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1. Introduction

M*" !=V>" (C$" C6%+(C$D4D"Q&D" &1S&*/$1" 4*" (C$":B" (C&(" &" *$Q"<M#B" S4'0D"Q&D" &("

(C$" /.&DD4/" 5$')" (C$+'6" +," 14D$&D$" ]L&..+" $(" &.X7" !=V>\"<.()&*"8XPX7" *$QD%&%$'" &'(4H
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Figure 1 – Bell-shaped curves of the mortality of Americans and Europeans during the global Flu epidemic 
of 1918. As predicted by the germ theory of disease, the Flu-epidemic increased mortality exponentially over 
4 weeks about 6-fold. It then declined exponentially to normal mortality over 4-6 weeks. The picture is from 
http://health.mo.gov/training/epi/Pandemic.html. Accessed February 4th, 2011.
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Figure 2 – Statistics of the American AIDS epidemic from the U.S. Centers of Disease Control. “This slide 
presents trends from 1985 through 2008 in the estimated numbers of AIDS diagnoses and deaths of adults 
and adolescents (aged 13 years and older) with AIDS, in the 50 states, the District of Columbia, and the U.S. 
dependent areas. The peak in AIDS diagnoses during 1993 can be associated with the expansion of the AIDS 
surveillance case de!nition implemented in January 1993.” (Centers for Disease Control, 2011). Note: A new 
viral epidemic would have risen and declined exponentially within weeks or months after its discovery in 
1984, as shown above for the 1918 Flu epidemic in Fig. 1. Instead the American AIDS epidemic increased 
slowly, not exponentially over 7 years, then declined slowly over 4 years and since then has remained steady 
for over 12 years now – much like a chemical lifestyle epidemic (Duesberg et al., 2003).

Figure 
2. 
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d)+1$.4*5f"(C$"B+0(C"<,'4/&*"$%41$)4/7"(C&("&*(4HYME"1'05D"/+0.1"C&S$"%'$S$*($1"&("

.$&D("JJA7AAA"+,"(C+D$"!XV")4..4+*"$D(4)&($1"1$&(CDX

B4*/$" *+" 5$*$'&."YMEH<M#BH$%41$)4/D" C&1" 9$$*" +9D$'S$1" 4*" &*6" +(C$'" /+*(4*$*(7"
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H
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2. Population of South Africa grows steadily, despite claims of huge losses from a 
new epidemic of HIV
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0*(4." @AA?" &'$" (Q+" $)%(6" 9+O$D" ][+'.1" Y$&.(C" K'5&*4U&(4+*7" :^<M#B7" :^M2RT7"
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Figure 3 – Absence of numbers from “Reported HIV cases” and “Reported AIDS cases” in the WHO statistics of 
South Africa (World Health Organization, UNAIDS, UNICEF, 2008b).
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Table 1 – Population statistics of South Africa from 1980 until 2008.

!"#$ %&'()#*+&,-
./012-]&`

3456-
7-]9`

34518"#*9-
./012-]/`

!=VA @=7JAA

!=V! JA7@AA

!=V@ J!7!AA

!=VJ J@7!AA

!=V> JJ7@AA

!=VI J>7JAA

!=VG JI7!AA

!=V? JI7=AA

!=VV JG7VAA

!=V= J?7GAA

!==A JV7IAA "AX?

!==! J=7JAA "!X?

!==@ >A7!AA "@X@

!==J >A7=AA ">XA

!==> >!7GAA "?XG

!==I >@7@AA !AX>

!==G >@7VAA !>X>

!==? >J7JAA !?XA h

!==V >J7=AA @@XV h

!=== >>7IAA @@X> !AXA

@AAA >I7!AA @>XI !AXI

@AA! >I7GAA @>XV h

@AA@ >G7!AA @GXI h

@AAJ >G7GAA @?X= h

@AA> >?7AAA @=XI !JXA

@AAI >?7IAA JAX@ !>XI

@AAG >?7=AA @=X!

