h ,. ,ld be "X", , •• fid," th.t p," Q' "X u". 
,..",i .. ".,,'" 'hot p", 1 ,h,11 e,11 thi, ,)c"",", th< 
".jid,"" """""ti; (3) "X kn'-'~" t h" p" 'mpl;';' 
til>! X I"" <I'id"",< tlut I' Ill'" I du""th, won! 
"o" id,",,," "' J ,-r", it<ly ~'''-m;, '' bu. i, ,,-ill "'~ 
""'tt" ,,~ pre"", l'l"P'-""" I slull (~11 th;, th< 
,,,ilk.,,,,[ <kmc" t). Mocoo"", it i, patt 01 ,1>< 
TI""n"' J oj tt>< ",."'~ "'""d"""," th" ,""hull' c"" 
"" ],,,,.lIy ,,'id,n« f", ;'",'11: if X" "oJ"""" fo, 
y , ,I"," X ."d \' mul> I" diff",,". th",!\'_ 

I" " i<" " f "u,h . ",1),><>. <I ;,Pl"'" om: ,,;';';n 
0'''' tI!< IlroI"""Y uf sayi" , (in e=. like the one 
w" "" "",<id<ringl '~"rl<' ,no»', [h .. I .. " ;n 
j"''','' 0" d" ,.", hanJ, 1~, ;Jo.o"h«, »1", "l. 
'h< C,"" " "",_ ,,,",,' '"'" ("\-1'1 .. ", I h", , poi" I 
j'".'" I h ... ,. 1',;"") "~"",om,,,h,, ., li,lI"w>, II 

,.." , ~ I oc cI"n)' f,bc to s-ty J"",,, doc> ,,' .""" 
I>c h". p.ain; oot ci,ncr Joo<> "lO~" '" be dot, 
""'; ho""", J""'" k,,,,,,, he ru.. • poin. Ar,inst 
,I-.."" j,hil""1,h,,,- "" ' ntigh' ,,~'" .. fo lio",: 
"J'"''-~ ,I,,,,. ",-,t 1m, ,"' X" imp l;'" j<""", it;"'~ in 
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,,,,,,,Ob«! !';' ",,,.n,; 01· . ",,,,,hi.., " hie," ;, i, 

"",,,tbOO .. """,,,hin~ h'lYi"g • "pt, , Plin';" , 
.It"i«.' """nnjllr" <I<"k< (lh i. nul' b< ''''"'''''' 
,t.on, 1""'" 0( the """,hin, "Io.,h ., ""~. ~i¥'n 

lim<" . lit"'-'" ~'iLh iu" '''''' "'I'''''' of ,he "pc), 
,nO • fi n, ,, ~ (~, B, C, ct<.) of"""",. " ( I" what 

tOI"~,, .oc..- ~' ; 11 t>c ,der,.!" to " times ., 
hlu.1 JW<S tv d~tj" ,ui>h ,btm f,um C<f!",n 
w.o, .... M to t>c ',l[tOO..oOO ,""",Jr .) Ile1"n~ 

,IB, it;' """"i!....! only hy ~i " in~ , .. d"em,i""", 
" '" ~h;cn ,k.""";",, ,hi ,~,k, in ",hi.e' til< 

""", >l'CC<C<1 """" o<h" .... <1 wh" .. princOO 
~ hcn, 

In .,.,ticu"" thc "4,;:-,1 d,·"",,,,...," "I> Tu .... 

"'~ m><h i"" J. ,,-~ "'. '"..-Icole ' ny _'1"";(""" ;'"' "f 
,Ix: poI).,i,.t .",",,,,f tho", '\""<~" _ OJ ;",1",1, "f 
tOe physi",l "",n" of the wl>ok ",.ct.;"", (~h,1I it 
rons.:o: of electron;, ",l,p, "f arutxx.oro, "fb u,",,,,, 

,lctl< "tt;''I'''~, '"" ,, 10 .. ' ) In '""eo- "-,,,&,' 
to'-,,, 'Tu,;,,!, """hi,..," "' . n • .,,,"", "",,--ni ne 
.'h,"h ""')' b< phr,.:, II )" ",Ii "d ;" ." ,I"""", 
in""i" o"",iJo;,- 0( d ilfcrc", "")" 

II! won .. , Tu,i"!l """,hio,;' p/l)";"lly " . 1_ 
"d, J.,w",,,, ".,"" Ioi,,~ ; ''' '"''''''; ,,~ I"' I~"-"" 
.\ hhou~h ,he n""lo;n< h" ftom ,he ky",m ', 
r<'''' of,;,~, ,mlr ,b< "",~ ,\ , II, (\ "te, . i, Iu, 
f,,,", ,,., eng;<><~~ .. 1""0' of".".' ' " . 1,,>O'<t in"" i" 
,umOCr 0( oJ ditiofl<l l """,," l,hoo~1l 00< iM ,be 
..... ""'''' 0( .... ,,<" - we "'-'J I «II ,h"", "","",u' 
,,,",,,)_ F,,,. i ","'n'~, if ,be ",,,,-j,in, ",mi". ,~ 

"",,,urn ",t.; •. ."" of ,I><: 'h i~ th" nuv h.ppco 
i, , h..o t 00< of its ".cm,," woo ""}' f, ;t - this put< 
dlC ""-chi",, in ~'h"" fro", 'he pio)'l'"""" if ,, '" 
,t.. ~",io",., p' ,i", 0( ,i, .. , di lf<~,", ""We," 
Af<.<in , if ,to. rn",J,I".,;,. "",n""II )' ''I''-~.''d """ 
IMI, of " ,Jt><-,ml , ",., (Of io< poos;bI< """,,~'!\;""' I" 

'" """,<wr, I" """ ~ (.hi",,;!) 'h" ie< ""J_ 
boi,d om)' budk Aoo SO '-'1_ 

,\ l"'I,ic.lI, ' ",. Ii,A"<! T",i,,~ m .. d ,ine mu)' ho ,', 

"" ~~t ,, ' .""rt""'"~ ,t< ""n ,"uc<",,' ,,>t<, I"" 
.. " h"o"," Ixiog m,}' h"" M w,}' of ,.<:",,,;n ;,,,; 
, he oonJ i,;"n ofn;, 'P!'<oo;, ,, , ';"00 ,in\<, 110"'_ 
m", i, i, ",,,,, ,,.1)' ",m",,",n' ,,, V'", ",,,,j,i,,, 
,ke,,,",", """"" "'1pm" ",n;cn "",ble it "'.<=n 
~><:If '00 to ,k"," m;n<,.- ""If"""i" ,", 1""",' 
"",rue ~,"," o"y be ,';"",Ii"d "ca lL,io~ ",,,,; n 
,)'mOOls to be l"';ntcd on ." "inl'''' wp<" "hid. [J", 

m.cr."", ".nmi,,,,," f",no Tim< Lit li_, (O"e on;,,,,, 
J irr",,1'1 is ,h" 'he ""'I"''''' "f ._",'~g." mi ~n' 
""-"Pl ' n,mho" ,of ~l""" of "J><, wh«,,.. th< 
"""hi "" onl)' "",'an," one "'1""-" ., , tim< - 00"_ 
""Of ,hi,,, unimpor'AA', <ioo< it " ~'e U """w" ,Il " 
,I", ,If"" of" «oJ",," ' " y f", i It' """ ,1><, ,of "l""" 

Mitxls and Macn ill€s 

",n oc oo"in,"<I ,,,in~ , pro;;r,m which OIlI}' 
'«1U;M om "lW" to oc """,,>«1 ". time,) 

(101,. ~" Y of. dl~,t><M"", h "'" "" ,,,k ,I,., ,h • 
r"" ",-" .. lI r .,.,,,, "««1 J;p,,1 """1"''''' ,] ;.1 nl" 
h"" 'n)' dC" i",," th< Xi",\ i"" cm'iQg,,1 0" ,Ix' 
othe, h, ,,,I, tho. did t<",,, "' .. " JOOO '·"","m ,uOct, 
"'""" of v.hi<'h ~"N f,iI;" , " .ny ~h'<t, , i",,1 The 
Httd f", ",,,,";m'." fot ,,,If-<1><<', i''g Ihetefoo-e 
~"idl~ I"",,,,,,, .,',.lend' 

A m",hin" "n;ch;, .hl, ' " (ie,,,,,,, k"" """" 
of it> 0"" "'''<''1'r, 1 ""mi h on , po>j,;oo "cry 
,rolo,x>u<!" 'MT or. humaJl b<in~, ~' ho """ J<[«< 
",,,0< 0.., ,,,,, .11 " f ,be ""ol f"",-,i,." ,of 10;' "~'" 

1 • .J1, mJ ~'ith mying . I<,~"~,, 

Th '", ""1'f'O>" ,he m"'~ i ",, 
"YI>('l'"m tube 312 "" f,iled ," 

