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Pseudo-codeword Landscape 
\1'.1","' t;he,jkM 

0 .. """,,,.1 U."" ...... 1 r<",., I", ,,,,,I,""., ~'U<l .. < 
(,1"1, M~ IIl!l 1 !\ l<>l " ... ,""" "I ~1<-1' 

I.,." .. " '" ~""'." 9" ' . . . ... '" . 1 Lo~ .I"· • • ~}.,.ri,, _ 
n .. ,,~ I' P I'(, ,"",'. <I,,_~ b, Lio, ,, r ... " .... I~~ I l. r , 
~" ... I ;"~ .. _ ...... 1Id , ..... ~11! • • ~'o,~~"""h'"'. (" '~ " 

' . " . .. · l ..... ,.. M". 1 ~1.I') "''''.'''''''' on ~:o. M • • d . b .... " 
...... , • • 4«,,,, . ' ,h ..... II.li~" •• ".~ "'~,_ .. . . . . . ),... 
h)' . .... " .. . .... 0' ..... "' ...... ,,) I.,,.,.. ...... . n.' •• ' .. ;p ... .... 
..... .... <1 •••• • , . _ 'bod ."" • • ,M • ... n ... . • .. I,.~ . /. " d." 
' . .. ..... , 1" .. , • • I r ""Odl0l; f • •• "ud, ~h • • i~ ~ ~' ... " . '."'" 

'" ~ , In" .... " ~, .,." .... I.I >I'< '". n'''.''' ~ ,." I, ,h. 
' .... p.""" ";.' "" '.'"'''' " " .0<;';1 •• , ........ '. ," .. I,", ",· 
\<I· . ........ i ,.\I .,r) ~" .... "t h •• _ .. I.~ , .... "'''' (do", ,,, 

,b ... , ,b .. ~ ,00n""I>I') 0 .... .. , .... " ' ;0. ".nob .. . 1 P"Pol .. 
' .Il l'(: ,0><$, •• nd ....... ,kn." " ...... ~"'.' .. I". " " ,h. 
\ ~4" h .· W. IOM. . ... '.n·" .... ( "' <") ,~ , •• d. ~ •• "",,,d 
,~ . ~"oILI. ""lj ",n ... " " I ;""" HI " ", .. IIvo, ,"'" " 'b . • , 
"""" h .. ~ "fI. "nd (0' n:1I ..... j. M ~ h ' " M , . ...... I .... ' 
ot ,"<><i ... " ' ,'M ,h •• " ,10, , .... " ~ "M. '" " pl>'o 'h, .. 
".Im" ' n "'m' . I,h, ~ ... "" .,od 'M'4 ' .... ' " . ,,' n • ., ,od" 

T I ~' . "IILf "'" 

\ [WI ' ,,""", " '"o' 1I,I",d,,,,,,\ II j (j , I, .S,~ \ 11m . "'" 'I'" """ 
(,' " .... ," ,h." d«<xIm8 ~'''') "h,,,k "'"" '" of '" I.DF'L 
,<><I< " ",," , 0<: . nJ "'P""'''' ' .... ,'" ~' rh .. """Ily I",,' 
I,k. 111,. lubo .... , ... 11<1 .. , ~'I>JUg" 'O! ' IBl'l .kco<hng 

,I~""'hm. ".". ",,,,,, IJ ~",od< up"""' II) "" • loop f,~o 
"''''''0''. lhoold .1..., t><1lu"" ... oli ," It..: I''''''''"''. ul .01.", ely 
ionllioor» '111,\ ... 11 .. ",. Ix" ""'" hJ'lIotto", S"'"'" 0' t..II.SC' 
lI"" n' " hr< .fl" "",o"f)I 01 CI_lj « Iatod ,"<bo","« I~ I 
.00 10,« Q!»<"~ I '()<" III II>:>, 11)1'(' <r.Jo. m.) ron,. on ,he .. 
.... ·,f"'''''','''. "<1) ....... ' 0 'h~ ~h.n ..... <h,,,",'1 "F"'LI~ hm" 
I ~I 1 ~ ..... C'."'~<f.l' 1M' ""' ... L IlI~ <",10> ",. 'P!' "'nd,d,,o< 
'''' ""'",.'<n' t«hnolog'« on <>.Hn m""""",,,,, III .F" oj". 
,roo,J , ,~ I~ I 

! P ,\ccod onf of LDT'C ,""0< ... ' ,",rodu,ed '" PI ... 
,,'1,,«1. Th" ,"1"1" '0'.1 !>U'<1hci,n'. ,"'"'..., oftl>< "I'ti"..al 
b""" ~IM' drcoJ,,,¥ R.I.",," of .h, LP !kW<li"I 10 ,he 

[J"h, f,"" ''''"'i..' ,pJ'WiI<lI \SI...u UP «I""''''''' ooJ dewd"j; 
" .. 1><I4,c-cd ' " 171 •• oJ ,~. f"".' "1' . Ioc .&l<'d fortht. III [91. 
[10). [III. [I !]. \1)1 In ,""un. LP rna) t.< ',,""do«<I 0> Io.rt< 
S'R ")'mp<"'~ II",,, uf liP . .. I>orr II>< 1:0,,,, " 'r ..... I""cd 
...... ",r'fIIlin of tho 11,,110 Ire<" <""flY fun<' """,1 (\I" 

.. ,II """u .. ,~" ,m"""",' ",10,,,,,, be ...... · ," "-', ..... n )11.& 

.J .. n'.~< n' 1 P ""' ... from It, d,,,,m. n>tUf<' .. ,d "mt'I",,,}' 
I .. .J"K n r-t"'~'" '0 , ... ......an.,""" ,"""',,"" • .,., ;fi c.aI< 
111 ,f 1.1' oIK""'" ,~ • ,""' ... .... " ,I>< «,un" .Ir<>td) "",,,.,1 
.nd ",0"", "" ,mp''''N .. 01"",,,,1 b'"d -\ fAP ,...,.,ld d«'oOC 
1<, IIK" .. m< c,o,k...ord .\0<,,1\<. u",fol .. h>nU!!o' ull<:r<d by 

I p, in """'IIM""n "i'h ".""". li P " on til< ~"i.< ,.,,,,,,,,," 

~ "khJ'! Sropan<w 
Ikponm<n. of \1 .. 1><" .. ,,,, , I>< l.n''''~<>1\ 01 1""",,-, 

M1" Srm .. R, .. A,. T",,,,,,. \/ ~'11! 

of "."11",,, ~""«I '''' I .. 1 P Je<oom~ <>""...IIon f , ... It, 
""'ul .. ...,, ot !.p ,on be <,,,Iy ''''I'Ie'''''''1<d ,,"h ,ho ",,,,, .. I 
{I'I ' '1'>'< 1''''01 p'Ili""rn""j] "'II ..... " He .. " .... a ll 111< I"",k> 
do> "'" CO"'" fOf fr« Mo." OL'-'<l'a<>'.gc uf U' "., .. " .... ''''1 
,..Llh l>'[<1 num",," ,,' !kg'''', of 1~' liP ~",oo ,". 