@AA? >V7>AA @VXA

@AAV >V7VAA

(a) Statistics South Africa and US Census Bureau (Statistics South Africa, 2007; Statistics South Africa, 2000; 
US Census Bureau, International Data Base, 2008).
(b) National Department of Health South Africa (National Department of Health South Africa, 2007).
(c) Statistics South Africa (Statistics South Africa, 2007; Statistics South Africa, 2008) Statistics South Africa. Mor-
tality and causes of death in South Africa, 2006:  Findings from death noti!cation. Statistics South Africa, 2008.
*Not reported because HIV-deaths were below 10th rank.
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Figure 4 – (A) The population growth curve of South Africa from 1980 until 2007 based on Statistics South Afri-
ca and the US Census Bureau (Statistics South Africa, 2000, 2007; US Census Bureau, International Data Base, 
2008). A hypothetical branch of the growth curve shows the expected population growth curve if a new AIDS 
epidemic had claimed 300,000 lives per year from 2000 to 2005. (B) The percentage of HIV-antibody-positive 
South Africans is based on data from antenatal clinics of the South African Department of Health (Depart-
ment of Health South Africa, 2007).
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Figure 5 – (A) The population growth curve of Uganda from 1980 until 2008 based on statistics from the 
US Census Bureau (US Census Bureau, International Data Base, 2008). (B) The percentage of HIV-antibody-
positive Ugandans is based on data from the Ugandan Minister of Health (Goodgame, 1990) and the World 
Health Organization (World Health Organization, UNAIDS, UNICEF, 2008a).
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Table 2 – Population statistics of Uganda from 1980 to 2008.
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!=VJ !J7IAA

!=V> !J7=AA

!=VI !>7>AA

!=VG !>7=AA

!=V? !I7GAA

!=VV !G7@AA

!=V= !G7VAA

!==A !?7IAA

!==! !V7!AA

!==@ !V7?AA

!==J !=7>AA

!==> @A7!AA

!==I @A7?AA

!==G @!7@AA

!==? @!7=AA

!==V @@7IAA
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@AAA @>7AAA

@AA! @>7?AA

@AA@ @I7IAA

@AAJ @G7JAA

@AA> @?7@AA

@AAI @V7@AA

@AAG @=7@AA

@AA? JA7JAA

@AAV J!7>AA

(a) US Census Bureau (US Census Bureau, International Data Base, 2008). 
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&*1"(C$*"4*")&*6"+(C$'"/+0*('4$D"+,"(C$"Q+'.1"]B$$"M*('+10/(4+*`X"

M*" &.." /+0*('4$D"QC$'$" ($D(4*5"Q&D" 4*('+10/$1" (C$" %'$S&.$*/$" +,"YMEH&*(49+14$D"

Q&D"D++*",+0*1"(+"9$"D($&16"&D" 4("Q+0.1"9$"$O%$/($1"4,"YME"Q$'$"&" .+*5H$D(&9.4DC$1"

$*1$)4/" '$('+S4'0D" ]#0$D9$'57" !==G\" #0$D9$'57" !==@\" #0$D9$'5" $(" &.X7" @AAJ`X" M*" (C$"

:B7" ,+'" $O&)%.$7" !")4..4+*" C&S$" 9$$*"YMEH&*(49+16H%+D4(4S$" D4*/$" !=VI" ]20''&*" $("

&.X7"!=VI\" M*D(4(0($"+,"-$14/4*$7"^&(4+*&."</&1$)6"+,"B/4$*/$D7"!=VG\"#0$D9$'5"$("&.X7"

@AAJ\"2$*($'D" ,+'"#4D$&D$"2+*('+."&*1"N'$S$*(4+*7"@AA?7"@AAV`X" M*"M(&.67"&9+0("!>A7AAA"

m"!VA7AAA"C&S$"9$$*"YMEH&*(49+16H%+D4(4S$"D4*/$"(C$"9$54**4*5"+,"($D(4*5"4*"(C$"!=VAD"

]-4*4D($'+"1$..&"B&.0($7"M(&.67"@A!!\"MD(4(0(+"B0%$'4+'$"14"B&*4(o7"M(&.67"@AA?`X

b$/$*("$S41$*/$"$D(4)&(4*5" (C&("YME"C&D"9$$*" 4*"C0)&*D"D4*/$"&(" .$&D(" (C$"$&'.6"

!=AAD"/+''+9+'&($D" (C$"C6%+(C$D4D" (C&("YME" 4D"&" .+*5H$D(&9.4DC$1"$*1$)4/" '$('+S4'0D"