,of " li , b;li t)' 
"p,in" "","; 
T he q,,,,,'joo 

"How diJ ,I., m>chi",' __ .. ",Ie ,I", ""," , m 
,"k _ll l (, i led'" ;.. p«fectly "",,-il,1e ~ ,,,,"'i'", 

An.1 , I>< ""w« nur i",'ol", , ",!',,,,,,,,, 'o. I>,,~ 

,he phy,;«1 ,"oct"", of , .... m"h in(' ("><'"", 
or£,ns," etc.) ,od ,ile "Ioj;kal "Net""" I Pfi>:l<r.ut1 
for "r<'wog" an~ " lmClVrtli<lK" ,t.< iop", "'1'<) , 

If ,10, mod"" . 1";" '" " I-'",," u,", ,"I." ,112 h .. 

f. ik "" " """ ... ,,""rn "'\>< .l l ! i, in I"", fm,, 't'm_ 
i"g, 'ho rn .... ~c m'r Ix ,10., t .. , mi" "",' p"",i,", 
{in thc "-"' r3< of ",eadi ng" ,od "imcrl""'ing" ,0< 

inl"" " 1><) '" to '" ioOOfftct ';Knil (roo, '''''''''' 
""pot , On 'he olh« 1. .. ><.1, if'h" m ... tline 1";" '" "1 
.m;n "'''" ,'\ ," .nLl;1 <1<"" ,h;' ,.ml'l), I",cou,", it< 
"""";",, .. ble ",",,,in , th e in""",i("" P,,'.,: "/ 
aM ,. "aU A ..... .-. ,"" A. "tho" tOe QU<>rioo of 
, mi"",nl"J';tion c.nOlO' ,~"', £,," if ",m, .«j.. 
Jen' '''''''" ,I", I" 'n'ing mechmi,m '" 1";"" " I 
.m i" ,,,,, ,~" ~'he" ,he m"h i"" ;. "" in su" "'. 
there ~'''' n"t , "m;""",,'pll c< , ion" {.-,.,I}" '" to _,I.,,, " ,·crb>J ,lip"), 

T!" iIl!H""i"~ '0 ,,,,t(' [It" i"" .. ,he", H" l~'() 
f>O"~ble d" ,,~i1""'''' .. f ,I." bon" ... "f. 'I' u,in~ 
rn"hi ,., _ ,he <np"'-~", >1"",,,.-.1 bl",I";"' ,,,,I 
the I<.>g.,~ n'. "m,eh '"" ,,1:>1<.' - '"-' ther< '" t..-o 
1"'S~0Ic Jcsc~l',;"n' of hun",,, VI')'Cho~}'. The 
"ben""'""" i," 'I'p,,-,-,,-t, {i,,,Jud i,,:! in 11", 0''­
,~o.-)' ,"',,"", ~hi<-+, eml"»)' "h ),I""il<ti<-.1 ""'_ 
>I"""," in('!ndi ng ''l'on,''',,' ,' "'~c" f".m 
ph)";"~-) ,i"" " cv<n' u>II} l'I'"idinr ' com_ 
plnc phy.k>.I;,u"" Jc.,::np,io" of h, m"" od,>­
,10.-, in !em'" which I;" , "I' v. i,n ,"<"' i"'1 . nd 

I' hp'" Th;, "~"" r • •• h to ,il< ""~i"" ,,,', ,~ 
ph),;.;; ,,', 'k.c~i)'ljoo of , I'h)~ic.<II)' 'coli=! 

T"';" ~ m>ehi'l<, [l", ;t ~'oo l , 1 '"'" Ix poo;,i\>l, to 
,cd, more .b;1f>" oc.c"l'<ioo of humin ""," ",I 
I"'''''''''"', I" t. "", " f "",,-,"<>.1 ",te," (p hy""'l 
= Ii,.,.,", i f ' " yo ""'i'<'ir" d) , " .l "imp"~"'"''-' 
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(~"r"" ,hcir 'tmlt< of off1«) om: • ..... I';.,." .... d 
"'" I'.i_ao -l '~..J , .... mNninl olIh< 
. '.-.1&." lnd<.d,;' ..... pnriodJ' bta_ F ......... 
obd _ ~ tho """"""lor .... ...,.,.., b<a .... 

to. _ .... "y "'lL.inc abo., , ..... , .. ""h. in ,10< 

""""" in .'hid! .... Ij~ ....J ~ ... ,< . ru.l 100,,, "'" 
1><,.,. ,"', G<"....I Rd.,;"j,~ _..,>«1 ~, ;"""" . 
pl'dt<";bk ", 'o<n ;, ~'" ,i", ]>'''l',",'d . To lot told 
,ho, "m ,," . ld GO"" ""' .... '0 rhc- "'">< 1'1>.:. by 
"'""'"r i"._ Ji«<ri"' .... . " ... ,~ht Ii"" AooPl-
"" (;,.... .. 1 R<"'~'i1r ...... m<l<t.i ..Jo~.;n~ ~ 
• 10.>1< 0<"0" 'l.«m of ""'''''1~' ..... ,"', .. _ '" 
..,. '"adoprin( ...... • roo ... • .r • ..wl lobel,," 

IlIn ir. io,~ .. hi ....... ilo,< ,be Ia''''on 
of ( ...... wn,iI _"fie .... , to rho odopo_ of 

_ . ~" """"""t'''''' " io «I..,JI~ • """al< 
.. foIl<>a' """<fI.ioIul p/>i,-""", 0I~. ~nd 
" .omit.« ,I>< OO""l~" .1 ,h .. "" ,"', I'."..,';" 
WUI'U',,<d w ,,'" kind '" '''''''II' In.,, .,;".,. 
_"<vi "" J' ... -om, 01", ... ', n Iwk,,,, .. we ts.J 
"' ........ 1.""''''''.1 .11 ,.~ .... 10 b< ... lu' o)1 , 'u""'-
""" .. ' b"", OTt hlc "" Jl«""" 0(""", .... , .... """-~ 
(0'> (:to;"" .... cmphaoirnl). In ,1>,0, ,h<. "' .... b<: 
.,..ru.,-·D by;"" ...... "p«m.... .. , 'OC <"In . I • .-al~ 

hold on III """ b .... ....J ",p/Iu" II .. <>p<ru»mI~ '" 
' ......... ......,..- ..... _ '- .. ,.. And - .... po ..... 

"'" pejo .... j..., 11"", "( · ad bocH 
_ d .. ~ 

.. t""";~, do tlU .. in 1M a .. <i """,,",nt .,;..,,­

if", m<o.><in, o:t r."1; OJ .. . "',..", .11''''''« 
IlNfry '''~J. TIt .. ;, ~'h~' i, """ • <~" ' "ry of 
''OD«I'L to.m" i,.. ""I n", iuot "''' .. "'1'''''­
"".... ", ,....".,h,." (",I "~.ltJ .''"''''ty, ,1. 00 
,;"';"rlr, 'Ioi, is ..... y " .. anOOl , .... 1' olttaib< .oj' 

"p'rimtMs ~'hrlI .".1.1 t, IIN_ ....,.,10..,... 
.... b~ of ,lit- <uru<n',,,,,,, of <n<fJl' - oil""".,., 
"'" t.. ;, "'" ........ ,.oc,"""" mop. bo ab3ntbt<d 
" • ""' .~ ""'" .., '.P'<'" ,..,.t !l.nm",," 
,.,..... ~ .. .toan.Joo,,,,, II . ...... "1'I",",i"ll 

.. ""immu. 
,I., Ib~ ""' '''' ;' ... ..... .......-. k",, __ 

.. ;.- .. 1> .... " ;n"''' Ih<;m _ 110\ •• '0 ,,,,<>don, nu;'" 
",",,, Lifo; 'Ooooy ,,;1I>oot 1"0,,,,i'''' 'J! , 1L«n,'; , ', 
~oo l " l>c '0 "let Qm ""'''ItO " 0",101 •. " H, " ,"­

''''', .it""".,., ~. , ... 1. t."". hd.t "" '0 ",II ........ 
..... 0;,." in ,I>. r"", of "",l1i'MJ .. NIt""", ,h<u 
wookl t...,....,.,..,,..'" in.loo", ... - ,he ",n_ 
""'" .,,-01>'" <tid _ "" on ,bo ,,,ctvu .. ,.,of,lu, 
....... n,'" poi<>cipl< .. ,he nr .............. ricd 

co_, r<Ot "" th< """"' .. ""'. '". _ n ly of 
t.udiokut ~, bu, of _ t!"' ...... ry. 