""""'"., ,n ,.= "f """"'[I<' " .• "' •• ""'""" '0 '" IN t • • 
,,,,.1 n","bot or nla'" in 110< f'Mcr K~ 0; ,to.: "oOC ( ... 
,h. ~ .. IK"· p"m"" l) b,n.ry .11,",,1><, '''"''''''''''''1, "h,lo LT' 
d~<oo ilt ll o>pe',,,, .. "II i1>< ",·<.Iko 1oc,I '00'''''''"," aruI tht" 
",,",1:>0:, Ilf"'o" r<p,,",oi,,II) ... in <he,'~ ok~", ... '/' <;e",. 

"umb<, "f .u~S''''''''''. "",",,,,,,.,J ,n III~ i>.:!;"'"lnB of ' '''''' .' 
lU, ' .. ,,' m:>d<: 10 "".""",,, I~' ",obl<", I n. I i .1,. 1:1 J 

n,~ p'",' ' ull.Bt""'" 011<",,,,,," "'j '0 «d"",,'~ <o,nrb­
i'f gj ,I>< LP d.:cu.hng Th. !d.·a, o'p"',n«! ,n Semoo III "to 
,,~.,,~. ,I>< ,"ph .. ,1 '~~",sent:l""" of ,I>< ",ookl h~ n:pl'''"g 
. 11 oh ... ~ , of l-. , ~h ok!\,« b) d,ndro.>ubg .. ph. I1fl""1 .. ,,1'1 
'rD"'I'''''''' """,1><'1 of "", il,,,y "heel , ," "'~"'< ,hie, ,,",I 
num1>.' , of punc,uJ,·d. ,< "0' Iron.<mltl«1. h ... 0' d<f"" '100 
11'0 ""'" ,h .. Ih' donu,""",,,",, '"~ the ""¥,, .. I co<! ••• ". 
,den.",1 .. , of ,·",kvo'O(u. ",,01 p .. "do·cod",~,d, \ 10""''' 
fu, W1) ",."rL~"""''''' of 'h< chon",,1 <><l'P"' t!>< ,c." I" 01 ' lAP 
d'<O(lLn~< "" ,Jo"t i,,",! r ..... he ''''Q <0.1<, 

\Ie "'" ,_" '" II ~I Ih" , ..... lP '1<'<xIm~ . 1 ...... , ""'pi, 
" .. I)"" of , ..... • ff, ... "," u ..... I<O .~'''. of , •• ,,>0>.5' p,oo..k>Oc 
''''' •• "0<1< ,oo~~o .. 'i"'" of "~. coi"". iii< in'I>''''''<, In""" • 
t""" 01< olcmocd "ItO j>«'Ud<>-cOOc"",d<. , .. , "'" I) rl<".ll) "Ul 
''''''''' Qt." Th< f'><\>d<,-codo-.<on!-k.r<h ",,,hod of II 21 "'l' 
i'''' on d'i,~'nt al, "'illlm fo< iiOOini tl>< 1"'"'IId. .... oJ..,,,,,J, 

',,'h "' .. <If""". d" ... """, ,ilu, .'~"'O'" ~ ,~, "',"" "'. " bcI!o,,,,, 0' I EM '" "" "",,·floor "1! ,m c. I.,' ... mud.~ 

....u 1,<iC S'R< 

F.4U'Pf""l ",'h tll< n<'l'o 01'0011>-<. ...... """·,."' .... ",,<,J 'll< 
~..o...-wd<.",.O!'d ,...,.,,1'1 .ig<><ililm ",01 f,nd 'iI<' 'p<ctr\Im 0 1 

.10'0 "'" <ff"",e d" ..... , ~_ I", ,Ito: <"..", 
~ h,o. or",", ..... ".,ld ". ,,"1"." .... 1 ~l &cod< bj j P 1 11.: 

",,,,"1'''00 ,e,ul" dcscnbln~ ,I>< ""' ....... ,' ><."""",,,=1 on 
g.",t"", V fl.", " •• 1", "'r<'f1 ....". "".!It, of Mo"" 0,,,", 

"","I.,K'fl'. ,\ 11 '''1'''tbt, oor """''''lOll. "'I!!'>'" ,bat tbt 
'....."._~""f ... ".""' ....... """ <00< ..... pli' i"'~ '''''fhl) ",0 
"",II,. .... ,) 01,'1",.", , ... ~~,..;",. ,n (1T\lf-"."" ,.... < .... 1) " 
,el,,,,<I) kwo S"R. ,nd (i'l FEk ok<a)' ,,"h SNI\ .,,'<; .... 
.. >l« ... , .. mode,ato S)(k th:ln .. ,ho ~,-" S'R .... ·o.r'" 
i"~' ~""h .. " ..... "pi,,,,,,,,,, ,,, , .. """.."".... 