][++1)&*"&*1"[4..4&)D+*7"@AA=`X

:*$O%$/($1.6" 4*14'$/(" D0%%+'(" (+" (C$" S4$Q" (C&(" YME" 4D" &" %&DD$*5$'" &%%$&'D" (+"

/+)$" ,'+)" (C$" 2#2" &*1" [YK7" QC4/C" %+D(0.&($" (C&(" YME" /&0D$D" @?" %'$S4+0D.6"

;*+Q*"14D$&D$D7" 4,"&*(49+16"&5&4*D("YME"4D"&.D+"%'$D$*(" ]2$*($'D" ,+'"#4D$&D$"2+*('+."

&*1"N'$S$*(4+*7"!==@\"FC$"#0'9&*"#$/.&'&(4+*7"@AAA`X"B4*/$"&.."+,"(C$D$"14D$&D$D"Q$'$"

;*+Q*"%'4+'" (+" (C$"%'$D0)$1"'$/$*("+'454*"+,"YME"]#0$D9$'57"!=VV`"&*1"/+*(4*0$"(+"

+//0'"4*"(C$"&9D$*/$"+,"YME"]3.&((*$'"$("&.X7"!=VV\"#0$D9$'57"!==J7"!==G`7"&".+54/&."/+*H

/.0D4+*")&6"9$"(C&("YME"4D"*+("*$/$DD&'6",+'"&*6"+*$"+,"(C$D$"14D$&D$DX"

FC$"2#2"&*1"[YK"&.D+"'$%+'("+S$'"JA")4..4+*"+,"YME"&*(49+16H%+D4(4S$"%$+%.$"

4*" (C$":B7"R0'+%$7"<D4&7"&*1"%&'(4/0.&'.6" 4*"<,'4/&7"QC+"&'$"<M#BH,'$$" ]FC$"#0'9&*"

#$/.&'&(4+*7"@AAA\"2$*($'D",+'"#4D$&D$"2+*('+."&*1"N'$S$*(4+*7"@AA?7"@AAV`X"FC0D"YME"

H

4U4*5"&*(49+14$D"Q4(C4*"Q$$;D"&,($'" 4*,$/(4+*" ]2.&';"$("&.X7"!==!\"#&&'"$("&.X7"!==!`7" 4("

DC+0.1"/&0D$"<M#B"%'4+'" (+" 4))0*4(67"QC$*" 4(" 4D"94+/C$)4/&..6"&/(4S$7" Z0D(" .4;$"/+*H

S$*(4+*&."%&(C+5$*4/"S4'0D$D" ]T$**$'"!=?>c"-4)D"p"[C4($"!=V>`X"B4*/$" (C&(" 4D"*$S$'"

+9D$'S$17"YME" 4D" %+D(0.&($1" (+" 1$%$*1" +*" $O/$$14*5.6" .+*5" .&($*/4$D" +," IH!A" 6$&'D"

#$/.&'&(4+*7" @AAA\"Y$*'6" $(" &.X7" @AAG`X"<//+'14*5" (+" (C4D" S4$Q"YME"1$%$*1D" +*" D(4.."

0*;*+Q*7" (4)$H1$%$*1$*("$S$*(D" (+"/&0D$"<M#B"]#0$D9$'5"$("&.X7"@AAJ\"Y$*'6"$("&.X7"

84;$Q4D$" (C$"2#2" '$%+'(D" &" D($&16" !" (+" !XI")4..4+*" +,"YMEH%+D4(4S$"<)$'4/&*D"

D4*/$"!=VI"]D$$"%&5$D"!VG"&*1"!=!"&9+S$7"&*1"#0$D9$'5"$("&.X"@AAJ`X" "B4*/$" 4))45'&H

(4+*"+,"YMEH%+D4(4S$D" 4D"9&**$17" (C4D" 4*14/&($D" (C&(" (C$")+'(&.4(6"+,"&S$'&5$"<)$'4H

/&*"YMEH%+D4(4S$D" 4D" /.+D$" (+"*+')&.X"T0'(C$')+'$7"&" D(016"+," (C$":B"<')6"'$%+'(H

$1" '$/$*(.6" (C&("&9+0("Il"YMEH%+D4(4S$" D+.14$'D" ]b$*U0..+"$(" &.X7" @AA!`"d(C'+05C"&*"