100 "'" deny tho, ...toy '"r ...".Iy_d~<"d 
""" ... bt;""" ,of ,t.. r, ,,,,,, "{In< io in """,,I .... , 
.. If. ' "" ,," Iy ;f, "'"' is in ""in .,". 0" ",,,,,IJ ., 

finl bo. """ ......... 'i"", . 1"'''' -"",P;,;c..I,..,-
<TO ........... - llul I mo.n';" tlt" th< ,ncan,,,,, 
~ ... IIt.:of< ,hoi .ooId .rio< if",< h>d • -... 
.... , .. d ,,,,,,,,,,,,,,!It. <t.boc&kd 'T*'" of_h 
--.do,,,,,,,,:' In weh • ca.; """""ifo< ,,11 
"""Id be ''<f,' d,ff ....... _ Sci<n,im ...... IJ "", .. 

,~ "Y' "10 to '"'I"""ibl< ,. ,.,.n!k ", he in ""'""" 
",",. I" ~"h,,"' """n ~ ;n ""in ,to" 6" .\ ,," " 
c",,1J "«y ~'(' II " ,Oo, ,10< "im l"""ibiht; i" J""'''''' 
<il'''- """Id ''''''''''' '" ""I! Ib",.m 'igh'ly ",lis 
• , .. "" .. 1" in,,,..... .. !;'" "--;" "",,. " .. Id '"" ,_..w (\to,.,,,,, • "".. ! j,,"";B) of __ ' • 

~ .. n,""'" 'lot, ., •. ~""", boiOS .. bnOo 
... ,~ .. I. ,.,.""Lor . .., op<rimm1 <ould Ioy-lf 
""..,h",_ pn<bophj.;.,u Io.s .hod> hod 
,"",un'«1 ,hi. ~.oo or ... ",.t. to " ,Iou ,Iw m 
110 .. I ,.., of .... ""foe .,,,.,, . .. i, ... ,uld ..... "" 
room:< to .. ) ,I .. , 6- , nd 1"'" ' '''' WI'"" "m! 

M,""", ..... ,I .. "f i o<~ . fo r ",",i(, i", "".,.",," 
,~ "",,,"," 0< "ro.-opcrt;"''' "" by '10 """"" ~, 
,,""'. ~" <.umplr: or. I,,, ~"h ,o. ... j ,,) " .. tt , 

•. , "'''' b«n d"""'""'r io 'h< r.~",,",m,:: l.itth' 
__ 'hr<>Iot<!< on '1"""'"'" if, ond , .. ly if .• ~ ..... 
_'" nodi".,., (of _h~~ . ...... 
1ons''''1 _ th ...... ,/H: op<\1UI'<. 

n" ...... i> qu"" d=if _ ....... rut),,,," ...... 
""" . r", i, _lei ... ".,.r«<ly fI""d ><kn,iro< 
PI. Io_ !~ 1,,1\' ,Iu" (i) hp. pro><>i .. ,h"""" .. 
'!'<f,ut< .00 (iii """,,,-,,,,,,or<ti< rod"",,,,, Cof 
""lHn<i-,,,,,h "",'<k"r h,) po!'>i"~ 10'''''1<0 '" 
'I"-~'"n' ore "''-~ "",""iI""'''' of ,I., ."tl" ,,'on"~ 
1l",1,~,! . in "",.ti",ty t."~"'~" no. u"ly .re 
""",,,,,,io., or ,I>< .... '" ." .. " m. '"'I";"'" 'U '" 
<>t~,.-.I.m' ,,,.. ."'- ... .., """'~ of __ ,.,,,* 
" ....... ., ...... of ,II< """" O"m<!) 

It ",oght be 1It1d, hooont1', .... , ,..,.,"' , c.. 
~ 10 .... , ... ) C&IWIlI('" dooo<ribt.l b)' dilb-
"" _ ....... '" &..::ripriun,_ It .. , ..... .. .."., 
' .eo,';" ond c. .... p ... ,~ i/,<orif'~ pt'OfICt'''' ...,J 
" __ " I'" ,k .. f,y "'ft.",.. ;( ,_ .. "' ...... " 
t."". ~ifl,,,,", """,,omfll 'hm 'i><r " .. , "if)" ",t'_ 
","'", 1""(Ic~lieo) . Th .. ".',," LO me '''''y 01"1>;',", . 
Bu' ""f'P'.'OO i, " .. ,,, ""'""I . WI .. , ~',",1rJ fo l ..... 1 
One ~' ... 1rJ t.",. '" ,..!mi, , ... " q .• 0.;,.. in ""in 
""" • ..-mJ (;-fil>c" .i",""'''' -.m< G,ll ..... ' 
"",,_in. I"' •. ;. ,II< 1.0_,. of ,II< " thtoo)­
"-",,,tueh,.- T "ftnr. ..-... dt><tibod " ,he 
lqin ..... of ,b .. po"",,. """ .... 1rJ «t",ll)' "".~ 
'" ""'"~ ,hoi .".,.. on >Uk ,1.- ..... ""'"n, n;p-
flop J& ..... -.. d,ff ..... , ...."..,.,~ I ........ ,he 
""',<I"..., (i) MI..,,;' " ..... \" , nd Iii) "Flil"n.", 
y, i, ,,,, " Of" .k"l), no",j'OO"~motlO in ,lit ",,_ 
,h i",,', bn~' ... ' b)' .nr ''''' (,I><j' It .. ·• ~;(r ... "t 



H, Puln<><n 

'l·n,,,,,;"'1 pn>pa1;" ."J _ 01;« ..... ' """,oJ;.. 

,~ ... «f """""",," - eot-. ,I>< ... "hi"" '- ... .., 
difk«m "....u.o.Jo aI_ir"", .... ·'). An)· ...... t.o 
.................. ___ ... ,ru, .... io lOr d>< .. _ 

"'<nCr aI ,ho "",I . ',11 ",,~ '" ... I'"'f"'<d '. 
h"ll ,ho "",I< of T." ... ouchi .... ,,, hi, 

rhik ... ,,/,i. -~ 

:; A "U"guiSlk" Ars",nc,,' 

Th" Lo., .... """'" I """" ",...;dcr ... ,t.. ...t;ocI 
aI ""<>.l--1x>dr ",,,,,,''v .... ;.IeI) _d "Iinp-
",i<" 'rpmmI - ;, .... ~w ",,,,,rI<. I.IOCd ""' 
\ill' Dbcl .......... 11<!b.n 1'<1111 " "'" ~ 
",""h ""~ ,.... .04<... ~ ,ho ... ,"""'" 

The .. ,,"''''';, ok,'''" ' (00 , .. "'YU""'" ,un'. 
,hour" "'" in ,hi. """,inol<>Jy): th.,.. ;. "" ... ,,_ 
n«n' 'h" i, <QUId b< I.IOCd '" ,...L< on • """"" 
"""',," ~. if. I'/"~".,p... od,-.""" ;, .. 
" ..... 1><"",,, bt ,"''''I , .... ',onJ., _ 0D<2II-

.... , ... !hcr <lwo <>,-.. "'1"'" 0( ~). 
For """""., (_\lu. I~d *"JI'<'ll ...... ""g.h' lqin 
m ,",y"1 h.l1"C "'1muLl,o;(! Coliben" "",cod ","I 
h .. < > I"i"." <:<c. U", '''''" ~"" .""Id "'"""", boo 
~i,';" ~ ,I>< o;~"" " I ... " ;,,,,1"00 C.fJboon'" 
,I>< "<,,. m":,,,i,,~ "i. '" p.in," '1'1>< ,-oo ten",,", ;" 

''''' II ""'" .. d" ~., ... " ~'''P ,hei, I"""'"' """n_ 
',""" (l);" ""i""";;;I>I •. 