II, , .. "o.k,. ¥<""fl' Ir"" .. «>ok .... "",t.,." ~ ," "''''' 
" .. , .. ~ .... 1/ "IW'" """I'. /I. 'op<,.",~,,"l \. bol> .w:I 
\I 'hn~' III< """"<Inl "'" <anf,~.uaWo"" ,, I'", 

" I', _ I \) • • b ...... yU'I) >II rI-.. ."""~ «1, .... ,.,,,1> 
.. _ I .\1. ~.1I~7. _ (llmod ~I. The ~ortl "'".r 

r,' rfr< , ..... "'" .. poll.I«I ..... rh< u.Ir; of '1r":N"'~ br>. .. ...,. In 

""",,,- m..' ""'" ptobabk' pt,'-""'t< of rh< .... """ ><"1'--""< . 
.. .. t. I 1'r,>Ir..IroI") I,,, a '0 b< , pre. """,. uf L " 

"Ir<n: .... ,,, ..... , " 11 H 
" ... rt" .... II~1t<I 1*'''_ 1""'1~."~ "'" "'f('n' .. :~ .. '1m. 
t><>l." , .'. " .n") If . ~.1Id ,r I> "'10 ",t.,.~",,,,, "' .. 
to " , .... '«'OO of I~~."~.h_ dqlcll&o<>' ,)h ,he: "''';''-01 
,«1oJt II I" til,' .'->< <>1 ,h,· ,\\\<;\ r:/Isrlnd ,,,,,II ,10< ~~R 

...... ~ \'11 I \', .,' ..... """"" .-'" pruNbolll)' '" 
"I" !,' r. - ,,_ ,I, .... rh< kf! lrl.d,1w:.;Jd 1>""""", •. I •• -

TN: ~!,,, .... I ~(oc~ ·\I,\? <I«",h"i n"~lm "o< 
" " " "" ,,, l! ... II< " ...... 11 a. 

, ~\ 
"1,<,, p" ,~o poljlup< ,potln<rJ bjlhr <00.. .... 0' ... P) !.001.­
'". 10,,, '" "m" "f. I,,,,,,,, ,',""bu ,,,,,,,, "r,11 <tJJtr,.-.",d, uf 
,1><,"",_ ", " .. [.l " .~ I"". \ nond};,~, ~ 1. 
,,"< ('ro.i' t~ .. b\oo.', \j '\P 'om' i"Ul • I",cor "P' ,m'/l'u"" 
i~""k'" LI'-<l«oo'.8 . 111"'"1"" ,,1' 171 1""1""" 1,1 ,ola, 'k 
1>'>1) ,,,,,,' .• ' p .. "",~ " on " ... n, ~i • "",'" cvmb,,,,,,,,,, uf ,h. 
"",1 ''''''''"m1s. " ,."", .. 1>t1Is •• '",,,,,,,, ~ "" ""iI, <h«:k ....... , 

P,iu, ,,' n"''' 'J a I",, "at ok',,,i,;,,,, uf U' ... ..,<>J,"~ 1<, "' 
'''wi) ~" .. ;"'. '" <1",< ,.1.,1" 0, liP J,.<>JLI '~ rll . Il l. f", on 
..,,,1,, .. 1 e,'" "". Trcr. ,he: BP . I ~'''' I~'' ' 'I "x,«I) <~u,,".ko, 
'u ,~. ,'ItI",-,I. \IAI' d",,"ln~. "~",h " """,<d 'u blud \tAP 
'u, "nI~l) \ 1 .. ""u,n l ,.,'"IlW<l ML •. '" th< ,"'"'~'''' i< I"." 
"I "(1"'" S"-R. I", ill" r'·''' , I" ,,_.,J.- (""k 1""l"I. tI,. (I I' 
.I_,"uh," If 'WnI" "'"" ."~,, '~o" ld "", ... 11) to(" ,,,,,,,,k,,,d 
.. I •• I~",,'I,," ",I,,"¥ ".", .. <I~ O\' n,," "<",111".-11 "q""'''''''. 
,.lkJ 1<1' '~""".lr.' 10.., I<~ ''I'"'''''''' 'r< o~".""", r.,r 
,'"W''' I' v m,""'" ",' ~r " .... , ",,.,,,,T> of ,~. (I"h, 
Ir.·. '''''S) [~I \trn'""""i , .... lkl~. I .... '''''!!y. I ... " • 
.. "" I," ... , ,",,,,1,,-,,, u f ,II< pr<>b:<b' I" .... b<I" ... lMkI<' ,~. "", 
" t " , ...... 1<""'r-o"~II") ,nd """".1,,.",1,,)) 0,""1",", .. " 
~""".II) • J ' I;,"" ..... 

fW u,;eo.\",. 'um, '"'" U' 40. .. <><1,,,. '" 'M .. }nlp''''''' I"",, 
. " ,nl,,"',-"~ In"'·N,. '"" .t>« ,.I I,mi, It>< '''''''"", .. "". 
... ,lit Ik" '" , ... ''''''8) <0. />0 ,,",1«,,,1 . ,"" ,I .. f"""I.", 
'"It" "' """,m" .. ',,," M • In,," 1 .. ""...,..,1 un<!" • "" nf 
I",. .. , ",,,>I,.,"" I ... ,"n,I.,~, br.:' ''crn L~ .... 1 liP 1,1k 10", 
...... oJ,., I.J ""h ,mlr.i"'''''' ~I ,ho" 1I .. --.to< J '" o~ [Iii 
".' ~'" "''''''N I. P) ond I, ~.".bi> di .. ~'...-J ,n I'll, 110), 
'I'), 1\'1 ".old '" ,...",. of />01 .. " 1.1' ""<>J,nl "',",m"., 

-
-. 

-
,n • 

f.' ............ ""_, __ """, ......... _.,_ ..... too''''' ,_ .. _, __ ........ l " ... _ 

...,,11 ""'I'<""~ bel",r, ~.'",I, "h",~ .. , ,Idi".-d .. <nal 

r< ..... b,II""' rot"" I ,~"" "' 'i>< ""e ". n.: M I .. r ... ",ry 
..,mo '''1",,1,,) .,,<1 '''''1''''111) COl""""" 11"" all"" coo"on"n' 
roIOrmubo',." 'n I,m" or. bin"~ 1C! of ",' ;.r, ",,~"ed 

"" r:h<1'~. 4.' '' .. 1. """"'. " . - 1" '[ ' ~,,": H" n, -
(llmoJ 211. " • 1"".1 ,,"r:«<>rIl """",O«! '''''' ,he che<~ 
,. Th "'l"" I,.., <,"",,,,,m, "'" "f ''''0 1)'1'<". "".m.I ... ",,,,,, 
con",.,,,,, ,ocl ,." . • , prubab,h'"". lIloukl ,urn", """11llId 

'''"'I'-''' II, ' 'I)' """S"~'" " 