$O%$'4)$*("+,"*&(0'$f"1$S$.+%$1"*+"<M#B",+'"0%"(+"@A"YMEH&*(49+16H%+D4(4S$"6$&'D"

(C$"<')6kD" D(016X"30(" D4*/$" (C$"<')6kD" D(016"141"*+(" 4*S$D(45&($" (C$"0D$"+," '$/'$H
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&(4+*&." 1'05D7" &.(C+05C" (C$")&Z+'4(6" +,"<)$'4/&*"<M#B"%&(4$*(D" C&S$"0D$1" '$/'$&H

(4+*&."&*1"&*(4HS4'&."1'05D"]#0$D9$'5"$("&.X7"@AAJ7"D$$"&.D+"M*('+10/(4+*`7"4("4D"%+DD49.$"

(C&(" (C$"<M#BH,'$$"YMEH%+D4(4S$D"Q$'$" (C+D$"QC+"C&1"0D$1"*$4(C$'" '$/'$&(4+*&."*+'"

H

(4+*X"FC0D"(C$"2#27"(C$"[YK"&*1"(C$":B"<')6"%'+S41$"$S41$*/$"(C&("D0%%+'(D"+0'"

1$)+5'&%C4/"$S41$*/$"(C&("YME"4D"&"%&DD$*5$'"S4'0DX

6. Can anti-HIV drugs be bene!cial, particularly if HIV is not pathogenic per se?

FC$" $S41$*/$" (C&("YME")&6"9$"*+("%&(C+5$*4/" /&D(D" &"*$Q" .45C(" +*" (C$"W0$D(4+*"

H

YME"1'05D7"%&'(4/0.&'.6"(C+D$"'$/+))$*1$1",+'"B+0(C"<,'4/&"]2C45Q$1$'$"$("&.X7"@AAV`X"

!`"<*(4S4'&."1'05D"&'$"4*$S4(&9.6"(+O4/X"KQ4*5"(+"(C$4'".+Q"5$*$(4/"/+)%.$O4(6"&.."S4'0DH

$D"&'$"+9.45&(+'6"%&'&D4($D" (C&("1$%$*1"+*" (C$"C+D(" /$.." ,+'" (C$" D6*(C$D4D"+,"S4'&."#^<7"

b^<"&*1"%'+($4*D"]2'4/;"&*1"[&(D+*7"!=IG`X"E4'&."#^<7"b^<"&*1"%'+($4*"D6*(C$D4D"/&*"

(C0D"+*.6"9$"4*C494($1"S4&"(C&("+,"(C$"/$..X" M(" 4D",+'"(C4D"'$&D+*"(C&("&.."&*(4S4'&."1'05D"&'$"

4*$S4(&9.6"/6(+(+O4/"]D$$"&.D+"#0$D9$'5"$("&.X7"@AAJ`X" M(" 4D"%'$D0)&9.6"&.D+",+'"(C4D"'$&D+*"

(C&("$S$*"*&(0'$"C&D"*$S$'"$S+.S$1"&*6"&*(4S4'&."1'05"m"$O/$%("&*(4S4'&."4))0*4(6X"

-+'$+S$'7" (C$'$"&'$"*+" '$%.4/&(4*5"YME"#^<H7"b^<H"&*1"%'+($4*" (&'5$(D" 4*"%$+H

%.$"Q4(C"&*(49+14$D"&5&4*D("YME7"9$/&0D$"&*(4S4'&."&*(49+14$D" 4*C494("S4'0D"'$%.4/&(4+*"

]2.&';"$("&.7"!==!\"#&&'"$("&.7"!==!\"#0$D9$'57"!=VV7"!=V=7"!==@7"!==>\"#0$D9$'5"$("&.X7"

@AAJ`X"FC$"/C'+*4/" .&($*/6"+," (C$"S4'0D" 4*"&.."&*(49+16H%+D4(4S$"%$+%.$" 4D"&.D+"(C$"'$&H

D+*"QC6"S4'(0&..6" *+" S4'0D" 4D" 1$($/(&9.$" 4*"<M#B"%&(4$*(D" &*1"QC6"S4'&."#^<"&*1"

