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!"#$  %&'()  *+,-.  Ð  !"#  $%&'  ()*"+'  (1  ,"-..  4:8,  16).  /"  0&"  &-1"$ 

()*"+'?  2-&'  ()*3&  4$*5.1-,  ."  6"Ð748#"98,  0$9  $#"  ()*3&  "&$:; 

4$*5."1  ()*3&  9-&',  ."  "6;&'  <$  3.-0$,  0$9  ".  ()*3&  "&:-;  %8648#3 

()*;& 748# 748#-,  ."  .$ &-1,  1-1 ".3 ()*;& 6("7 3= ()*+3 3(3 748#3= 

()7$>  ?-  64$7$(-93  3=  %$9$>."#"  148#-.  @$.A3.B  ()*;&  98<03.,  - 

98<03.B  Ð  <$.A3..  /"  +"?9"<.-  3  748#-;  1"9*3.-:3;  ()*"+.B= 

"&."C$.3>, 1"#7- 98<03.B ()*;& 98<03., - <$.A3.B Ð <$.A3.. 2"<." 

()*3&' 984-+'5+, &4-+8, 6$('9$.3, .-1".$:, - D&" +%5 4-?.-; ()*"+'. {1} 

E0$+37.",  4-?(30.-;  .-64-+($.."%&'.  &.$.  :$('  ()*+3  %""&+$&%&+8$& 

87"+($&+"4$.3) 4-?(30.B= 6"&4$*."%&$>, % .$> %+;?-..B=. F5#13$ ()*;& 

+"?78=,  #(-?-  ()*;&  %+$&.  G-%&$.3$  ()*3&  ?$9()  1"4.;93,  -  +"?78=  3 

%"(.:$ Ð (3%&';93.  H"(1 ()*3& "+:8,  -  "+:-  ()*3& +"(1-,  "&7-+-;  $98 

%+"5  &$("  .-  %I$7$.3$.  /"  .3  +"(1,  .3  "+:-  .$  $7;&  %$*$  6"7"*.B=, 

6"%1"('18  D&"  .$  %""&+$&%&+8)&  6434"7.">  :$($%""*4-?."%&3.  ,  ="&; 

.$1"&"4B$  &$"433  "64-+7B+-)&  ()7"$7%&+"  +  64;9"9  3  6$4$."%."9 

%9B%(-=  D&"#"  %("+-,  "."  ;+(;$&%;  64";+($.3$9  ?(".-9$4$.."%&3  3(3 

?("1-0$%&+$.."%&3, 64"&3+"6"("<.B93 ()*+3.  

F)*"+'  .$"*;?-&$('."  64$76"(-#-$&  *(3?"%&',  -  *(3?"%&'  .$  +%$#7- 

;+(;$&%;  64$76"%B(1">  ()*+3.  J-(51"$  3  .$3?+$%&."$  9"<."  ()*3&' 

6(-&".30$%13  3(3  %&4$9;%'  1  .$98,  -  %(3C1"9  *(3?1"$  643*(3<$.3$ 

04$+-&" %&"(1."+$.3$9 3 8C3*"9 3(3 4-.$.3$9. E& ()*+3 7" .$.-+3%&3 

"73. C-#,  $%(3 ()*"+'  64"="73&, 3 "%&-5&%; &"('1" .$.-+3%&'.  H%;1"#" 

4"7-  -&&4-1:3".B  643+($1-)&  68*(318,  ."  -&&4-1:3"."9  9"<$& *B&'  3 

"&+4-&3&$('."$,  "&&-(13+-)A$$,  1"&"4"$  &-1<$  9"<$&  +B?B+-&' 

?.-03&$('.B>,  0-%&"  .$?7"4"+B>  3.&$4$%.  ,."#7-  ()73  %*(3<-)&%;, 

0&"*B 6"9$43&'%; %3(-93, 6"74-&'%; 3(3 6"48#-&'%;.  
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H"?9"<."%&'  %+"*"7."#"  6$4$7+3<$.3;  Ð  $7+-  6"%&3<39"$  087"  + 

K3?30$%1"9 934$, + 1"&"4"9 +?-39"7$>%&+3; 9$<78 &$(-93 "*I;%.;)&%; 

7$>%&+3$9  %3(  +?-39."#"  643&;<$.3;,  6".39-$9"#"  64$<7$  +%$#"  1-1 

#4-+3&-:3;,  1  1"&"4">  643%"+"186($.B  $A5  &43  +37-  +?-39"7$>%&+3;. 

L"0$98  9B  9"<$9  ="73&',  *$#-&',  ($&-&',  .-="7;%'  +  %K$4$  7$>%&+3; 

1"%930$%1"#"  &$(-,  9."#"14-&."  64$+BC-)A$#"  4-?9$4B  .-C$#"  &$(-, 

6"0$98  .-9  7-4"+-.-  D&-  %+"*"7-?  /$%9"&4;  .-  $5  4-?9$4,  M$9(; 

"1-?B+-$&%;  .$  &34-."9,  -  "6"4">,  1"49;A$>  9-&$4'),  %.-0-(- 

1"(B*$('),  -  ?-&$9  Ð  1"%9"74"9"9,  %  1"&"4"#"  .-03.-$&%;  +.$?$9.-; 

3%&"43; 0$("+$1-. N$9 9$.'C$ 3 ($#0$ <3+B$ %8A$%&+-, &$9 *"('C$ D&- 

%+"*"7-: .-%$1"9B$ *$? +%;1"#" &487- 6$4$7+3#-)&%; 6" 6"&"(18, %&$1(8, 

6"+$4=."%&3 +"7B, ($&-)&, 6"4=-)&, 6-4;& + +"?78=$. O&$6$.'  %+"*"7B, 

7-..">  0$("+$18,  %""&+$&%&+8$&  "6&39-('.">  %"4-?9$4."%&3 

0$("+$0$%1"#" %8A$%&+- 3 1"%930$%1"#" &$(-, 3? 1"&"4"#" ". 64"3%="73& 

3 + 1"&"4"9 %"+$4C-$&%; $#" <3?.'.  