~'.~"" (.'~.' <' , 
• 

Arl,l",OI\.<Il) .11 ' h' tr- I.d\ ,""uld '" """_rq"'"'' "Jd <m,l l« 
","" '" ~u.l '0 u"It) ll1i, " ,h. lull Jdort' oo c'!' 'he LP 
o,,,,,hnl Or .. r,. run " .. " '" term, uf M ."d <h"d. 
b.·I ",f .. hOl' <><1 " 'lUl' , 1", be "",ful to "form"!.", 'he 
LT' p"""t"", .. ,101) ," 'et~" o f ,h, b" belief • . Tho ""mi l 
pol) ,,,,,,," I"""ul""", uf LI' " d"< ' 0 [Ib I .nd (7) 

III j)""~"-Ll)j'C 

WI"" " 'u""" to ck,<>JlnlJ of ,h. ,....:I<. ""Ir h.S" , ,,,,­
"''''''1; ~'8'C' of d .. ch. q~. ,he ,,"'" «no<:> e .. · ... o! 
lot!o<no ,.., , ,,"pk 1<1 ",,,, and .". Iy,., LI' <It.oo"'8 h .. 
In LI' <01>11"-"""".1 ,on-.pl .. Lly. 10""oJ. ,h,' ""'" .. " 0' rl:< 
,he< k·fCl.L,«I bd .. ". /.,., " " K""'" "I'O"<",,,, lly ~ . 'h '/-._ 
1"' I ,~.< ",.~ 'nR 'h"" "I'I, I"'I',,n ,,( ,1Le ,he: p"""""rJl U' 
""" .""1) ,mptX,,,,,1 for <o.k, ,"'lin I~ ~ .. 

Ill",..,,,. ""'II) N .lte """,,.rnb ...... "'«d ""h ,II< <""cl. 
bel",r, '''' "'. ""lIy ""I,,"N fo, dtt<""n~. It ~ ... >l"\\U<d 
In 11) ,h., ,he: number '" "",1"1 <...,. .. ,"" 1><"' , ..... k , . .." 
be .<d~., ... I'~ .. ,"",I ..... i,r.p<.,.....j 'n !1~) . 
"hor, On ,n,,,",""" 0, I 1. ,hw ~ •. IIo.!"i><D<kn'_ .... I,"lt ,n ,II<: 
. "mIoor <of '<'1<',,«1 ,,,,,-w,,,,,, .... e'i><ltm,","II} a<~i",-.d 



by ,od;,Ir"'~ "'brduh"l: 01 """-",,,.,, .. oJ ~"'Y ,."",n..l"", 
"' "' ... " '" '"" .... ,f~' d«:oJ,"~ ,"01< '''"'' lilt: """,bo, <>1 
Iuj! hk<I,MI<Id 0k,"'",knr ","'cu,,,,, OJI<"'''''''" '''l",,<d ""," 
" ~'" ,~., <"'"r>I<.I~) "r "'" .,~,.., .'t;<>t~"''' ... ,,"" .. ,. 
~,_l Am>«! """ lilt: ;~~I1"'" "f [7!. (14) 100 .,"-> of 
[I' J. " ...... , • liP "ll< trio .. """ of LP .,'" -.,h .... ·'''l ",<r.>.ll 
,onea, ",.h"~ ,n \', .. ~, pt<>po>cd. ,,< h"',," llIe- I,,'"f ",cr., 
u.d" by tho ~",.J,o ",hom •• ~p"'fO«i 1><,,,,, ·fIIt ><~'" 
okmot" .. tt.tt"S 0,·.,..11 It"'"" ",o"fIjI JR "". docs nvI '«fIJ'f< 
",,·Io~<hloooJ .1<;><,..,." ~.,,,,,, 

~,,,m.,¥) '" <l .. I"'t """ I"" d .. ,,~, "I h,~h <kptt .. 
[h ,,)~h ",oJ;fi ... "", o. 1!It ,"'pi"" ",,,,,",111,nn.,, ~,,",*,IUr 
,n. c""" II •• ,mfOll r<p1ac< In, <lIe-d by • <Ie.d,o. , c 'n-<. 

l"pI> "i,n , •• "".'" "umbo, of 1<>,,, "' ,,'" ""o,boo, of b" 
"'Sh""". 'i, , ,n ,n. ong" .. 1 BDl"' . All bIt, on."" Il,. d<oom 
,,,",,,,,,,,,,,,,, " 'h,,,,, ,lui, ar< "'" I.>,"e'>. .r< Ihc , .. "I,U}. 

"",.,,,",«1 b", Tt.; ""'" <l<ru;!'o-o:h..--d. >t< .11 uf <kg'''' th.« • 
.. ",I. ,lie poo<,",,«1 bill M,.II of dq:~ ,,,~. n" PI'''''''',H«I 
h,t< .'" ,,," It""", ,,'N!. '"u, 'h< Iog.,,~.hhood. •• , tho bIt' >r, 
",'" • lie- «,.,,""'''M'' ,lIu'Ir'led ,. F,¥ I 

The >lmpl< <kod,~ '''''''ru<IL{On ,; .d"""'B<Ol.t. t", <I<­
'ud"'~ .., ,t,e ,o"t n","",,' ~t" bt l",!! " """,,",'y ,..<I""ed 
I, "",on"" "nu, 'n 'I ... , 'I" ., f.-... ,il" ~.""m-co<l< 
"'m"ro.~'n' 10 • ,ong,,,, ,,«k ,ud<, .. "I>P<"«1 to ~", r~, 

,1:< ""B,,,,,I ''''''' 
It " "rn i ~ l\lf"f""tU tu ,crif)· ' h'" ,~. (oocv>'onj, of ,II. 

orog"'.' "' ...... n<l ~ .. ,II,· .1<,..:1",-"""" .f< ,n '1.0 <><>e-'<>-OO. ,,,,. 
""".,.,<Ie"". hlCk.d. 111< <"""~ un" of. cud •• t< ...,.,,,olk. 
by ,h.·d,.,. formally "r,.",.J ," 'om" of th< p"'.'OC1 of ,h. 
I(",,,,,k<l '~'ml>o l , '" Eq III. On llIe o,l><r "'00 ... ) <h,<~ 
,,'."'''IOI,·On .. ",ph",I) " .. ","'00 .. 