, Ol"'< , .... , lho "nl<, .... (l) ... ';"","In'" 

"""""'" in pra<.'..d.o~ I:oJli>h, I do .... lOp« 

, .... til caD ...... b<c<.m •• normooI, """01< • ...., 
.... ,m« """'" ,I>< ....... , doant< ,t.... ,-..... --The ... n'. in. nut>hdl ... ''''' ......... "d<>i-
'nI" ,kp<n<k ,..,.~ m' .... ",. •• N ....... ;-.di._ 
, .... 'w" 01" oor k"""tool'. :IfId ,,'i'h ,t.c d<,~",,~ 
""",1 of '''' • . -'<"'''lif", ,h,,,,ieo i, i , « .... n' ly 

,"",ur,;,," th .. "",,'''''''''' '"" JiO ' HO 1''''· ...... 1,-
"Iu,. • _," tn., .'.n: 1"00'i"" ly ··de.""'," 
..... ,u' ..... "'" - "'" b"","", "'" ..... J. "'I"'''' 
_ mt>~ b,,, ......... rho: okl ...... n"~ .. 
r,,«1 bj-,,,,".,,,., uf '<0<1 ...... *,,,_. """ .0< 

p, .... til< "" ...... ~". 
1"10.-0--" .. -""'s ........ ~·"h '')'''1" <0 b .... , 

hogu .. i< ''''-l' '" bou "" ,h .. ;.".,.. ".. _ 
"''''' "''''' , .. (f,a""I ... "",;".,.."" Ii .... ""'" 
<hroor '0 ~ ,,, ",,., 'I"" ~ ~""" .. , is " .. , • 
"oc.t,<>n "" ,,"' __ " 1i"J',,,,i<> OUl OOC ,., d ... _ 

, ...... ," liO>pi"ia.. _ "I, CIJ _. ""_ 

"""''''''' .. ; .'' ~., Mlf. """_ in """"',r"' ........ 
blp: C ..... 'h'''kl-.lopto>M' uf on ",...,..>«<1 _ 
.....n: of J'O)'Chop/or-ooi Un of hop 'prion<f io 
.... ",,,,-<til """""ir,,, -..rid new) . ..... ,~ load .. 
(I)". 10000 ... ;"11 , •••• ,h·,,'" """'''''' •• _ , 
roo"!", ;n 'ho: "",,"i!li 01" • ~( .. J """"""'i! 
)",. ,,~'" pl>cd" - ,,,d ,),i . i, ,,,. ,... oWrI<, 
"",-",""" 

,'\ I!h"""" ,hit i ...... ,ho 'im,,~ '"" i>LI<t" 
"""'I>' ,,,," lob 01" .... b,,"",'" . ... """,kol !lot> 
.. y •• I "" .. 10.1 1i1. ", .;,1 • kw.."...-u ...... ...... , .... 

In ,,,," n ... pIooc." .<ai1 "' ...... , .... 'k .... 
.11 ....... of a 0<IIU>0<e .Indo no _ Iw <"«f 

"""",,, b<f"", do... tN. "",,"-,,I f ...... """ .... 
in' ............. of. """" __ " In ... '"'T ..... " • 

1""1'1< (;; I, "" ""'''' "" '" i, Jul.," 1 "" ,<')' ~~<IJ' 
u".,.i", • ",.",,,,,,,,, .hat 00 F ... ~li.I, '1"'.ol." " .. 
"""""I btf"" ",,'.: bU! I ,," "''' i" ',")' "'~­
'lu "l,nl , .. ">".,,,in~ uf .n,. " ... ,1, 

'" ,"" .... ..-...1 pl.,,,, ,n" if. "''', ....... h .... 
.... r"" .... I. d" .... ' ~ '0 '«Ium> •• "nd.td 
..... no '~.nsc ,n the _'WI>/f/ of.n) ........ ""'" 
h ... ~ ,at"" plocr, n,. .. "'" ""',....,. " 1 .... a "'-
..nd mob a~~} from '''''' .. '" ", " .... ,.,.. no 
.-.u. Gm;!.. "' ........ """ .... 11' • ,.,.., ... IN-

,("p(:t ..... , '0 ,,,," on,,''', .... of _~. ho, 
.... ,,",m! (.~, .. ~ "Ji~." bu, '"",.,,"'"",_ ..... 
.- "i,h , .... in,,,",,,,,, of .r"itL~ ".1 '"" '""''' ;"1 
1,,,,.ib ,lj,y uf ",n~i"aHCe in "''l"r~",, 1 ... 1<1",", 

~"'. , ... ' ,~ •• o". thot we .·,. ,'I"",,,y , .... "!' 
~ ... d (q .• "I," ",.,,," ",""', .. n.!"1 '" ,~ .. ..... 
"""" ch . ...... j" """'"'.'" (M ,be ""~ ...., • .., ... " .,/ot,,.,,, . .... ..,. "'" proJ"", .... ,,,,.J.t,_. 
bu, 0"<J'«"<ft,«I .... u ... ......, pn.,.c'",," r""" "'" 
"'., ..... ",,1 ~ ... 01" ............. _ .......... op 
,"" "n'""",," gi",n , .... _ "'''',,,'' (II) ,"" _ 
"'I <If . .. n" .... ;< io in ",,,,,,,,I , f."""on .,/ , .... " ..... ,.'" . .f.'" ;nJi"id",1 ........ " .. I,"'J " "'", '" 
f ... , ,h" I"inci,>l< unoktl;", ,"" .'",,10 ""'ion of 
" .",<1 "l("1o i"" _ ,h "~ if w, .. MI ,h.o, 'ho: "."." 
h.<d """nil<'! ;1> """'";''1'. ~., ,"""k! h.I,. '" L""" 
,, .. 'I"''''''.' "I!'.I,,~ __ ,h,O>F<! .. nota"'",," 
11", ,10 ... Ollkl 1'f<'1~ <Indy be ... <mIu, ....... 
"'"", ..... i~ ,h" __ 

... ... .- ;... d.><rihrd .~, ..... in • hod> 'h< 

.... """ .. " ...... prod"'" 0I"~ ''''''''''''u. 
boo .. ~ ,,,,,,,,,,, ... 1 1_ ...... j' """,. "md..-
'"',_ ... ,t.: Ion_ (For n.lmrl<. "ho: .. "" 
,II ,ho ... ~ around ,t.c "",10.1" ... ,.~I b<. """i,", 
""''''_ ," • ",I,"", "hieh JiO "'" I.",,~' ,,,u ,h. 
.. "h _ N' "',J') A c.", oI" ,h" ~ j ... 1 .... <i;"""",,,~ 



bl' M;,k.olm. W"IT beP"h'''! to I",,, ,be "'''''''' 
"·"libl. rot \ell,,,;. "" 'he I,,,,, of ",;.'"' p.loy" 
' ''''>gi",1 ;",I~""",,, (oH:c'mc"ccpl..'-'v>"". "Y" 
"""'""",n,, oi .. ,,"! ,"cop. blooJ pn;:!,...." " " '0,""" 
\»oc<>, ",.). wh,n dr<MllS berin .00 c".j, TIt< 
oe"''''''' "!Ie i, .. If*·. y ,hrou~h hi> d".",·· 
mll'. tItt..,fOf<. "",,>«l.y '""lui« • ,,,,,,,tad ",e . 
• 'blml",', a,,,,",,,"' ,., ,hi, ,.., tn" th , ~'e>«I, 

~·, .. ~I in 'h>t "''''' h.", 1:00:<" ,Ii""", " >C, M ... ..,lm 
i, ,10; .. 1), mi>t,<,", I bcli<,'c; '~i, ('OS<,;" which, 

"'""'''''' "'-"luir" , """ iNcaus, of ~' h" tItt w",J, 
,,,.n" pol" .~'" Ih.om ,h" ''''' '" "him ~<>td, 
'''' lit<r'ily $""' "'" {'.'" on wh;ch """"i"l(> on 
"ip"lo«"] f,.- "l"''''''"') The ",,,Ii "ic" 
"'~'""t "f 'hi, "'''' i., 1 thi" ~, "",,",u,l)' oo<.«t: 
,he "'""'J>« did (l'){ pte" iou,l}, ha .. c, """ t.oc.""" 
~< h..>d no ""j' of ,dlil\~ whom <iN,,,,, swt .00 

''''I'. "O~· " . ... I ",~i"" i,,~ '" h",. w.)" d " JI_ 
in! . • n d ~, ,,< '''' l><gin" ing '" l,n<1 "'".,;"'" 
'I"'" ~'h i ,h i t " ",,",,,1 '0 "",pi,," '~ i , ",n """,,­

(:-;"" ,hat i" M,IooJm', >oo>unt th«e ;. "" 
<> 1'1,"",," of the fO<t th .. ~., ~i .. ,hi, ""m,nee 
1/'" u"") 

t\ow, "'.,,,,,.,. ""'l' g""t th" dlOnp' in m",-"_ 
ing ,,",",~I no' 1-..; '01' 1,,«-.] ,,'i,h , h, "p' ill .I;,tr;" 
... ,;'"," , "(I ,~at ",,,,n,if,,, ,0,1 'och""Iog;'-,1 
,d,',,,,,,, frOG"""tl), j>roJoc< ch,nt!"> in ,It< tatter 
!h.1t '" MI jWl!Xrly "'tmlt<! .. <b>llgi'< in tb. 
h_. llu, "D" on iJfh, ,,~'"' 'hat ~h<1c,,", " "" 
""W h..-" e"" i",g"" 1><1,,,,,11>.00 ,he ,;""m_ 