P-1 <$ 1-1 .$*$%."$ &$(" .$ 864-?7.;$& 0$("+$0$%1"$ &$(", &-1 3 64"&". 

.$  864-?7.;$&  D($1&4".-.  L()%  3  93.8%  .$  8.30&"<-)&  748#  748#-,  - 

%"%8A$%&+8)&  +  -&"9$  +  #-49".30.B=  "&."C$.3;=,  .-?B+-$9B93 

D($1&4"..B93  1".K3#84-:3;93.  Q&-  73%14$&."%&'  ;+(;$&%;  64303."> 

%8A$%&+"+-.3; =3930$%13= D($9$.&"+, 3? 1"&"4B= %"%&";& 1-1 9-(B$ &-1 

3  *"('C3$  &$(-,  3  ".-  <$  64";+(;$&%;  +  6$43"730."%&3  3=  %+">%&+, 

1"9*3.-:3$>  1"&"4B=  "*I;%.;$&%;  9."#""*4-?3$  ;+($.3>  <3+">  3 

.$<3+"> 6434"7B.  

F)*"+'  Ð  643.:36  934"?7-.3;,  $73.%&+"  +%$#"  %8A$#"  643  +%59  $#" 

9."#""*4-?33. R.3+$4%-(3?9 ()*+3 64";+(;$&%; + 0$("+$1$, 1"&"4B> .$ 

&"('1"  %6"%"*$.  ()*3&',  ."  3  .$+"?9"<$.  *$?  ()*+3.  /"  0$9  &"#7- 

"*I;%.;$&%;  .$.-+3%&',  ?("*-,  .$()*"+'?  /$7"%&-&1"9  ()*+3  3(3 
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3?I;."9  ()*"+.B=  "&."C$.3>,  .-6439$4  6"79$.">  ()*+3  %&4-%&'), 

.$()*"+' .$ "*I;%.;$&%;. /$()*"+' Ð D&" .$0&" 64"&3+"6"("<."$ ()*+3, 

%"%&";.3$  3(3  7$>%&+3$,  $5  864-?7.;)A$$.  ,(3,  1-1  +  %(80-$ 

6-4-(($('.B=  64;9B=,  .$6$4$%$1-)A3$%;  <3?.$..B$  (3.33  7$(-)& 

%"6431"%."+$.3$ 3 ()*"+' .$+"?9"<.B9 %"*B&3$9.  

/" ()*"+', .$()*"+' 3(3 .$+"?9"<."%&' ()*+3 Ð D&" %("+-, -S+ .-0-($ 

*B(" O("+", 3 1-1 O("+" *B(" !"#"9, &-1 3 !"# *B( O("+"9, T"&"4"$ "& 

.-0-(-  *B("  %  !"#"9.  (,"-..  1:1-3)  R%(BC-&',  +.31.8&'  +  %9B%(  3 

4-?"*4-&'%;  +  %"7$4<-.33  D&"#"  O("+-  .$+"?9"<."  *$?  "*4-A$.3;  1 

3%&"1-9 %$#"7.;C.$#" 6"?.-.3; 3 6".39-.3;, 1 &"98 +4$9$.3, 1"#7- 7(; 

()7$> +6$4+B$ .-0-(3 "&14B+-&'%; *"<$%&+$..B$ 3%&3.B.  

P"  *B("  %&4-.."$  +4$9;:  234  *B(  %"&+"45.,  ."  $A5  .$  6"?.-..  Q&" 

%"%&";.3$ .$6"?.-.."%&3 64$+4-A-(" -+-.&)43%&"+ 3 68&$C$%&+$..31"+ 

+ 6$4+""&14B+-&$($>. G$?8('&-&"9 3= 4$-('.B= 3 +34&8-('.B= %&4-.%&+3> 

*B(3  1-4&B  3  "63%-.3;  &$=  9$%&,  #7$  39  7"+$("%'  *B&'.  E*9$. 

+6$0-&($.3;93  3  %"6"%&-+($.3$  1-4&  6"?+"(;(3  %"%&-+(;&'  -&(-%B, 

4-%C34;)A3$  8?.-..B>  934.  H  D&"9  "&14B&33  .$3?+$%&."#"  3 

.$6"?.-.."#" %&4-..B9 *B(" .$ &"('1" %-9" 643"*4$&$.3$ ."+B= ?.-.3> 

3 6"70-% .$"<37-.."$  3= ;+($.3$,  %&4-..B9 3 .$"<37-..B9 "1-?-(-%' 

%-9-  6434"7-  ?.-.3;.  O  $#"  8+$(30$.3$9  .$  643*-+(;("%'  6".39-.3$ 

+3739"#",  3  0$9  7-('C$  64"7+3#-(%;  %&4-..31  +  .-7$<7$  7"%&3<$.3; 

1".$0.">  :$(3  %&4-.%&+3;  Ð  643"*4$&$.3;  6"(."#"  3  +%$"*I$9()A$#" 

?.-.3;, &$9 *"('C$ %&-."+3("%' $#" %"9.$.3$ + 6"?.-+-$9"%&3 &"#", 0&" 