'" 
.. ""'" ","'I~,, 'I'rc 'h' <d, <>, <l<ndto d,«l . n·plat."n~ 
,h<ck " ""-" '''"'' "'" chcck, n<'~hbo.~ 001) I"'" ""')1 
I"'n"lU"," Oil, •• Oil .... :"" i. ,he ,''''IiI< uf "",,(torN b,,, 
(,.,~ , ...,''''. '"'''' lhe chcd ~ of II>< ""I""" <(I(k TI>o ,~, 
.. d ,h, of Ell. ('! <"""<p".,,t '" ,I>< <!>oc\. ron,"'lI"" ~f 

[I>< ,"'g" .. 1 <<><I< >noJ th. ,kndw """" '''{'.''''''')- 1'uI'''~ 
tI '" • 1<", loon., '>l'll, "",c<' lhe I.' .." o. Iht: b ... "f ,he 
""l: 'tW .OOc>'" ~""" n ,h,· 1"'""""'" hm .,r,1Ie- ""prt",.< 
• ",_Jm ,"O<lc .r< """~,b,_I) "",,,,><OJ h<tl>r<m,,, •. '"""" 
,,,. """","=J boh .,. "" u>n>.,,'''-...I .. J ba •• n ... ~-
1o~"';I>ooJ,- ,,,,,, fioJ. , .... \,,\p OO;oJiflC of 110. "';t;nal..-.l<, 

.. d of II, den"'" co, .. """", g<fl<rd'~ .~""'I) Iht: ......., «;., .. 
Compo""g LP .l«oomJ 0(,11< , .. n ~"" "",I,J '0 'LlIft 

'0 Il>< ""'IOn Qf Ih< p""" «1\,,, d'>o.u>><1i ,. 19~ IIGI, ! I II 
'fh< ~~-onI. ot ... LIlI'L ,"'\c ..... '. "",,,,,,,._ 
C<"--'<>P<>"~fI<~ ,,"h II>< """""""'" ", ,II< 1<"'11«"" f"""(1 
of 11M- i,.pIo<ol.~ I DJ'( C<~. (".pI> <"O\~ ..... """"""ed 
b) ,.pI.,"","~ , ..... 'OO.! n..,,~ '" <ho<l< oad nc.J<. ot ,he 

0001< I" tho ...... """"",.. ""s,,. ,he «'\l:. Jq,:,..,. 3<'Id 

by ''''''''''''''8 lhe n,,, .-Iw;,h .. "h fOp""»~' [IIt:II ",,_,n, t 
""~ Til<" ''''''') 01 gr.op/> "', ... <an bo 1:<"".10«1 boob 
,0< II>< ,.,,~,n..l <fl<!. , .. , (, .. ''''' ''"'P''<''''. <I<old ... «.0. 1 ... , 
"U"-' "f ~ .. rt< "''' .... of ."" "''''. II.V'" " I.'g« fOf ,I>..' 
<lcn.Jro. .... d<, ""'~ '''' i" .. iil"'''' ,,>-1< M.w """"I""-.lt) Ii><' 
"",b ,,-,o.!:lr<l--<v>« one ~" • f.II,,') of ."",,;w,.[ <k."~.,, 
<"'<I. Eoo. h ocn<it<>-<"" .. "om ,he "m, l) ,,',II II" """"v ,,,. 
u;n. "" "I' "",k"",,,,dI ., of .1Ie 01 ig''''! <00< Ihl> ".«men' 
fut"",·, dlf«t!) ''''''t "'. pte, 0"" p"" ¥"'ph T"-:" 1",<. th .. 
11<1 of pi.<\odu ,"""",,,,d,. ~n.d<,,1OO<l '" ,<'Ik"",d! of ,~< ... 
of ro.," .... ",I, IH: .,,,,,Iy [n. ,"m" fo, ,n. on~"",1 ''''''' . ."J 
it> <1<0<1""<",,",,, '1"" L<I"' "'~, .. ,,,",' ' hI< .... to"'O"' ~ 
"'" mt"" '".aI dcooo.Iin~ ~f "'" .a.m' UULpui ",,,',,U,"""" 10\ 
,lie ' .. 0 '00<"> ".11 ."" ..... "I,' gil. ''''' ""'" """I, 

• I Euo~· flO()~ '" [} ~H l !)()-,001''' 0 .. )-,. .... " 

~'"''~IT>''' 1111 
,fLP d«O<!,.~ ""'" ,1<1< J",,,,,", 'n , ".""", .. "" .... "'" II:." 

" ,,""011\ ) 'clJ'. IlOIHud<"onj pS<:oJo--<udc .. ",~, .. h.d, " 
• ' ... ·d~1 too1i~"""io" " I Il<liof, <on""""8 ,,,a,, ,"[ im,,' 
•• ,,,,, PI. r ,ul· "'n "" poll.n, ,'h" ."'en"," of ,h. """oO~l~ 
[I<,f"",,,,,,,. " ~''''' • .' r """ ~ ." (H R) .. k" " ",,~ ,n< r"'l). 
.b,Io,) of dccooIIIg f.,,,,.. FER <I ... 0."" •• S:>'R ,"co""',,, 

'"" f."", u'- ,I", "'1""'.0« .. " ~'''''> •• "I"",.,. 'I«""P'K"' 
of ,h. ,,>d,"~ roo.f.,,,,,,,,,,, ,\"' <1<"""'"8 Ie" .... '-<"do"·"'~ 
p","olo"'ud .. "",~ i' • '~"'ut. [).-eOOmi ,,, • c,.:k"~'" ,~. 
. 1", b.: • fa, It" ., "hKh ",,,n,, .; • 1"1.,,,, "",\(', ''''' \ IL 
"<codm~ r ", I, 'll< S''R. ""11' '''1 "f'h< '''0 If tit I. ~'-J M ) 

'"1"""'. "'P''''''''8 \11. ",,,OO'"I.1Id .1 .... " .. ">;01< 'Ic,,,,j,,,~ 
'"v LP de',,""L_)" du< '0 ,II< ~,udo. ... ",u, file- ... "",t 
"'l'",P""'" ", ,lie II'"'' "U,,'" ft)! , .... A\\I.8 d,,,"",' .1 
til< li&f~«t ~:>.It .. ,n 11,< ",·<a lkd .. ",,_11_ ,I.,,,,., •. lit< 