,"""" "",ie, which <I" """' m,,c "lie .. ~ot . U 
til< "'~)' ,rooM th. ~'",IJ " ~'Ol, l d l>«om< n(>tl_ 
d<,';'nt, 00< "nM< ",,~. en "'''-go on reX"",,,,,,,,,,,,,, 
"""'" ~h;.-'t," """",,,I ""0 ,., i, ;'1.n,;';'1 "';'0 
\ ... in """ ~" woulJ "-' "''''(\c''i.n'. Ilut ,h O; " n," 
~ ,',,)' g"",1 r!bi<'Ct",n. 10 til< ji"" pl,c<, ;' m;~hl 
, ',,)' ~'dl h,,'c t.ocn i",pos~bk fOf ~imjti'" 

f'OOIll< to ,'n"".~, • ,,,I,,,.i,,1 ""It I'"" ",u,,1e 
OIl ,be "y""",,,,,," wou l<1 ,""·,, .. ,1,· f.1I ufi) 
he" ,o.-'Y ,«~ ''''', i, mi5h' ... ,., ",,0" ,'i! !i~"lt 

if no< impoo.s;~ie w cn"""g< ej""="",-,, undcr 
~'hich "be ;. h, lfn}, thr"-'gh hi, drum " ~'<>u l~ bt 

"""tlni,nt, A,oJ in [h, ",,'COOd pL."", Ilxli.,,< tI", 
,,,,. <0, ,,,,,,-,oil .. ,n JU'O"01 II,,,,,, ,;"""'" .... ;'" 
"",lcJ- ~'hich "meo,,1 "''' II i, ;.),01;';'1 ",i,h \>r, in 
,,,,, ¢" W<)\ll d Ix-oom< ",,"(\c-;';'nt. 

In ",Jet w o1u thi" it i> otC<SSa'l' to "Il . 000' 
.me ,,,,,,,,,""t "'lid ,,( ",," - tho "~" oj lit""'''.1 
"'"'';;,·uli ••. 'n" "'" of' i," in Y"""'"'" " ",­
<mplif'--.J i" '"" l;,tk,,,ing .... "',<"."" 

(2) Li~l>t"' "ketf"'_"ctie "Ju,,,,,, (of ,u,b­
,nd....,<1t ~·,,·tl<"~th<) 

Mioos aM Machines 

(.1 1 II'""" H,O 

II'h .. ~ ... im<",«1 in ,he ","",';f~' ":"'P'''''''' "I', 
ro. ;"""",c. II) ~." vol}' ,_My this: pno' '0 the 
iJ,,,,,foca,;on Lh<", "etc '*0 "iIl!!net bodi .. of 
1),_ ,- _ "I"i".1 tb"ory (~'I"", 011>.""-',,,, ']' .... I",in 
h" ""r ~e1 1 d,,,-,,l .. d in ~i, I.d un phil(""t,hy 

of ~,,), ' 00 , ket"'''' ' gooic '"""'l' ( .. "'1'''''­
rnwJ b)' M,,~'dl'. cq u" i"",,), 1l>c .h;';"" '0 

"jin< ligh, ""<""'<!"""KOO'" r.odia'''" 0' ",ct._ 
,,,o1_,ud, w.,'d'''ph,'' V;" .ci,m ,r,cally jwtjfl«l 
by ,I." f,~" , ~· , ,,~ ""'''' d ,,,,,,,,,,",,,",,,, ( .. "'"' 
"f,," I""," 1""""d <>u,) 

I II It m.,I" 1 .. ",;),10 ,he "",,,,,"'" "f tl" I .. " of 
op'ic~ (up to fIrs< 'PJl'Wx;""tiooJ f'"", more 
"'b>~c" ph» .,,1 t.~'" Thw. <,.." ;f ilhid >COOffi_ 

"I,>h<d oothin~ <t.e, th~ ,""""""",I i(\cn,jftcatioo 
""uld h,,,,, ""'n • """. ,,,,,,,,<1 ,iml' li fy i, '!I ,1", 

""'''"''' ,,1' ",,,III i f", 4"., 
(!) It "'><k po<~blc the de,i" .. i"" "f ""'" P"'­

diet"'" in d", ""doc,"" di<cip lin< n .• " UVCic>j, 
1" 1'"'tku1or_ " ~ ... OO~' lX'<'<ible to PM"" 
,10" in «, ,,';,, "",', ,n" b~" of ~,oo><"it;J ol>'i" 
",,,,1.1 "'" n,,1<1 IU l).,h<m·' r,,,,,",, 
"om"""''' ,m 'he ""Iuchon "f Koplot-'. I,,,,, ", 
'lew,,,,,',), 

N",,' kl '" ")' [0 <" ';"1< tbe circum",,,,,,, 
uiL"" ",hicll. tl;""",;o,1 id<""f"",iM of " ' ''''til 
""'" "i'n I~,)'",~,,,,,,I .,"'~ mi~h1 be i" ,,-u.-d­
'n<;< " ith to'-'I ""im ,ific ~"'" I" 11""",.1 
I<,m., ",h .. i, t>OO<"'r)" "' thor w< ;OOulJ h.tw 

oot """ """r,"""," ror , uoi«,ive """, oot 
-,,,,,,,<fling II,,,,h ,00,.., <1,,,,,,,,, ~ ' .,., d,,, ~" 

,h"u~1 ,,,,,,, "f ph),,",,,1 ,,"c .. h . )' ",ien""',,. "f 
'he " ",,. 1 I"''';<~''''J on ,he ",-,,, "I' "h"h w< 

00<110 1M mcr<iy 1""" ""TWO l><n,v;"'-, bu t cau­
sall y ,~"I,i" I"~ 

]" ",de. '" " 'Old ""'''",'''y m"uk ... ," " ;. 
n'~"" .. ')' II, "''''-, ,hi, n .. i,m, " <> I'",-in bunun 
","',·;'w," ""' Y '""' .... 11 r, ~ " PP<~, . • m . n "Y' ,,' 

kcl b>J." f!;, b<~"'",r, ,\c",tib<o ;n on< "" of 
",-[""",it.,;., ".,.~ ,hat be feel, hid." And the 
"-'1'/>""ioo on'r be "He .. ,J ,h" he reJ[ bad 
Io,'"u"" be " ',, hun!",)' . 00 h.d • be..J",h<." I 
00 no! wis~ '0 s"gg<" 'h" ,I.; ""on' "J"""" st.""l 
to" hc f,d, "'d" C1n b< 0:,.';"00 ;" '<tmS of ,he 

l>.~~ of ~"P"" Bm there is "".,"" "'mt *hich ~ 

'''r ,de,',"". """ .. I), "JOt""" boOr !>,odoc,n~ 
=h--«nd-,",h ..... ,,<1 ~n'~:' Fmm ,,'" ~II of 
, ....... '~ i , ;, , " ,liff.".,", " ,,"," fmm J"o<~' ''''ting 
tl1>.t be f.-el, b,o, U", (tQ .d'J>I' ",mO" "f If,"_ 
SO(l") thefC nuld be "" poim;" """,,~ i l'g ,h.t 
II""" . r< diff,'",ot emns if tbet< ~-er, not , """"" 



in "~,,,h ''''-"l "..., ...... _ <>~n,. And i, to ,..., 

""n'" in .. 'hich ,",',",'" [I" "",,, . .... ,," . nO nUl 
,1>< ....... in .·hOd> ,_ "'" "cli((tr<ft' (;Y"""~ , .... 
"",k, .. " lIcK. 

rn ron<. ill r ......... "h<" r 'f'<>~ 01' ~"," .. Uf 

<>j>lOlM'f hum." hc/t.;" i<" "" "u .. l1~ e,pbi"'''r 
,-., ... ,~ phj'..a) ."",,, (n",,;_ 0I't..l.." . .,....r_ 
non. 01_ ~ ...... <t<-) _ OR;" til< .... 

j .... r<f<nt:,;1 to:> ,I>< ~"'""" .. ,ho """''' ~h",h 
m.k, "I' hu",," iJ<h,,'ior .• \,.1 "" """"n' of 
.. Ry......,,·· """ '""'~~.,; '" ","",'"I ' _"Y ..... , " 
<oI;nH;aool, • ~I~", ,ho, ",,)';';'1_ ....po 
....-d ,d du;nv: thit: onodo. 

If 'h" nm"h " cr' • ""Ht)·. th ... ,lteor«i<.ll y 
i<knti(y;n l "m<n"r "" •• , . ~i,h ,k,i, "cor .. r""," 
.. .,.,101 11.>", tho r~I""'in. , • . " oJr .. u,.,., 

(') If _<lOW ""~"'('Vi n"~ to "r, ,,,, 'PI""'_ 
1",,,,,,,,'1 t~ J,'"" fro", ph .. .,.1 th<ony ,I", 
,,-leol "WI ( .. 1ow-kv<11'<"""1iza ...... ) of 
~... " menw;"oc" p"rcho*'r.. 
_h .. , " ...... r'< "nJ ,,, . void <h,"P .. ·ith 
which they h, ,,, h. J l'. i"f,,1 "pcr;",,,, ... " 

ll) I, ",ook! ... _I.,." '" p .. ,clitt ,"" <" .... ( ..... 