"%&-+-("%'  ?-  #4-.')  $#"  +37$.3;  3  6".39-.3;.  ,  &"('1"  1"#7- 

9"4$6(-+-&$(3  %"+$4C3(3  148#"%+$&."$  68&$C$%&+3$,  ".3  6".;(3,  0&" 

1".$0."> :$(') 3= %&4-.%&+3; ;+(;$&%; $#" .-0-(".   
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N&"*B ?.-&', .$"*="739" ?.-&' 6434"78 6"?.-)A$#": % 6".39-.3$9 D&"#" 

.-0-(-%'  K3("%"K3;,  #(-+.B9  ("?8.#"9  1"&"4">  %&-(-  K4-?-:  /.012  

+"34,5.  Ð L"?.-> %-9"#" %$*;. 

H  D&"9  %9B%($  6"?.-.3$  +.$C.$#"  64"3%="73("  0$4$?  6"?.-.3$ 

+.8&4$..$#", %8*I$1&3+."#", 1"&"4"$ 6$4$."%3("%' Ð 64"$:34"+-("%' .- 

+.$C.$$.  U.&4"6"9"4K.-;  93K"("#3?-:3;  +%$($.%1"#"  "148<$.3;,  3(3 

+37$.3$  1"%9"%-  6"  %+"$98  "*4-?8  3  6"7"*3)  +%($7%&+3$  $A5 

.$4-?7$(5.."%&3  %8*I$1&-  3  "*I$1&-  *B("  %+">%&+$.."  6$43"78 

0$("+$0$%1"#" 4-?+3&3;, 1"&"4B> %4-+.39 % 7$&%&+"9. VA5 .$ ?.-; 1"4.$> 

%8A$#"  3  64303.  64"3%="7;A$#",  +"%643;&3$ 7"6"(.;$&%;  K-.&-?3$>,  3 

D&- K-.&-?3; 4"<7-$& *"#"+, 6"4"<7-)A3= 934 3 +%5 $#" %"7$4<-.3$.  

23K  Ð  D&"  3%18%%&+$..B>  K8.7-9$.&  7"%&"+$4."#"  .$?.-.3;, 

4-:3".-('.">  "%."+">  1"&"4"#"  ;+(;$&%;  6%3=30$%1-;  .$"*="739"%&' 

3?*$<-&'  .$8+$4$.."%&3,  0&"  7"%&3#-$&%;  6"%4$7%&+"9  %"?7-.3; 

+3739"%&3  ?-+$4C5.."%&3  3  "*"%."+-.."%&3  &-9,  #7$  3=  + 

7$>%&+3&$('."%&3 .$&,  3  0&"  &-1<$ 7$(-$& 3?(3C.39 6"3%1 3%&3.B 643 

"&%8&%&+33 +"?9"<."%&3 $5 6"%&3<$.3;. /" 93K &-1<$ Ð D&" &+"40$%&+", 

K"49B 1"&"4"#"  7$&$493.34"+-.B  3  "*I;%.39B,  3  7(;  3=  6".39-.3;  3 

"*I;%.$.3;  .$"*="739"  &"('1"  "*(-7-&'  1()0"9,  &.$.  9$&"7"9 

3.&$464$&-:33 D&3= K"49. 

U.&30.-; 93K"("#3; &+"43(- 934 6" "*4-?8 3 6"7"*3) &+"4:-. G"<7$.3) 

934-  64$7C$%&+"+-(-  *$4$9$.."%&',  &-1  <$  1-1  3  8  ()7$>. 

L4"3%="<7$.3$  +%$#"  3?  =-"%-  3  68%&"&B 64$76"(-#-("  D9$4#$.&."%&', 

&.$.  +"?.31."+$.3$  3  6";+($.3$,  "7.-1"  .$  "*I;%.;("  93K"("#30$%13> 

K-1& .$6"4"0."#" ?-0-&3;. H #$.$-("#33 %8A$#" 3 %8A."%&$>, + +B;%.$.33 

&"#", 0&" 3? 0$#" 64"3%="73& 3 0&" $%&' 6$4+"3%&"0.31 3(3 6$4+"64303.-, 

5



1".:B .$ %="73(3%' % 1".:-93. HB="73(", 0&" 1"%9"% Ð 6"4;7"1 %"7$4<-( 

=-"% Ð *$%6"4;7"1, 3(3, + 3."9 %(80-$, 0&" 3? =-"%- 64"3?"C5( 1"%9"%. 

,7$; "  %-9"?-4"<7$.33 64$76"(-#-(-  .-0-(",  1-139 *B "."  .$ *B(",  3 

6"%($78)A$$ 4-?+54&B+-.3$ +4$9$.3, + "&(303$ "& 37$3 %-9"6"(-#-.3;, 

*$?+4$9$.."%&3, *$?.-0-('."%&3 3 *$%1".$0."%&3, "*"*A5.."> + 6".;&33 

+%$($..-;  Ð  +%$"*I$9()A$$  3  +%5%"7$4<-A$$  (3.,6786$ ,  .-?B+-$9"$ 

&-1<$  9."#""*4-?3$9  (3.,696$ ,  +%$"*4-?."%&')  (3.,5:6;<6$ , 

+%56"4"<7-)A39  (3.,6&5.6$ ,  "&:"9  (3.,6&=."1>6$  3(3  9-&$4') 

(3.,5,"?.6$  +%$#", +%5&+"4;A39 (3.,64;&5$ . {2} 

P"('1"  +%5"*I$9()A$$  %"7$4<3&  +  %$*$  1-1  1"%9"%,  &-1  3  =-"%,  1-1 

.-0-(", &-1 3 1".$:, 1-1 @'. Õ-, &-1 3 (3.,"A.  Ð 6"(."$ %"*4-.3$ *"#"+, 

%"6430-%&.B=  +  "7."9  1".&3.889$  *$%1".$0.">  7(3&$('."%&3  BCD. ,  3? 