'H... c,'~ d", .' '2, ."" ,r~" _ "'P' ,I,. ,- ~ 
"bo." li~l "'h" ll'm,n'''B ",,'." .. '" ,ho "00< ,00 diO II"" 
It.< .('"«.," < di""",. 0'- L~O ,""', ""'" ~ .. , '" ,o. I ~ ""'L><!oo ~ 
, he LP •• )'mf"'>'''' II ,.,,,,,,,11 ,· sh,II"",,,, ,h .. , 111< ""'- of \1 W. 

d" II.." I:rro< ~"'" can " .... '" .1"Ianj;< ~, b<'h.l"O' .. 
,·.1 ... ·, of rE~ "n,,« .. ibl< '''' ~t.~"<·C"I " .""u!,,," •• ,~" 
<n,f>h.o"zc"< '"'I"'rune. ~f,"" pi<uolo-,,,,,,,,,,..u ..... 1)''', ! ' "1 

t·",. ~<n<T" ,,,,.,.,,, ...... po,fOf"",J "'Of ,)m",...,,,,· ',,",a 
""I, " " '-"l' '" ')'0'" 'IL,' FER" """"., "nd« ,h.,­
<h'n~ •• , ,he ~"JW~' ","b",~ he", ",,,. ,I>< <"""""") 
'bono'",.· ti><' til< 1IWl"''''' uL ,ER ''''"""on. " " ""h.io'" 
,~ .... 1)1< ,",,,,,, .. <,r"I<"cly f .... ,he- ..... ~, ~ ... ~'"""" 
Of'!!"' " <oOC"",o,,1. .. ,d ,r.c "","",. ~f -= ~ "'~ " "",",01 
Tlono <,.k"""nl II>< ~I1"",,, 0 ~'''''''''' of •• 1><1<. "'" """' ... 
... "'''''''I''''''' Iho> ,no", ".,,, • "",,~I '''''''r'''''''' .'" 
''') bo. t", """ .. I ,"",,1l~",n<1 N , ... nui .... '"$U<t,~~, 
1><-.:<><'<11"i '" ,.,.. "'''''''''Ioi:o ofr' ' I. do.,,, ,b'~1 ['" '''50 S"k 
<,ro<.~_ ",)mp'OO" tOf 'ER. '"Il1'''0<' r...wc. ,,,,,,=,,,,,J 
.. .. I", - b, ~ .' ,- L \. f. ,,"""'f"""!,c.! '0 fh,.- ""'" 
"-",on, """':,or .. "", ~, II>< no,,.. , ,".",,,,,",, "., II'-ound 
,,,",, , ..... "'. ,,... ;,."" .. t:,,~ """,~",-"",. ,,,,Ii, •. n; 'i~' ,,,< 
'""fi~IRI;"" ,,( .... ""j"I" """ .pt .... l .... n ... ""I) ... "". k 
...... ".,,'" .h. 'ru,>M"", ~I") .. ,II> ,""pert .... ,I>.: no," 
IkI<I -' uUn,' " II ....",... '''' <Of'J" .... Il1,0, 'ho ><11-



<""l.' •• k~ .. ",~ ,.,. ,i>< .,.,.......r.~" ... .,. ..... d on ,I:< ."..., n",,., 
neJJ r " "'" I' < ,"".1 .... til< 'al .... 01 ,II< .. II morn "" 
,~'" <rn> ,'<>ok ~,>«I. Th< ,,,,,,1" " 1 <'P"'>'''''' I", ,he "", .. , .. , 
",.i;I_" .... ",. .... 00;"" (i ...... """', I~ ,lit ."-,,, "I til< \ 1' .-;, 

,,,,",,"<I ,. z .. - '''' L,a, ZL: .,' "",I.he: ""1"'<'"'< 
",f ... ,,,·c .j.<;UoI« " d,. _ \ :,~. ' ~,": TIl" .r~,Bi''''n 
•• j ,Ik "'"",e d,,,,,,,,,-< "' . .." nr>' .x,.,ib"d ,n I!O). ~,'" the 
,,," "I'P1><o, ...... "I' "' .. 1"''''01> to L r Jt,;.,.;:" ~ o,,",,,,..,j ilL 
'''1 .noll!!) "'_.100 d"" ,I>< <.'pn .... K'''' arc 1< ... """",,,11 
,,) ,II< f"" ""I •• ,1L",,·C1l b)' II ,bcrjo .nd , ...... ,~"" ., fllj..,d 
I ' ~; '" .... """"''' QJ .... «Imp,,,",, ...... 1 If ....... 1),"", '1'1'110<1 
to II,H"", d«"':;n. ''It" a ~ ";,< "umi'oer 01 " • ..-..... "'. 

L<I ... "" ... d,,,,,,t.,, tit" r...,o.i<H;t>d<Ioc.o!·'"r<h .11O,,'hm. 
," ,,"':occd ,n ]1~) 1>1 ,,0: In" ;>1< • .ur.rnl '''''''~'''''''''" ,,' 
Lloc ..".., . .r" "'0""" COW'.k~ "om ""~ <"","",d . nd 
" ..... , .J I>.. ""r..",," I, liII~ ,,, t"""'"'<, .. <o",~r~rn« "I 
r ,~ " pr<: ",Iu-,""-<,,,,,,,d ,!dr.,,,,,, I'"", ,h. ,""~ rooJ"",,<I 

" .p I : r he LP <kcodc, ~ " ,y {b:""'I" (,."""", 11 
" <I' 2: ~ .nd ~ ' ' I>< "<O~~"'<l m<d". on 'II<' "" ,'" '1''"''< 
tld",,,n til< I"""do c"",""",<1, ,, ' "nd t~c "'10 «,'''-.... ,''d 
II>< .\I\(,~ <>1'1\:<<0.,,, I~' \he ",e tl:l>'<~ meoi,a" " II ' 
... '" ~~,~: '" L (":")' J_ S,.p ~: If y' " - y ' 