...., "" ~) in "hodt "'''''''' ....... ''' 
"".<""I"''''·~, (.il>, 

Ad".",. (1) '\>UI.J, oi' _""_ b< "I .. iocd 
.. ~""", k,okn,;f"",ion~ (..,. _ .. '""""_ 
I. .. ,) .• "', ul,u .. ,., m """Id .... "'lIr Ito", bo<n 
obi,,,,,,,, ;n th«.", of <'1',;.", "'i l "'"It iJoo"f"",;"" 
(by , ,,,,,minr til" !iJh[ .,_,...'" oro".,,.._ 
D .. i< ................. io "'" iMwht.1 .. ~h i,) n.[ 
tho ~ oflio:t 01' <limi",'",!! =.;" .... . 1-

,~h'T (in f"".. .of t!.oor<th l "':fini,,,,,,,,) """ 
i oc'~"""r ,I>< "1'1."",01')" _"" of ,I» ,1>. .... ,. 
"",1.1 .... bo "",.m..!;"..,~ ",1It< ... y i" riI .... 
c-. TIl< __ h'-;";",;, ,hoi rr~IJ''''''''' 

men' fu< .oJ ~.,"" Nl"",ifoca,,,,,, ~,ooid 'Pl~) 
«1",11) In tOe minJ 1 .. 1, <>'" " ," I in th . I"" , 
<k<.""",~ '""" (E ..... tht "onli"",~ 10" _ 
_ " ........,.." ..,.,Id h.o •• b«n ooI,uoe<d 
..,.; .... ,iI< id.n!ir.,., ... , uflis~' ."h <ke .. """ •• 
""ti< "Ji..ti,",_) 

1' • ., "",,)I I""n"" (i) Whnt 1 a ll •• ..,., .. 
..... ,ronugn«o< ..!W_ (01' ~h 

"""" .10"",,,,)" • o<ti""""" 1 ,kJ .,. ,",,'" ,hi, 
'Oe , ,,[",,,,,n1 I. " ..... Iy';' ." 111>1 ,h"" "<I<r.,,;. 
tion" ~ ~ .. .. lid. in ,........,.1 __ 
,in",lI ....... ' .... '''''),,,,.'' «(ll""" , .. ""k<! 
"""" ,lu, .., ",,1,1 thi nk , ... 1<0" ,,,,,. rood 
""" "'" of '"odi"""",," "' ... .,r .Mdt h..J '")'" 

thlllJ !o J., .. "h 'M,'i<"l') Of ,,,""'" .!IIOO­
"'I""" m'~ht ,bon " ... "<;1 ", [bo ~hQk •• ,-" 
,,( 'h<om .... 1 >.l""rifia.ion CO! tko F""0d !lao;, 
" no ptn '0"",,,",,« MI.I .. ~ ~ On f._ 0I'~_ 
;, ..... " if ttulh uc '''''~'' .,,,""""',,, '1"< (><! 

,1\,,, ,0< "'''"';" .Ju." "'" 1« ,1 " . 11 ,.., """ 
.... J ....... ~" iU""","", of """" unho lpftll. " 
ttl bol " ... ....., "- tho .. ...dpoitll 0/' ~ 
~""",i"" ~A""I)'t~ 01" ')'n'ho'~-'" (oi) A«<poor 
• ,f>ro,« i<'.a1 i,I.,,,,;f,c:u'''' ' ·f .. "".i" ~ ",m .. 
I ... "" of CAi\><fs.'" J ... ""' ",,"",it _ ID 
~ .. ,.., ....... ~I"'0"....r · ... ,muIo ... 
of CAil .. ".." ;m Nl~.., ,.Ik. • IW 
"'~II""",I F"" ,"",_. ,10" ~I,"ti r",,,;.,,, oJ 
..... ,"''' •. ,," "11,0"' io h ..... .. «~.<J. 
If" .. ·" ..... b., no .... '<oj" "'lin"" ..... p.,. 
of II,O.~ ~'«"P' ... j"k. 

I 1.,, 1;,,·, ,I>.It ,J., """""n, i"" 1'''''':"'«\ ~ obi. 
(. ) tH ""pt.;., til< (><I ..... _<NX> oudt .. ".\\no. 
.... om" ., .. id<n,i<.J "",h brain ...... f~ >I< 

d .... n< in ~"...t') t:"~...,. "b,1o (b) nukinJ 
it ck>, fw.,,, th ... """' "'"!CD«> mi~h! ~ 

-":>'",, Ii"'" .... i" bIc: """"- ;" 0<1< """,. 

iroc ,""ch1 into ,he ph} ..... 1 ""un:...t co.- of 
hu""n 1xIIo,'.~ Th< "",'<t .. ", ;n qu<'O[;'., ","not 
".by be u>«l !O oxpte». ,"""",,;.,.1 idm,if ...... 
t>un. broIL< no sud< ,&nIif""""" t... _ ....... 
111< "" of th<or<t;,;,.J _ir .... ;",,;, ""' .. "" 
tlul '-U[ Ix p«f""""" " .... ,I1";'~.r<,..,.. 
. " " . , (0< i" I",tfonmn,", .. ,hc", " " (Of ""n, 
>LT .... d ,,.,,.. p,.,.,.,..,.j ........ Of. "'" .. ".f!Cd 
"",-". 0.. ,I><"""" lund. j( .... "'"' 01'''';''' .. 0< 

, ...... ~. ,kocribod oht."" .ho<old .... ''''iol''''. ,h<o 
,Jo< I~i,i, ... r", ,hi'<>l'O! k.1 i<kn"tk,,"" 
.. ,,,,Id be " ...... 'I><!' """'. """ '" ,i>< lir!n-
"""'_, .... 0:-...... ~ 01' tl>< "1" 
;" q .......... _Id d><~ •• ,-'.ail.r ...... "" • ..., 
- "," "I)', to <>P"'" tho .\~'nop<i"o th«><<<'.o.~1 
i<lo",;' .. ",,,",,,, 0."'" . .. in. ~ ... , ""'. " ,j.;, ~ ., 

of .''''''''lI' • "*' ,li/f<fUOt (" on b<inf.,.,... . ... 
(...d (rom "d ....... of """no"," prop..-i}'" o;oIIod) 

;, ,"', tho """,,' " te" ;. . " """"",,0: _" ... 
r,,,,,, ",,"i "~ _'. ",,1 ,Iodt ,\01 in,'''''' .,b; tr.>ry' 
"'I'.b,ion «>«pI i-., ........ dtmm, , ... ...,;. 
,,"bt_~ ""~ be prn<nt on ,I>< """""""" 01' ''!I' 
*-.... ,joc h,. .... I0. .... ;n<\udi., "'l1.. _ ~ 

,,,,, ,, d") 
So /" ......... """Ud,m! onlJ' _' ...... of .... 

r... .. " """",,,1""0'" i. "Jm';,;,.J ...nh to-...... _ 
0." n., .. 1», of ,ho ""kott: 



",.. .... ,,""'" duo" ... . "" '0 ...... k, "Ji"'" ""r 
,.,..."t.. ,10<0...".,.. NknIif""" .... , ;, oooI~ "J' 
..... """l'<"if>«l ,h<om ... 1 ""'."r .... _ .... 
poooObI< Th .. i, "'" "'" of ........ ,lui F.,;gI 
... h, nul •. ,1.<>:1 libel '" ... "",,, ",pl •. IN! in 
u, .... '"~ 01 l"elJl Iud u .......... ,...,.ld ot' ol",.,.·ds 
(i .... . <1<, .... , ....,,,,,,,,). It i , I" .... blo ,ho, lIbd. " 
';~h l . P«h' I'" (3) ;, ,Ie" , .. i. I"""""..!'Y En l ­

Ii;!" Hu, ;' is . 1", I""';!:>k 'hot " U' """'~," I.>."" in 
,~" or ,hra: hu",lr<J J'<'oI" ~ ill r.<I '"" F,~I "-" 
...... , p«f«tlr p>d """". ""d ,1>.0, ,0< Im_ 
.... ~ '0 (ll _"'" qu,', .. n)" ,1.<>:1 ,11<\" ... 
,,'brnp" 

I ...... ",n.'""",,", li.su;"", q'''''''''' ,1>.0, ,oe h ... 
,,,,, , I;~;" "",,) lYom ,,", .... oJ ,""n' 0( ,J .. ""',\,)' 

1>.,w«", '"'" "I<l T", ; "~ "",hi "" ,10 .. ~, h.,. 
\>non """"ntil>!; in th .. 1>" 1''''1", I, "; 11 1>< >«:n ,I." 
"'" Tul"i .... ",,,h' f>< will """,,1M ... ,' br obk. i f i, 
10<1.. ,.,"hI!," ...... ___ ..... '" """' .... " , cor_ 
.... Ih«>oy 0( ....... ·n "",,,no';'" 0.. ,t.. .. .... 
.... d HI "" in ... ,e A ~ .111 br ..... ~ ... ,h • 
oitfm" .. ""tern ol ~ .. ,10< __ h,,,,,', 
·'IonJll"t"." If "'" nuch ........ "b"ll ....... - ;. ,"If ... 
.x"tli romr*'r . " _ y '"' ...... iblc to iItIIJ"lI' If 
'l'n,,,,,,,,-II)' .. 1<""" ol . ~"i!< ot' "fbooic bIo ,W­'''II , ...... "'., (""I<j>b<.""",,) .n J ,u I .. r,,.. """, ,,.::ti '0/ 
• 1'V',oti, II Y in CUI;" ..... of "",,, ",,,~," f"",, 'he,." 