1"&"4"> 8<$ 64"3%="7;& 1-1 %9$4&.B$, &-1 3 *$%%9$4&.B$.  

H D&"9 +%59 %"7$4<-("%' 3 6"4"<7-("%' +%5 ="4"C$$ 3 +%5 6("="$, 1-1 

()*"+', &-1 3 .$.-+3%&'. T"%9"% *B( *$?4-?(30$. 1 0$("+$18, 0&" .-C(" 

%+"5  +B4-<$.3$  +  -.&30.">  1"%9"("#33,  #7$  643%8&%&+"+-(3  %87'*-, 

.$"*="739"%&', 87-0-, ()*"+', ." + .$> .$ *B(" %&'() , 748<*B, 1"&"4-; 

+  =43%&3-.%1">  &4-73:33  3  $%&'  .-3+B%C$$  1-0$%&+"  3  %8A."%&', 

=43%&3-.%13> !"#.  

H%$($.%13>  *"#  Ð  @3.,6<->6$  +%5()*;A3>,  3  +  D&"9  $#"  .$7"%&-&"1. 

L"D&"98  7$K$1&  7"=43%&3-.%1">  &$"("#33  3%64-+(;$&%;  !"#"0$("+$1"9, 

.3%6"%B(-$9B9  !"#"9ÐE&:"9  7(;  %6-%$.3;  ()7$>.  !"#ÐOB.,  6"7"*." 

!"#8ÐE&:8,  Ð *"# ()*+3,  ."  ".  ()*3& "&.)7'  .$  +%5 3 .$  +%$=,  &$ <$, 

1"&"4B$ 39 .$ ()*39B, 7"(<.B 3%&4$*3&'%;, 6"#3*.8&', %#3.8&' + -7. H 

D&"9 $#" "&(303$ "& !"#-ÐE&:-, 3 6" +"?+4-A$.33 3? ?$9."#" %&4-.%&+3; 

".  ?-.39-$& 9$%&" 6"  64-+8)  %&"4".8  &4".-,  on  right  side,  .-  %&"4".$ 
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()*+3,  7"*4-  3  %64-+$7(3+"%&3,  84-+."+$C3+-;  %+"39  643%8&%&+3$9  3 

7$;.3$9  ?(",  64"3%="7;A$$  3?  =-"%-,  &.$.  .$+9$C-&$('%&+-  3(3 

64"3?+"(-, "&1-?- "& 86"4;7"03+-.3; 3 "& -1&3+."#" %"7$>%&+3; 7"*48.  

J"*4"  864-?7.;$&  ?(":  Es  gibt  nichts  Gutes,  au §er  man  tut  es.  B&'("  

3?.-0-('."  *B("  43&8-('.B9 7$>%&+3$9, 634"9 3 %"*4-.3$9 +$48)A3=, 

&-139  "*4-?"9  0$%&+"+-+C3=  !"#-  3  7$(3+C3=%;  $7">  %  *$7.B93. 

J8C$+.B>  6"4B+,  ?-6$0-&(5..B>  +  43&8-($,  4"7.3&  %&'()  %  +4.";&5$  

%"7$>%&+3$9,  %"+9$%&.B9  7$>%&+3$9;  D&-  %3.".3930."%&'  7"6"(.;$&%; 

D&39"("#30$%1"> 6$4$="7."%&') ";&5$  + %&5$.  

L43 3?80$.33 #$.$-("#33, &.$. 64"3%="<7$.3; 3 64$7C$%&+8)A$> 3%&"433 

,3%8%- W43%&- "&14B+-$&%;, 0&" ". *B( .$ 6$4+B9 6"%(-..31"9 /$*-: J" 

.$#"  %""*A$.3$  9$<78  /$*"9  3  M$9($>  "6"%4$7"+-(3  E;2$,  F;:G$ , 

H.&">23 .{3}  U.#$(B  Ð  6"%(-.3;  3  6"%(-..313  !"#-.  /"  $%&'  3  6-7C3$ 

-.#$(B,  %"#4$C3+C3$  3  .3?+$4#.8&B$  .-  M$9()  3?  +$0."#"  :-4%&+- 

6(-&".30$%13= 37$>.  X4$="6-7$.3$  +  &-1">  3.&$464$&-:33  Ð D&"  8&4-&- 

37$-('."#"  %"7$4<-.3;  3(3  K"49B,  0&"  &-1<$  ;+(;$&%;  64$79$&"9 

3?80$.3; + 6%3="-.-(3?$ {4} 3 -%&4"K3?31$.  