I!>,o l. j '"~ ,1>0 .!~u,,\~"' <e",,, ,",,,,, rill",,,, ,,,,, ~~., 
" ,'p 2_ ""g n ' "~ I " "- ~ " I>.' T 0 1"'-~ <r.t< rlc,,,,hM~ 
u,,~ t~< ,.'" " ,.l<"NtI. ~'''P'"l 'he ",.~ I ' 01 d«oom¥ ..... Io ,n 
,0. CHon""", oo.n.,n I OU'P~' ,,,,,f, g~r";,,,, /I '., " ,I>< 
•. "'Ii,"",, ... "I' tIt< no;« ,"at bd~r'i-' '0 ,h. <rr",·,"d",,< 
'"'''N.Jn d,ng t il< 1.<'0 rooJ<'<IoO,J ITh< """,-""f""o "1'-'"' ''''' 
, b< ,ktm,," uf .,,""e' LP cl<"""f" Jr."" ,h . .... "' ... n 01 
""",,,,,, LI' I1«,,"0r., I \ 1",,,,,,,, 1.-,,;.11, '.e fur II>< G"· ... 
1"" uf Ii>< ",,,,,·corfa<o C~"oJ1>,.1lt 110m rt.. =0 ,'-.. 01<1 

.00 tlo< r,e"do ""&",,,11 .. "'. y " " 'II< ocar"" 1""'0' of 
til< mo._..,II,<o '0 '"'" ""u cud, .... ,"'" 

\\ 0 "1'<" Til< .l ~""l~m """)' II",,", p~ ~ 'nl ,t." ,nu,,1 no", • 
• ·,",n~o.Ql."" '>I1J<lIIlI). """"'''' g"","''''''''"~!h.ot ( ...... Id 
I>< ",rt;..lCn"~ 1...- r,,,,,, til< ,,'f1) ,,><k, .. ..-d '" ",,,t ,I>< 1<",1t 

01 ,I>., I I' oJe,:Nl",~ ,"", <\t'f' Or!1o< ort'''.''''' > ;,. A ~ 
... >d<><<>nl cl,",nr:' t,um ,h,· L'''~ ru<J,,,,onJ W,' .h"" ,'d u< I t 2: 
.. ,,,' ,he .Iio,,"'"' ''-''''0111<'', ond 'hOI" .\00;.., ,n. ,do",,·,I, 
,"'." """,b« o' J\,_~""'. '1 II< <m'>I-l' ..... " 1""'''''''''''''' u' ,II< 
<<><11111 «II<"", I> """'«<e"m! 1>\ , ..... 'f'<C"'~' ,h. <I,,,,,,,. 
" ,~"""" ,j,,,,,,C1l "''"' "",Iupk n.h,.,,,,,,, 01 til< p;cudt~ 
• ~on!-"-:,,,b .Ig""thm 

\\,. """ <»,1) .. ,,'fill tit< pseudo ·<oo,,~Vfd·_,,~ "I~",,,h,,, 
,,, til< <Ie...;!, .... 1 "f'( .:00 .. <I........:!<d ~. i P The <kn,,", ,_ 

0' "'" ~i)l0f,rl-"" ,. .. ·, .. 11) "len".,..1 '0 (Il< """ <Io>albrd .""'. 
.....de< e,.,V'..., of .. ..., , . .....,."" 'he r_"IUtc<I " '<In fir". 
..- >hould .I~~" Z<f1) "",,, lo •• Irl<I,IK,o.I. .... U Ill< 1fUIl""''''; 
""" .... and. w-ronol. ",!.oul.tln, (Il< .. ",£bkd m«:" ... on< 

.00.101 "dude pu<IrtllIc.J n<><IN; Imm til< ",n, 

\ "'H'~'-n''''\'''k'' , .. ~,~, 11., ,un ,," 
\'~,n" 

II~ JI<=Cfl' ,,,,,"I .. u' .. "",1"",.1> p«f,'fI1I<1l "" , .... 
t ·'- 1.1 __ , <:t>olo I~~l. \br~"'" " r ,...Jc '-;:Z_llI..11ij 

i~'1. ~'~_ 3~ '.I<,;. ,10;' ~3~ J~l.!Od 11./91, hi" «.x-. II"", 
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........ , .... uf ..... """". ~"""'" " , ~." ......... ~ , .. , " .... 
.. • " ....... ,_,....., '" ,Ot ... __ "' ... _ .............. ~ .. 
.~.", -''''' "~".,, ....... ~_·,~.I, , .. ~ , ' ........... _"' .. ... 
..... '"_ ..... - -"'''' .... " '''<''" , .................... . 

~ ., ... ' ,.,,, ............. , _''OJ "" ,"" , .. " .... -.I, ... , :..,-... ".,- ,...- ......... ,. ......... ,."" .... ", .. ~""-~' •. ""''''',,''', 
__ .. ' ... _"'~ ........................ _,,,",, II, .......... ,.-- .. """.- ... ,-... - ..... -,,, .-.. 
. " ._" 
th.lIO: : I . draf, (' I, . ",1 !!i"(. I'II.I" ~ """"''', •• <01""") 

"",k Ih, ..... I1> .... ","'."M "' FIj '~ I I",,..,,,, """''''f'''''' 
..",~ ~.""''','' ">I . ,! ,I\< """ ... 1 ,',><1<1 ! '" ,II<; "'"Jm. 
,,,.,.. . .-1 .. """' .. f ........ 'o. fO>f'O<'h'" .,"r" .. I .... d .... , ... 
,,",c f_ JIIc If"l"""'" 'p«1n of ""~""" b) m< 
~ ~"'<'d '" <;, ... '",n 1\ W •• 'I"~ ."'.n'4I1j <""~"",,J 
1""",,-,_ 0; """N.J" III . d ... , !I.< >CI ~f pooudo ,r.,In>,of\b ~I 
'Il< NlJln.( ,'0>&/. _ ..... " oi<ndro·" .... ""'1"" .... rdo .. ~·.' 
~"""", ... '" 1 .... !Od , .... ,Ioc ..... ""f'UMd".- ..... ...-"""' .. 11> 
'II«.".,,~ ", .. ,,,,,,u, ,,.J,,,.,.'",,,,,,,*, tr"", ~>do 0'"'' to< 

"'" r."" ''' 0 ,.><In '"'''' ' ... ", ~< ol ... "' .... ,.....cd d.m:' 
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"""", • .c ....... "..,1 ....... 
Tbo <nO of ~ ""_"P' ~'II> dOo<>l • .- oflh< ' <$11M 