In 1"" 1<01" . i, ~ill I .. 1" ."jlM, '" ,h"" ng" i ,h 
1"_''''1' from ' ''P.",_",.I "./t"" i~ ,he 
_'''''\ ··lmpogo;." Simll"lr. i, .... ,. t.. poooibJ< 
"' -oo..e """""iti« w,th ... ,<11« """.n ..... "" 
(or. '".x..;ribe """en«" __ H .. ,10< Od ,"') 
...... ), ....J to __ ......... ,"" '" ... ,II< fini'" ... 

rI~ ond ,"" ron,", ott offonn, "rcam­
",'II"'''"'. in ,uo,f, , ~. ,1>.0, tho uu ..... of <h< 
,...;..., ... ,...". <>n be .rr..:.I .... , ,....,;.« .... 
from ,1M' """ " '"" of ,I>< i .. li " ,I,,1 ""~ 
.nd bolO of """"",; ,""" I" ' " '" .' ...... Of>< <00),] 
di;r;,' rUl>h "'" ",,11' " ij",mm" .. " r · ."~ "WW'ID>' 
nto,,,,.I·· ""''':'''''' i" ,ho: '"".,...." ... k,. ,,~_<:' b u' 
• 1", ··oI..~i.",· · 'nd ""....x. " n'" ""'~. 

0"........" " wid i ... " ,b.i, il .. ''''1''''1'<' '" 
... ~ of.......m.... .. ","ph ... ", • Ion",'P', "".t [ 
... n.;" '" ,II< .... "'" ~ .. ml """,,,,,,,oily 
.......... ,he "''''''' ~b'T""'~ ·'m<.nUIL" "'~ .• 
,n .... ~_," ~_"" 'o<1lll1"'-, .... ~bo", 
fI«<'O<O~', ,~ ........ ~._..., br<1'!1 ">¢d ;n "" 

""n,Jcd """ ,"", 0 " ,be o<l><l" 10".1. ir i. ""I",non, 
'Q " """,it< ,h. , on""",,, I""''''''''"'''''' '''r Ix 

~"~I~ .",,10,_ 'I> bnJU'P','" mPC!!.., ,,,,-, 'h< 
~""I< •• h",",,'i< 'hrooy all be ,pph<d to ,,",," • 

If ,II< ......... ",11<0 '0 r:btd .bis. hr ""') "" 
,""""" ..... U'kOoom.l j'. S,_ ... S'''''''~m 
"""f""t" ... rd ""'. ,"'" ., "~'" , ... ~ 
"",.,.'" 'u, , .. '""'" of .It" • ..., IIokt/ .,. , .. 
I.~", "" ~.", 'J • ,,_ ... , ""' • ., .... '1'11.., 
he ""t" """ ,,, ,och pi""",," ....m in "" pl,,':ol 
""""oto" '"' Z i ~·. S .. ,"",,, .1 •• 1,.., m ol ,,,,,-:,,., 
, ~, ,ho: . "'" tI,;". h<>I.k ,t,,, t'" .. _.'If.1 ,-

T w'" r"nt,,~ ...... ,\, in , .... "",,"<,(,x.., (i) 

S,,.,, I om """rnd'"1 "'" ,be rniO>d-bo<lt """'" 
Imo •• ",,,It< .o%t- to tho p<Oblmo of ,II< 
.,-loI .... ""' ........ Nn .......... Iopal ....... _ 
,b.i, tho , ... p"""""" or< "".ru/ •• ,u;,>bIt ... _ 
"'"-~ be,,, .... " """"i'I< ubng,,,¥," "'" hu<rW'l bn_ 
¥~ ... 11 1hOl i, ~ b<r<. (ii) Ch,.Jwi,n 

miid>' "~'lIt",, ) "". ··bd .. ,·.,,,,,k'" """""' .. ~ ,,( 
toc ~," d '''""'P,,'J 1>), Ziff(i.< .• "'''' ,h u J •• " ",,' 
"'e '";nt<",.,,,,,,,,"' '"' • [";m;,i,'o o, .~",) i, 
im.,.,..iI>I •. H., <"<'II if ,In, "'<'I' """. i, ...,.,Id 
110' be r<I<," n' I'",;f _"""""" ... 1 ,_)' "ft r" 
h ........ b-... i, ~ .. '0 he .... ~·n .h1' com-
,*",J~ ~_ o:hrorr...wd no< f~ ,I>< 10"_ 
o( .... n>bl< m><hu><. F .... ,........,., ;r'",n, ..... ,.,.... 
.h"l'~ plol~' ........ 1""'""". ""' ..... on • """'­
ifiI nplllUlWI of h"""" bniuoF ......... 
,",-,,,,,,.,.. ""''''''''' ",i,h ~rn ; IoI" [0,_1 ,,(;'''''''' 
,,, ,1>< """" I""," inJ ··oo..:m blc>'" ""II b.i"e ' he 
"''''' "-' pbtU''''Y I',,~· ,' r ;n ,It< ~ "f ",,,hi'M' 
" "",,~, " 

01" """' .... ,I>< " 0;,,," "-," ,~ "'be ... , .,.;, .. " I;'" 

p""" ""rh' " .11)' be on OOjooctioo '0 all .11 .. """ 
.. ,,~ b"'., .. ..,.. 8u, thr. f"""ibrfi'1 I rm 
j..o<,r."" .. d ..... """'iI-
~ . .. _ "" «ju'I' "'" ""1hroJr}' ..... ,,"".­

,,,,," T un,'II- ",><1>,,,,, ~irh "0<1>1< ~ ., ,"" 

" ,"on 01, .. ," ,iI< <mpiri<ol duo n«a!OIf) tOr ,1\0 
~_"""" . .. of. '~Gf ,,. G"n _'UI'<, 

T1I<" it " '" i",rul""" ""0 ," ",Ik""-,,,,,I I.>,,· 
~"l'" ,. ''''"'' 1'1o .. ,,"~ th .. ,-." b< ..... n~""I" by 
,lot t.n, h'(, " 1""""""' " tl;l'-flop y,; ' .n~ .. n­

"",.-'" ,t.., '''" b< ,,,,,,,~ ,<d by '" ll'l'" i)op l6 .. 
,",.'",,... ",1"..,;00. ~-;JJ ho ,', • m"ni, • • ",1 
""" qui" d .. ,,,,, r ...... , ... ,......u., .. 1<l .0< ...... 1 
.... 1ft .. ,. N ' ... br moch,,,,, ""-

If .n, ·"tin.,....,"''"~, ..... t< ........ ,. , • 
,10< ",,",<0..,. "'I' .. n ;, jd<n,ial ... ,h ,,"""b' .... of 
("~Iib.r>"" ,,,","Un" in u.:1i.to, ,10< ...... or'\!It­
m ... ' ,,"'" ,ho-o ,,,,-, "Sw. A io. od<t1,"'1 ~'''h 
~;I'"o.'r J6 br<"f .. ," " d .... n' ,n ' Ik "'IIChi ... 
I'"""i!< !f ' ''1 ..... m<n' ,/W», th .. " P, i" i , 



H, Put""'" 

identic.l l ~'jth stimul"ioo of C-fibe,," c"" IJ ""t 
b,-~", ,,,, "OO<3e, i .. " (,·;"~';n~ E"~li "'[, nu~' d,,,,,h,, .. 
niall)) , n' ''' ,I." ,,'on], Ii", .I"~,,I ,I>,-~, IT"-=­
'"V, , I><; ;om, ,,~umcn', 'PI'I".! '" ,be 
' '<l iK" ","i, l i~lli" i" '-" machin, "".g,,,,,,," 
~'<l" ld , how tl", ,Ite "","te",,, "Su" .\ ;, id,m i,,1 
,,·hlo n'1~fIo1 ' J" bci,,~ 00" "",IJ ""' ~'l< 
",,,,.bun';n m..m;n, L."~""g< un",'" ,I." wo«1. 
I;", ,Iu .. ~," ,he;, m".n;nl9'_ In ,h,~' , " '"'1 phil'>­
"'ph;'; "'gone._"" th .. "" em I><"n <ml"')"" in 
"", " oct;"n with , it< mind---t>OO v l>robicrn, from ,be 
oIdes, .. .I ,no« "'-'i"< (c, ~ .. """" of 00<\"""...... 