,3%8% W43%&"% &"<$ -.#$(, ." .$ ã%(8#-Ò !"#-, - $#" +"6("A5.."$ %("+" Ð 

83;'&&">6$ ,  $#"  %B.  3  .-%($7.31,  3  ".  &-1<$  1-1  3  6-7C3>  -.#$( 

"1-?B+-$&%; .- M$9($, ." + "&(303$ "& 6$4+"#" ". 7"*4B> -.#$(, %39+"( 

()*+3  !"#-ÐE&:-  1  ()7;9  Ð  8';2+:3 ,  .3%6"%B(-$9-;  39  7(;  3= 

3%64-+($.3; 3 +"%%"$73.$.3; % .39. {5} 

E7.-1"  ,3%8% W43%&"% .$ &"('1"  +"6("A5.."$ %("+",  !"#,  ;+3+C3>%; + 

"*4-?$  0$("+$1-,  ".  &-1<$  $#"  "?+80$.."$  %("+".  V%(3  %("+-  643 

64"3?.$%$.33 "&08<7-)&%;, 6"%1"('18 0-%&' 78C3, (."7:3 , 6"137-$& &$(" 
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643 +B7"=$ 3  9B%(3 643"*4$&-)& &$($%."$,  -  ?.-03& .$%"+$4C$.."$  3 

1".$0."$,  &.$.ã%9$4&."$Ò *B&3$, &" 7$(-  .-3*"($$ 6"(."  "&4-<-)& 78=, 

(."7:3 , 3 + .3= 64";+(;$&%; $#" 6"(."&-, %""&+$&%&+8)A-; %"+"186."%&3 

3  +?-39"%+;?3  6".;&3>.  ,9$.."  6"D&"98  "&08<75..B>  %B.  !"#- 

%+37$&$('%&+8$&  "  %+"59  *"<$%&+$.."9  64"3%="<7$.33  64$<7$  +%$#" 

7$(-93, - 64"6"+$73 %(8<-& 7(; +"?+$A$.3; +"(3 6"%(-+C$#" $#" "&:-, 

-+&"4- 3 6$4+"3%&"0.31- ("#"%-. {6} 

O("+-  +  ;?B1$  3  6".;&3;  +  9B%(;=  86"4;7"0$.B  .$  64"3?+"('.B9 

"*4-?"9,  -  %"#(-%."  ?-1".-9  ("#313;  .-48C$.3$  D&3=  ?-1"."+ 

4-+."?.-0."  *$?893)  3  %+;&"&-&%&+8,  %+37$&$('%&+8)A3=  "  *"($?.3,  + 

6$4+"9 %(80-$ "4#-.30$%1">, +" +&"4"9 %(80-$ Ð .4-+%&+$..">. L"4;7"1, 

.-?B+-$9B> -%%":3-&3+."> %+;?'), %""&+$&%&+8$& 6"4;718 +$A$>, 3 &-9, 

#7$  D&"&  6"4;7"1  .$  %"*()7-$&%;  3(3  .-48C-$&%;,  &"4<$%&+8$&  =-"%, 

*$%6"4;7"1, + 1"&"4"9 .$+"?9"<." .$ 9B%(3&', .$ <3&'.  

E%9B%($.3$ Ð D&" .$ &"('1" 9BC($.3$, ." 789-.3$ " %9B%($, %&4$9($.3$ 

1  .$98  3  .-="<7$.3$  $#",  0&"  %"+$4C-$&%;  +  64":$%%$ %"0$&-.3;,  &.$. 

-%%":3-:33 6".;&3> 6" 643.:368 3= 4"7%&+-, +?-39."#" 643&;<$.3; 3(3 

"&&-(13+-.3;  +  9$.&-('."9  64"%&4-.%&+$.  O("+"%"0$&-.3;  6"4"<7-)& 

64$7("<$.3;,  +B%1-?B+-.3;,  -  "&  *4-1"%"0$&-.3;  6".;&3>  64"3%="7;& 

748#3$  6".;&3;,  8%&-."+($.3$  #$.$-("#33  1"&"4B=  6"7"*."  #$.$&31$  Ð 

.-81$ " .-%($7"+-.33 3 .-%($7%&+$.."%&3. /" 14"9$ 4"7%&+- $%&' $A5 3 

+B4"<7$.3$,  7$#4-7-:3;,  misconception,  Irrglaube,  falsche  Vorstellung, 

falsche Auffassung, Missverst Šndnis. 

H%5 D&"  +B4"<7$.3$  %+">%&+$.."  784-18.  H  #"("+$  784-1-  :-43&  =-"%, 

6"&"98  0&"  +  D&"9  =-"%$  .30$#"  .$  "64$7$($.",  .$&  4-?(303;  9$<78 

7"*4"9 3 ?("9, ="4"C" 3 6("=". H%;13> ;?B1 ;+(;$&%; .$64"&3+"4$03+"> 
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%3%&$9"> +?-39.B= "64$7$($.3>, *(-#"7-4; 0$98 + ;?B1$ 3 9$.&-('."9 

64"%&4-.%&+$ 8%&-.-+(3+-)&%; "&."C$.3; &"<7$%&+- 3(3 4-?(303; 9$<78 

%("+-93, &.$. 6".;&3;93 3(3 &$493.-93, 0&" ;+(;)&%; "%."+"> 6".39-.3; 

3 +?-39"6".39-.3;. V%(3 D&- %3%&$9- "&%8&%&+8$&, &" ;?B1 64$+4-A-$&%;, 

- -*4-1-7-*48, 08C', *4$7, 39$)A3= (3C' +3739"%&' 86"4;7"0$.."%&3 3 

"%9B%($.."%&3. 

E& .$64"&3+"4$03+"#"  ("#"%-,  %("+-,  1  ."9"%8,  39$.3  3  ?-1".8  Ð "73. 