Con'puuI, 'I~. 6-. '20] .NI 16n 336. 161 cuIo:< ... """dodo 
..... die ....... CO<k< ~ ~""Io.ar,,'<I) d,ffcfaI1 lUI""", 
rho1.- rooos,.....,dy >«to _ on .... \Ie .. mu .. ' ...... """ III< 
p«~"nl. r ........... ~ $1'1«'" 

In .... co'" of ,1>0 !1~6-l..1OJ 0:00< .... ,..~ 
OfICtb'Um liar" r<>om 'k ... 16 4(H .n<! g",",~ """'n ..... 'ly 
'" , .... nl,"'" .,.hI«. c ~ pti>.nfl IhouJh d .. ~ .. 20 ... ,,""'" 
o.y ,., ...... """""y The 8""'lk ... ",,"& ,rnme<j .... 1y r""" 
d~ .• .. f .... .,d", • ., .. , ",,' rtw; f~' of III< ""' ... lfee"'" 
di ... .,u ,""h' ........... ,. <OtI~. i t . 0(1) nu. f<>nll "f 
II>< ~~00:1 'po<lfa IS C<OI ... WII "j,k .. 10 .... ....,., 
In "'" 'Ie ';mul_""''' Ih< <m><-fIoor "Y"'p'OI;" of f 'EII.. _ 
.,.P; - " .. " ,'/2), ,·,.,rupOtlde,,, JO .M "",udo~d ... "k 
,fie """." orf..,,,," ..... gII' .... '" uri}'. 

Til< boll" .... ,jo""",,,,.,.d by the ,671,3lG,16j .",10" 
~;IT ... nL I.oo~'n. , fi.,. . ., lb. p ....... u-w<!< .. ,..J 'roc"" "'. 
find thl' <""fi~_",n " iln ,foe: I~"" < ~«:Ii," di>l."", ;, 
"·I ... II~ .. ~·", d. d". " 1(;. w •• 1.., lind in ,lie '~""m 
",'" (Ilk .. <"<kw<><d. <""~"fIO'\<I<nt JO J _ 2~ and d _ 2'1 
,",on 'hou~hL lilt ~i" ,"". dis",,.. .""fo~" ... i<>n. ,,'" 
uIl ... ·"'cd. ,he" fl'<'q""n<",. "W' <.>nk" of m.S"" ud< , . .. 11" 
",," '" 01 1..,. ~~O<l"""oru ",,"rl~u r",ion' f"",nO II d Z: 
27 .3J ~· ",.(¥O""" of ,II< i'P "'U .. t> ' '''' . .... n .hwgh. 'h' 
" '" ,, <ly ''''' ' l l h"'m 'n~ d, j,"",. " 'i ll cO"UI"ly donll "'" 'k< 
' ''ih' SNk •• ) mp.o,,~ of F!;k . , ... nlw."," SN k '5yml~""'" 
~",,1<1 ,0<.',') ... ,,,,,,,,,11«1 oy 'Un " .u~"' PO" of ,h. p""udo· 
, <>rl<woru >1'"<'" ..",,', ,I,. i"~ nl< ~.d .. '''''' " ;,ldcod 
',-","itt., ,,'or" ~' C ,.,u'" , ........ ,n , ... ",000 p'''' f""" 
,"" '''I' .. " of r'i (2). s« .!Jc [2SI, " ... '" ,h. <, r'y ,.:t 
,""",,,d iot ••• y"'pr"' ...... ~~ vj 27·:I3"/ ~ ). ,.on¥"",, 
.... ,""''" ,u"', ",,,k ,h, Si'<k "";r,\,,,, 

f'" '''' ...... '.~. ,,< • ., io. "''''n ,I>< ....... , cti"""", conil ..... 
rail"" i. 'h ' "'" pf . """''''Ofd "'p" ... .. d b)" ¥'p from ,I>< 
"'" of ,he 'f'" ;1''\",,. It . 100 it .... ,. ,h. frOll""'''''' '1"<'" of 
,I,. i6'18, 32!. I~I .I'd t&1~, .3"1. !2] cnd< •• ~" ,n ,0. ,o ,n! 
row M ,II< F,., (~), H",,'evet .he PI" In ,h. I ... , ...... 'r< 
m""h ...... n.' 'h'n In ,10< [tin:lJl; lG] r _ Th. be""',.,. 
of ... In3, WI_ Ie) . ud< ca .. ah" be . ",ib-.lI'. '0 the .. me 
'n". ~"o.. '".pr''''' or.".. ~'1I1 >1"0111 ~ .. "'. ,,', ... ....to, 
11 .... """ eo .. , ... ,,'''''Ie I''''''''Y of,.,... dUll"" ..,.x..-OfUJ 
i>b><n<'ll """ ",nifocanl f,,'1""';'" i'ool. <hal ,ho orieinai 
P''')"'''''''' ccomc"Y c.xIt ..... h'"" y eun.o« ,nl <he, . .. ,,"h 
1lqJ .. 17. ,bu, ,he .ror.".,",1OfI«! ... ly,,, "" ..... P<>'>"bl. 
""'1 (,,' , ....... ""'" • ......,.. or.1re <1),1< 

f" .. Uy. lire 1'l".)(I.(I ,.~ «><I< .......... Ie ..... n's or ,he: .... ." 
.ror,_"""'" ..,....,iM. 0.. "'" hoIIO. aNlfil_iM "'il~ the 
.... · .... rrec,,,. ~,~ •. J~ •• '" 1&6. 0>. ~·ord. 

, .... 1ft .... 115o:r64.20j .... c. Ho<-""" rio" """fill"'UM i$ 
.... aNI ~ .. 50".,- II) • I'I01oonb1c PI' fmon ........ ' .... 
"~h J ... ZI 7~ n .. ""ucs" d," FFk .., SSR dr«-.y for 
,h .. carl< ""'>" "1<> """" ,., ",,'" , ... " dlll.m" "lI" .... . 

T~" .. <lrI; ,.-. ... ",.,. "'" undo, ,he ' UlpotCS ", ,he "' ....... , 
~ ... k., Sec",,,> Adm"''''fM"", of ,he u.s 1).""""",,, or 
r::n....r or Lot. ..... "" .. 1' .. _1 l.ab<nl<>ry u ...... C"...,oc, 
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