'$&/(4+*"4*"S4('+"]#0$D9$'5"$("&.X7"@AAJ\"b+1'450$U"$("&.X7"@AAG`X"^$S$'(C$.$DD"(C4D"%'+H

H

D41$" (C$"9+167" 4*"S4('+X"FC4D" 4D"%+4*($1"+0("C$'$7"9$/&0D$" (C$"%+.6)$'&D$"/C&4*"'$&/H

(4+*" 4D"1$D45*$1"(+"1$($/(" Z0D("+*$"+'"&" ,$Q"YME"#^<"+'"b^<",'&5)$*(D"+,"&9+0("!"

;4.+9&D$"4*"YMEH%+D4(4S$"%$+%.$"96"5$*$'&(4*5"94..4+*D"+,"/+%4$D"+,"(C$D$"S4'&."5$*+)H

4/",'&5)$*(D"4*"S4('+X"FC0D"(C4D"($D("1$($/(D"('&/$",'&5)$*(D"+,"YME"#^<"+'"b^<7",&'"

9$.+Q" (C$" (C'$DC+.1D"+,"14'$/("%&(C+5$*4/4(67" &*1" /&**+("14D(4*504DC"9$(Q$$*" 4*(&/("

&*1"1$,$/(4S$"S4'0D$DX" M*"(C$",+..+Q4*5"Q$"14D/0DD"(C$"$O%$/($1"(+O4/4(4$D"+,"&*(4HYME"

1'05D"/0''$*(.6"0D$1"+'"'$/+))$*1$1",+'"<,'4/&*"<M#BX

@`"<*(4HYMEH<M#B"1'05D"'$/+))$*1$1",+'"<,'4/&*"<M#BX"3&D$1"+*"d)+1$.4*5f"+,"

(C$"%0(&(4S$" B+0(C"<,'4/&*"YMEH<M#B" $%41$)4/"1$D/'49$1" &9+S$" ]B$/(4+*" @`" &*1"+*"

H

(+'"^$S4'&%4*$" C&S$" 9$$*" '$/$*(.6" '$/+))$*1$1" &D" &*(4HYMEH<M#B" ('$&()$*(D" &*1"

d%'+%C6.&O4Df"96"2C45Q$1$'$"$("&.X"]@AAV`X"

H

(C$'&%6"]Y+'Q4(U"$("&.X7"!=G>`"&*1"4D"0D$1"D4*/$"!=V?"(+"('$&("<M#B"96"4*C494(4*5"YME"

#^<"D6*(C$D4D"]P+.&(&7"!=V?`X"<D"#^<"/C&4*H($')4*&(+'"4("4D"4*$S4(&9.6"/6(+H(+O4/"&*1"

4))0*+H(+O4/7")0/C".4;$")+D("+(C$'"/&*/$'"/C$)+(C$'&%4$D"]Y+'Q4(U"$("&.X7"!=G>`X

^$S4'&%4*$" Q&D" '$/$*(.6" 1$S$.+%$1" (+" 4*C494(" YME" #^<" D6*(C$D4D7" &*1" 4D" '$/H

+))$*1$1" &D" d%'+%C6.&O4Df" &5&4*D(" d)+(C$'H(+H/C4.1" ('&*D)4DD4+*f" +,"YME" ]2C45H

Q$1$'$"$("&.X7"@AAV`X"M*"(C$",+..+Q4*5"Q$".4D(";*+Q*"(+O4/4(4$D"+,"(C$D$"1'05DX



85Is AIDS a lethal viral epidemic?

(C$"9$54**4*5D"+,"&*(4HYMEH<M#B"(C$'&%6"&*1"d%'+%C6.&O4Df"4*"!=V?"(C&(7"d)+'$"(C&*"

4D" (+"D0%%'$DD" (C$"9+*$")&''+Q".$&S4*5"%&(4$*(D"C45C.6"S0.*$'&9.$" (+"9&/($'4&." 4*,$/H

(+"/0'$"<M#B7"DC+Q$1".4,$H(C'$&($*4*5"&*$)4&"4*"@>l"&*1"*$0('+%$*4&"4*"!Gl"Q4(C4*"