C-#.  ,9;  3  ?-1".  Ð  "7."?.-0.B$  %("+-,  "64$7$(3&$(3  1".14$&."#", 

3?+$%&."#".  P-1  <$  1-1  %("+-  %&-."+;&%;  39$.-93,  &-1  3  %1-?-.."$, 

+B%1-?-.."$ %&-."+3&%; ?-1"."9, .5:6$  ,=>"26$ , $%(3 39 "*"%."+B+-$&%; 

.$64$("<."$,  "*;?-&$('."$,  7$>%&+3&$('."$.  M-1".  7$>%&+3&$($., 

.$?-+3%39" "& "*%&";&$('%&+ $#" 7$>%&+3;. /$643?.-.3$ ?-1".- $#" +"+%$ 

.$  "&9$.;$&,  -  (3C'  %+37$&$('%&+8$&  "  .$?.-.33  3(3  .$643;&33 

7$>%&+3&$('."%&3.  P4$*"+-.3$  %"*()7$.3;  ?-1"."+  Ð  D&"  (3C' 

.-6"93.-.3$  ?-*B+03+B9  3(3  64$7"%&$4$<$.3$  .-48C3&$(;9  " 

6"%($7%&+3;=. P$ <$, 1&" ?-1".- .$ ?.-$& 3 ?.-&' .$ ="0$&, +B.8<7$.B 

803&'%;  .-  %+"59,  6"4")  #"4'1"9  "6B&$,  0&"  +%5 <$  64$76"0&3&$('.$$ 

.-%&86($.3; .- "7.3 3 &$ <$ #4-*(3 +%($7%&+3$ "&%8&%&+3; 89-.   

HB+$4$.."$  ?.-.3$  %&-."+3&%;  "%."+">  64-+-,  &$"."93$>.  {7Ð9} 

O8<7$.3;  64-+-  3(3  &$"."933  ;+(;)&%;  +B%1-?B+-.3;93  3 

8&+$4<7$.3;93,  +  1"&"4B=  3%6"('?8)&%;  &$  <$  %("+-,  0&"  3  +  64"03= 

%(80-;=, ." %"7$4<-A3>%; + .3= %9B%( 9"<$& %8A$%&+$.." "&(30-&'%; "& 

D&3=  64"03=  %(80-$+.  E*I;%.;$&%;  D&"  &$9,  0&"  %("+-,  +"Ð6$4+B=,  Ð 

-*%&4-1:33,  -  +"Ð+&"4B=,  K8.1:3".-('.B$  ("#30$%13$  $73.3:B  +  %+;?3 

%("+  3  %9B%("+,  &.$.  +  ;?B1$,  3  %(8<-&  1-1  :$(;9  1"998.31-:33,  &.$. 

6$4$7-03  3  %""*A$.3;  3.K"49-:33,  &-1  3  +  1-0$%&+$  1"9-.7,  &.$. 

&43##$4"+, 3.3:3348)A3= 6"%($7"+-&$('."%&' 7$>%&+3>. 
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O("+" Ð D&" D63K$."9$. &$(-. /" +%;1"$ %("+" .$ &"('1" 3%="73& "& &$(-, 

."  3  "*4-A$."  1  .$98,  +"?+4-A-$&%;  1  .$98,  3  6"  643.:368  "*4-&."> 

%+;?3  $#"  "*8%("+(3+-$&.  {10}  L$4+"$  "&."C$.3$  %"*%&+$.."%&3  Ð 

+(-7$.3$ %"*%&+$..B9 &$("9, %-9""*(-7-.3$. L("= ="?;3., .$ 89$)A3> 

4-%6"4;73&'%; %"*%&+$.."%&'); &-1 3 +%;13> 0$("+$1, 4-?"4;)A3> %+"5 

3(3 08<"$ &$(".  

R64-<.;;%'  +  9874"%&3,  7"%&3#-)&  9874"%&3;  864-<.;;%'  +  ()*+3, 

7"%&3#-)&  ()*+3;  864-<.;;%'  +  #(86"%&3,  7"%&3#-)&  #(86"%&3; 

864-<.;;%' + *$?8933, 7"%&3#-)& *$?893;. /$6"(.B> 784-1 Ð 0$("+$1 % 

3?I;."9,  ."  +%5  <$  0$("+$1,  .-7$<7-  "*  3%64-+($.33  1"&"4"#"  .$ 

8&4-0$.-.  U  +"&  6"(.B>  3  "1".0-&$('.B>  784-1  7"%&3#-$&  .$64$+"%="Ð

739"#" %"+$4C$.%&+- + #(86"%&3, + 1-0$%&+$, 6"7"*."#" 9874"%&3, ."  + 

64"&3+"6"("<."9 %9B%($. 

J84-1,  (3C5..B> 89- 3 .$ 89$)A3> 4-%6"4;73&'%; %+"39 &$("9,  .$%5& 

%+"5  +.8&4$..$$  84"7%&+"  .-48<8,  4-%64"%&4-.;;  $#"  +"148#  %$*;  3 

?-6"(.;; 39 +%5 7"%&86."$ 64"%&4-.%&+". J$(- 784-1"+ 3?+$%&.B, ;+(;;%' 

%"7$4<-.3$9  &">  3%&"433,  1"&"48)  ".3  %-93  63C8&  3  64$6"7-)&  + 

C1"(-=,  #7$  ".3  64$7%&-+($.B  89.B93,  =4-*4B93,  %3('.B93, 

*(-#"4"7.B93  3  ?-9$0-&$('.B93  +"  +%$=  "&."C$.3;=,  -  3=  7$(- 

7"%&">.B93 6"93.-.3;, 3?80$.3; 3 +"%=3A$.3;. H 7$>%&+3&$('."%&3 <$, 

$73.%&+$.."$, .- 0&" ".3 %6"%"*.B, Ð .-4"<-&' &-13= <$ 784-1"+, 1-1 ".3 

%-93,  0&"*B 4-?9."<3&'%;  +  *$%03%($..B= %-9"6"7"*.B= 1"63;=  +  &"9 

<3?.$.."9 64"%&4-.%&+$, 1"&"4"$ 39 .$ 643.-7($<3& 3 .$ 64$7.-?.-0$." 