''''''' C.O> iu" b< "'" \0 be dm,,,,,,, from pl'I"" .1 

""",") '" l~" ""." ~'1~''''"'''''1. h" ;'" ,>Xl 
,,,,,n l<'1"" in ,be "'" HI' 'h, "pmNem" ,~'1 , ~,,1 

""'" ,,,,I "ru,,",, 1 ".t",,;n n, ~og m.";h i"" ,, 

The """,I, T lx·li ,,,, is q" itc d , .. ; i, i, "" lon[W 
poos i'lc w I:>clKW ,I"" ,he m;nJ- lx"h I'<,,'koo i, 
• ~""UUl< thoo,,,,,,aI probkm, Of ""H ' ",.,Iot" n" 
IU" »·...,iJ ,hCJ Lh, ,I;th,..., IoJh L "" Ll oe »',,..Irl;,, 
which w, Ii,,_ ~6< i, .. ~"i .. '"'" ,lul ,., ~n'w u 

m," in hi, ';ght mi".! w"" I,1 10k, th. P''''"'''' "j 
,be "~k",it)'n '" "",,,, iOCnti,y" "f I ,~I , n,1 

m"' t ll raJ <m" in , rmclti n< >f ,II <crioosl)' -
"'" b<c,,"", ,10" '-"'»'Cf" ""'iou" hU L l..,-"" u",;t 
',ob,;",,,.ly of 00 ;ml""'''''-~ " ,., ,he ."'~'" "­
B"' if th, ~ >-ul"-,I "min.! _h<.J)' pm!>k m" " n", 1>--

Not es 

"" • "u.,..;.., ," ,te",,,,,,, ~ "= ""on' "'" .I", 
dnlot" &un. ><m.,"Koi .. ,uloo-., (;' ,I>< ' PI'"-'­
......, ",,,,,,I ~" ._,) '110.0 ",un i; " l " , [",n, 1', ,,, 
Ufo. *,..",~. A .. i)," It """" ~'Y: u",,<l1 V"; ,,,,· 
~,;- ""''', " ","). 

1 U ~"""fC..,.,.O , ·'r.., I""",,,,,,," of ... ).~,~ .. 

'" k" .. i .. "" ,.,. ~k"-"" 'f S"'''' ,. l L F~" .00 
,\t Broubod. «I, (No~ Yor" _~Pl""",,--C<",",,·_ 

CN(t>, h~" I ~,J), ",J 'TI>< M" '""I0.,"-,< ~, ' 0,.,. 

• ,"" of 11""",,;"1 c..~",,,, , " ;" " ... 4",,", .r 
S"-< " .. '" ';""P" of ",.,w.r, • .u P", ... 
. .. 1;-"-,, . 1. "..." ,oJ " . "''''''', oJ" "',,"'_ 
S,,,",,,,;" "" >'hlb",," ,- of s.,;,,,,,,. ,.0/. 1 (_Il;". .. _ 
"" ~, V" ; ",,~, '" M"'-oe .... Po""" 1"56), 1'hi , 
"",'"1 ,,( . "''''' '; ''' , ...... ,. ~ "" """;.-,,,' ;I ;,~ ,,, 
I" , ~."", ,,,,,,, u< ifu " " "'I '0""'"'' ""~"'" 
,,,", """, .. , " , ;r~."",, .I" ''"'' ,1("" tOo P',,,,,,t "'."_ 
0""'-

",g but . J i ~cr('", [(",Ii",",," of the """'" '" 0( 

IUjlkli ,,,,J Im~""'''' ;"'""'" ,I><;Jl " mu" bt i"' " 
""ply "".I i'" '' """1,,,1. 

It i, oIkn .n ;ml"""'" i''''gh , , .. , ... " poe»­
km, ~· ;th Jist j"", " ,bjm n""" "" th< "'""- . 
,II ,Ite;, Io>;;k.1 ,oJ mctbOOoIvric.1 "'f'OC'S, I, to. 
"''", ,II< i",,~ht <",1<8 i" its te, i" toc r<>Iizat .. 
I)", '''; " >nelu,i"" , I .. , ," ; ~h' ",' t<.d.,d is rr. 
,-.'" of ' l>< mioJ "-"'I)' I'mhlem w" , IJ I .. ,', " . 

""'·' ,d, an. r" I., ""'" '''''"', ;n ,",1''''"" 
TIl",h;"" ('""". 11" ,;f it i, "I<:-.,. (,, ;, ,,,, .• ..,J,' Oi 
t"'-t. f,~ ",,",pk , ,Ite """,,1", io<1 tM' the \osicoI 
."'''' of TU"1\~ m""o;,,," "" ""v<k",lj Mf""" 
f .... " Lh,if wu,,",,1 "'''"'' ' ,wn ,f ""1'Wl. <OOIJ 
"p"",nt "nl,·, p",dy ",,..1 J,,,,,,,,,,, ,t..~ Lbo 
"me <;Qn(·I.,. i, .. ""kd'y 'k, >4"" '>po'_ io 
th" " " """ ,' , ,,, m,, 1t Ii,,,,,·;,;.; "'I'",,,,nt 'ro'"" 
",rb>1 di50l"cty, To ~t i, difk,,,,,, 11, if !M 
m;nu-bOOy p~J-tkn, .. oJ",,,,f"'" ~i'h . oy [>t'ib­
!em "f ""~o ,h,n "" ,d Y """"I" ""I ; ",,,,,,t (e·I·, 
", i,h ,be 'I""",i"" "f who,,,,,, , ~ " '" h, """ b<inp 

h,,< ":rooJ,"), then "'." it '" 'os, Ix tMt I.) "" 
or~o"\C", '"" us<" by • ph ;losvpItet . hC<l, tlle 
,I,~,,,,, lirh' "" 01 (.u>J ,n .. ioJ",><",",n,lr of "" 
w.y ,I." ,~"""''' ' L«.J, I, ,~(h) ,I"" ""',,. "hi'" 
~~,hi, ~'g"",'-", " f", n"",h .. ,; 'm i, ""''''' . "" I') 
th" ~'m, "". li>1i" '''6"""nL ,10<, ,"',~, tn., ",I 
hum," ociJ1~' ",J Tnri rrg n'"'h i''''' ha" "",1!l 1 
le.>.ve i, '" .I,,, ,," 00 to OOitk wh ich of tit< ,h"" 
.IL '-~' '' ';''', .. ",II "1,,,,,,01< 

.1 n o< ""nt "",....Ie in Willoru I'an 0" ... " (~"" 
.. 1 .... &-or< ' "" 1..".".", ," &"""0," B,;,,,, y.,., 
...J ft.' ,,,,. pji ... ,,"y .{S,~"" , ,-01, " "l I I"") 

, U " "../ M, --Th" '-"''''''' ,,, .,*,,,,' ., .. 1). J, C, 
S""", "e,"k_ Z;tl' "" Rohot,, " z,fi' t~, i"f""""( 
"'" 'h" ", . • " , ..... , ., h< J <I "'" "''' .. ,,". J , 
"t...n;'" m .. -hi"," of ,I>< IDxI "'" .... ed ,.,. &run, 
,00" "",IJ ""'" '"" , I>< ,,,,,,,,,,,,t,,,,, b", ... ", 

""wml i" iii,...".. . ',,",,,, "'" """""~" ' 1'1;)" 
",,-h. "",-hi"" (if;, ,~" 1'"1"ly " """" " • 
"o"rl;"," " d ). On th' q,-,,""'" of •. "","", ",10" 
",>ehh-. 'hiob If",~, .«.j" ~ m .. " '" oot, K .. 
""" ..... ,., 'v l"", .. ",in<l t...h t f.< "';nt ,,,,>«I b, 
~;" I,k" ,n. i ..... "',," """, ' i,~ ~ ,,.,. .""",", '-" 
",' ,1" ""<0--.0< ~ ''" ' ;'''' , "'" w""'"', ,. "" ~" 
,,,"',, f" ""'"'; , '" ""-'''' "" .M tOo "J"d>,,~ 
""'"','nd,,,,,,,,," d;',i"","" ili"",d io ,<;.,c I 
",In~' 
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('f" ....,."'" ",n "" ...... ~ _,,,,,,, ...! 
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1,,+_,· ,I" ... ,,' "., ··" ",h',",;"""",·h",,,,' 
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