D$S$'&."Q$$;D" &,($'" ('$&()$*(" ]b4/C)&*" $(" &.X7" !=V?`X" M*" &114(4+*7" dD$'4+0D" &1S$'D$"

'$&/(4+*D7"%&'(4/0.&'.6"9+*$")&''+Q"D0%%'$DD4+*7"Q$'$"+9D$'S$1X"^&0D$&7")6&.54&7"

4*D+)*4&7" &*1" D$S$'$" C$&1&/C$D" Q$'$" '$%+'($1" )+'$" ,'$W0$*(.6" 96" '$/4%4$*(D" +,"

H

14$1"]T4D/C."$("&.X7"!=V=`X

H

/+'1$" D(0167" (C$" .&'5$D(7" %.&/$9+H/+*('+..$1" D(016" +," 4(D" ;4*1" ]<9+0.;$'" &*1" BQ&'(7"

!==J\" B$.45)&**" $(" &.X7" !==>`X" FC4D" D(016" 4*S$D(45&($1" (C$" +*D$(" +,"<M#B" &*1"1$&(C"

+,"!?>="YMEH%+D4(4S$7")+D(.6")&.$"C+)+D$O0&."D09Z$/(D7"QC4/C"C&1"9$$*"14S41$1"4*(+"

H

S$*("<M#B"&*1"4*/'$&D$D"(C$")+'(&.4(6"96"@IlX"M*"S4$Q"+,"(C4D"4("Q&D"/+*/.01$17"dFC$"

,'$$"YMEH4*,$/($1"&10.(DXf"]B$.45)&**"$("&.X7"!==>`X

-+'$" '$/$*(" D(014$D" &.D+"1$)+*D('&($" (C&("0%" (+"C&.,"+," &.."YMEm%+D4(4S$"<)$'4H

)+D(" /+))+*"5'&1$">" $S$*(D" qdD$'4+0D"+'" .4,$H(C'$&($*4*5"$S$*(D" (C&(" &'$"*+("<M#B"

$S$*(D"Q$'$"&DD+/4&($1"Q4(C"(C$"5'$&($D("'4D;"+,"1$&(C"]C&U&'1"'&(4+"r"VXG>\"=Il"2Mc"IX!"

H

.&'"'4D;D"+,"1$&(C7"IXGV"&*1"GX=I7"'$D%$/(4S$.6Xf"]b$4D.$'"$("&.X7"@AAJ`X"84;$Q4D$7"&"D(016"

+,"&*(4'$('+S4'&."('$&()$*(D",+0*1"(C&("d&*"4)%+'(&*("D$/+*1&'6"$*1"%+4*("Q&D")&Z+'"

/&'14+S&D/0.&'7" '$*&.7"+'"C$%&(4/"14D$&D$Xf" ]R.HB&1'"$("&.X7"@AAG`X"<"#&*4DC"5'+0%"&.D+"

/+*/.01$1" '$/$*(.6" &,($'" D(0164*5" (C$" /&0D$D"+,"1$&(C"&)+*5"<M#B"%&(4$*(D" ('$&($1"

Q4(C" &*(4HS4'&." 1'05D7" d<.)+D(" C&.," +," 1$&(CD" 4*" %$'D+*D" 14&5*+D$1"Q4(C"YME" 4*" &"

C$&.(C" /&'$" D$((4*5"Q4(C" ,'$$" &//$DD" (+"C45C.6" &/(4S$" &*(4'$('+S4'&." (C$'&%6" D($))$1"

,'+)",&/(+'D"0*'$.&($1"(+"YME"14D$&D$Xf"]8+CD$"$("&.X"7"@A!!`X

H

(4S$"&10.(D"('$&($1"$''+*$+0D.6"Q4(C"&*(4HYME"1'05D"]L0(C'4$"iX7"*$QD%&%$'"&'(4/.$"+*"

dT&.D$"14&5*+D4D"+,"YME"14D/+S$'$1"&,($'"V"6$&'Df"4*"(C$"B&*"T'&*/4D/+"2C'+*4/.$7"B&*"

T'&*/4D/+"%%X"3!7"3?7"<050D("@?7"@AA>`X"<//+'14*5" (+" (C$"'$D%+*D49.$"%C6D4/4&*7"d(C$"