7(;  .3=,  ."  1"&"4"$  ".3  %&4$9;&%;  ?-=+-&3&'  ()*">  :$.">,  0&"*B 

4-%64"%&4-.3&'%;  +  .59  6"7"*."  +348%-9,  64".31C39  +  1($&18.  H 
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6$4$="7$  "&  #(86"%&3  1  %89-%C$7%&+3)  64";+(;$&%;  7+">%&+$..-; 

6434"7- 784-1-.  

L4"%&4-.%&+"  Ð  D&"  &$("  !"#-,  <I+2$ ,  3?  1"&"4"#"  4"<7-$&%;  3 

64"3%="73& +%5 %8A$$ + 64":$%%$ K"49""*4-?"+-.3;, &.$. "*4-A$.3; &$(- 

1 %-9"98 %$*$.  

/"  0&"  $%&'  64"%&4-.%&+"?  J(;  64";%.$.3;  D&"#"  +"64"%-  "&%B(-) 

03&-&$(;  1  64$7C$%&+8)A39  9-.8%1436&-9,  3?  %"7$4<-.3;  1"&"4B= 

7$(-)&%; +B+"7B 3 3?(-#-)&%; + .-%&";A$9 &$1%&$, &.$. "*"*A-)&%; 6" 

643.:368 %3.$4#33. {11Ð12} 

T-1  8<$  86"93.-("%'  4-.$$,  "&64-+.-;  &"01-  K3?313  Ð  &"01-, 

"64$7$(;$9-;  +  64"%&4-.%&+$  #$"9$&433  V+1(37-,  ".-  <$  BrownÔ%1-; 

0-%&3:-  +  9314"934$  3  &$("  1(-%%30$%1">  9$=-.313  +  9-14"934$.  Q&- 

&"01-  %39+"(3?348$& 1".:$.&4-:3)  9-&$433:  03%("  U+"#-74".  ,?  &"013 

64"3%="73&  054."$  &$(",  %&-+C$$  64$79$&"9  3?80$.3;  MaxÔa  PlanckÔa. 

Albert  Einstein  64"7"(<3(  &4-73:3)  3?80$.3;  6"+$7$.3;  &"013  {13}, 

1"&"4-;, 6"7"*." %.$<."98 1"98, %" +4$9$.$9 64$+4-&3(-%' 3? (3C5.."> 

3?9$4$.3;  9-&$9-&30$%1">  &"013  +  054.8)  9-&$43),  ?-6"(.3+C8) 

?.-03&$('.8)  0-%&'  +%$($..">,  3  054.8)  7B48,  +  1"&"4">  3%0$?-$& $5 

748#-;  0-%&'.  L43C("  +4$9;  64"(3&'  %+$&  +  %#8A-)A8)%;  &$9."&8  3 

"%+$&3&' %"14B&"$ +" 94-1$.  

H #$"9$&433 V+1(37- &"01- Ð D&" &"01-, 64;9-; Ð D&" 64;9-;, 6("%1"%&' Ð 

D&" 6("%1"%&', 143+-; Ð D&" 143+-;, 3 %K$4- Ð D&" %K$4-. P", 0&" 64;9-; 

9"<$& *B&' 143+">, - 6("%1"%&' Ð %K$4">, $A5 .$ 643="73(" .- 89, .$ 

789-("%', .$ 6"%&3#-("%'. X$"9$&430$%13> 148#"?"4 4-%64"%&4-.;(%; 7" 

#"43?".&-, 1"&"4B> *B( (3C' 64"%&4-.%&+$.."> 6$4%6$1&3+">, #7$ .$*" 
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(3C'  3(()?"4."  %9B1-("%' % ?$9(5>, 3 1"&"4"#" .$('?;  *B("  7"%&30', 

6"%1"('18  64"%&4-.%&+"  *B("  *$%64$7$('.">  4-+.3.">  3  .$  *B("  $> 

1".:- 3 14-;.  

X$"9$&43; V+1(37- Ð %&-&30$%1-; #$"9$&43;, #$"9$&43; .-0$4&-.3>, - .$ 

7+3<$.3>. L"&4$*"+-("%' .$9-("$ +4$9;,  64$<7$ 0$9 &"018 %7+3.8(3 % 

954&+">  &"013  3  643+$(3  +  7+3<$.3$,  %7$(-(3  &"01">  643("<$.3;  3 

64"3%="<7$.3; %3(. P"01- + +$1&"4."9 6"($ %&-(- "*I$1&"9 3?80$.3; $5 

7+3<$.3;  3  6"+$7$.3;.  H  &"  +4$9;  1-1  +  D($1&4"%&-&31$  &"013  *B(3 

.$6"7+3<.B93  ?-4;7-93,  "&14B("%',  0&"  D($1&430$%13>  &"1  Ð  D&"  3= 

&$0$.3$,  .-64-+($.."$  "&  3=  3?*B&1-  1  3=  .$7"%&-&18.  /$6"7+3<.B$ 

?-4;<$..B$ &"013 "&&-(13+-)&%;, - 3= 6-4-(($('.B$ "7.".-64-+($..B$ 

&"13 +$78& %$*; 64"&3+"6"("<.B9 "*4-?"9.  