%&(4$*("$OC494($1"D6)%(+)D"(C&("/+0.1"9$"/+*D4D($*("Q4(C"&*"YME"14&5*+D4DfX"

$O&)%.$7"<M#B" '$D$&'/C$'D" &(" (C$" M*($'*&(4+*&."<M#B" /+*,$'$*/$" 4*" E4$**&" 4*" @A!A"
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'$%+'(" &" D(&9.$"2#>f" 4*" &5'$$)$*("Q4(C" (C$"2+*/+'1$" D(016X" 84;$Q4D$7" (C$" B(&($" +,"

H

(4/0.&'.6"&D" (+O4*" ,+'" $)9'6+*4/"1$S$.+%)$*(" ]2&.4,+'*4&"B(&($7" @A!!`7"QC4/C" DC+0.1"

9$"+," D%$/4&." /+*/$'*" (+"$)9'6+.+54D(DX"<*1"&" '$/$*(" M(&.4&*" D(016" '$%+'($1" (C&(" (C$"

C45C"(+O4/4(6"+,"$&'.6"&*(4HYME"('$&()$*("Q&D"'$D%+*D49.$" ,+'" (C$"1$&(C"+,"@AAA"<M#B"

%&(4$*(D"4*"!==?"]b0554$'+"$("&.X7"@AA=`X

b$5&'14*5"^$S4'&%4*$7" '$/+))$*1$1"&D"%+DD49.$"%'+%C6.&O4D"+,")+(C$'H(+H/C4.1"

('&*D)4DD4+*"+,"YME"]2C45Q$1$'$"$("&.X7"@AAV`7"(C$"^&(4+*&."M*D(4(0($D"+,"Y$&.(C"]^MY`"

F'$&()$*("L041$.4*$D"&1S4D$" (C&(" (C$"1'05")&6"4*10/$" jj.4S$'" ,&4.0'$"&*1"D$S$'$"D;4*"

'$&/(4+*Df"4*"&114(4+*"(+"jj'0DC7"C$&1&/C$D7"14&''C$&7",$S$'7"&91+)4*&."%&4*"&*1")6&.H

/+*14(4+*D7" 4*/.014*5"/&'14+S&D/0.&'"14D$&D$D7" .4S$'H'$.&($1"$S$*(D7"'$*&."14D$&D$7"&*1"

/$'(&4*"*+*H<M#B")&.45*&*/4$D"4D"5'$&($'"(C&*"(C$"'4D;",+'"<M#B"4*"%$'D+*D"Q4(C"2#>"

FH/$.."/+0*(D"s@AA"/$..Dg))JfX

,&/4&."&*1"9+14.6"&%%$&'&*/$D"+,"*4*$"YMEH%+D4(4S$"<)$'4/&*D" ('$&($1"Q4(C"&*(4HYME"

H

<"D('4;4*5"*0)9$'"+,"YME"%&(4$*(D"&'$" .4S4*5" .+*5$'"90("5$((4*5"+.1$'" ,&D($'tDC+QH

4*5"$&'.6"D45*D"+,"1$)$*(4&"&*1"9+*$"Q$&;*$DD"0D0&..6"D$$*" 4*" (C$"$.1$'.6f" 4*"^$Q"

_+';"-&5&U4*$7"^$Q"_+';7"^+S$)9$'"!7"@AA=`X"36"/+*('&D(7"D0/C"&%%$&'&*/$D"&'$"*+("

+9D$'S$1"4*"(C$"$D(4)&($1"J>")4..4+*")+D(.6"0*('$&($17"&D6)%(+)&(4/"YME"&*(49+16H

%+D4(4S$D" ]FC$" #0'9&*" #$/.&'&(4+*7" @AAA`X"<" '$/$*(" 3'4(4DCH<)$'4/&*" /+..&9+'&(4S$"

%'$)&(0'$.67" .$&14*5" (+"%'+5'$DD4S$")0.(4H+'5&*"14D$&D$7f" 4*"%&'(" 9$/&0D$" d%&(4$*(D"

('$&($1"Q4(C" /+))+*.6" 0D$1" *0/.$+D41$" &*&.+5" &*(4H'$('+S4'&." 1'05D" %'+5'$DD4S$.6"
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Note added in proof
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