O  &"01">  %+;?-."  %8A$%&+"+-.3$,  D1?3%&$.:3;,  *B&3$.  2-&$9-&30$%1-; 

&"01- Ð -*%&4-1:3;, (3C5..-; &$($%."%&3, - 1-0$%&+" 4$-('.B= &$( Ð 3= 

7$>%&+3&$('."%&',  64";+(;)A-;%;  +  3=  +?-39"7$>%&+33.  /"  ã9-%%-Ò, 

+"?+$75..-;  K3?31-93  +  4-.#  .$64$4$1-$9">  4$-('."%&3  3 

?-1"."7-&$('." ?-14$6(5..-; Ð D&" 3(()?"4.-; 3(3 9.39-; +$(303.-, &-1 

<$  1-1  3  %3(-  3.$4:33,  64";+(;)A-;%;  643  %&"(1."+$.33  7+8= 

7+3<8A3=%;  &$(,  0&"  +  7$>%&+3&$('."%&3  .$  7$>%&+3$,  -  6"1-?-&$(' 

+?-39"7$>%&+3;,  6"%1"('18  .$&  7$>%&+3;  *$?  64"&3+"7$>%&+3;,  1-1  .$& 

64303.B  *$?  %($7%&+3;.  H  %63%1$  K3?30$%13=  +$(303.  3  $73.3:  3= 

3?9$4$.3;  14"9$  ã9-%%BÒ  K3#84348)&  $A5  748#3$  K3?30$%13$ 

ã4$-('."%&3Ò: 7(3.-, +4$9;, &$96$4-&84-, 1"(30$%&+" +$A$%&+-, %3(- &"1- 

3  &.7.,  %63%"1  64"3?+"7.B=  "&  1"&"4B= $A5 *"($$  7(3..B>.  {14Ð16}  H 

D&"9 %63%1$ #4-+3&-:3; Ð 64"3?+"7.-; ã9-%%BÒ 3 ã+4$9$.3Ò, - K"498(- $5 

7$>%&+3;  6"  K"49$  %&4-..B9  "*4-?"9  %"+6-7-$&  %  K"498("> 

+?-39"7$>%&+3; 7+8= ?-4;<$..B= &$(, 0&" 8<$ + 9"9$.& 8%&-."+($.3; 3 
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K"498(34"+-.3;  7"(<."  *B("  .-+$%&3  .-  9B%('  "*  3=  &"<7$%&+$  3 

($1%30$%1">  %3.".39."%&3,  0&"  "7.-1"  .$  64"3?"C("  7"  %3=  6"4.  H 

4$?8('&-&$  D&"#"  .$643?.-.3;  +  %63%1$  K8.7-9$.&-('.B=  %3(  3(3 

+?-39"7$>%&+3>  ".3  K3#84348)&  1-1  %-9"%&";&$('.B$  K3?30$%13$ 

4$-('."%&3,  93%&30$%139  "*4-?"9  %+;?-..B$  %"  %K$430$%1"> 

64"6"4:3".-('."%&'), .-4;78 % $A5 7+89; 748#393, ;1"*B %6$:3K30.B93 

7(;  9314"934-.  H  6"3%1-=  %+;?3  +%$=  D&3=  4-?4"?.$..B=  K3?30$%13= 

ã4$-('."%&$>Ò  3  7(;  %6-%$.3;  K3?30$%13=  &$"43>  3  3=  &$"4$&31"+ 

64$76"(-#-$&%;  %8A$%&+"+-.3$  $A5  "7.">  %3(B,  "*I$73.;)A$>  4 

64$<.3=,  "  059  39$)&%;  %""&+$&%&+8)A3$  #36"&$?B:  054.B>  %+$&  3 

143%&-((30$%1"$ +4$9; {17Ð22}.  

N&"*B .$ +7-+-&'%; + 6"74"*."%&3 6"7"*.B= &$"43>, "&%B(-) 03&-&$(; 1 

%""&+$&%&+8)A39 68*(31-:3;9. H /"+"9 ?-+$&$ " 054."9 %+$&$ #"+"43&%; 

;%."  3  64"%&":  V%(3 %+$&,  1"&"4B> + &$*$,  Ð &'9-,  &"  1-1"+-  <$ &'9-? 

(2-&K$> 6:23) 

H  "&(303$  "&  86"9;.8&B=  K3?30$%13=  &$"43>,  ;  8&+$4<7-(  3  ="08 

6"+&"43&' 9"5 8&+$4<7$.3$, + D&"& 4-? .- 48%%1"9 ;?B1$, 0&" + 6434"7$ 

.$&  .3  +4$9$.3,  .3  03%$(,  .3  64;9B=  3(3  "148<."%&$>  Ð  D&"  +%5 

6".;&3>.B$  1".%&481:33  .-C$#"  89-,  "6"%4$78)A3$  6"%&3<$.3$ 

4$-('."#"  64"%&4-.%&+-,  +  1"&"4"9  +%5  &$05&,  +%5  3?9$.;$&%;,  &.$. 

.-="73&%; + 7+3<$.33. {23} 

L4"%&4-.%&+"  Ð D&"  .$  +34&8-('."$  64"%&4-.%&+",  +  1"&"4"9  +"?9"<." 

7-<$ .$+"?9"<."$, - 4$-('."$ 64"%&4-.%&+" % 4$-('.B93 %+">%&+-93, + 

1"&"4"9  4$-(3?8)&%;  4$-('.B$  K"49B.  L4"%&4-.%&+",  &"6"("#30$%13$ 

64$"*4-?"+-.3;  1"&"4"#"  6"4"<7-)&  +%5  9."#""*4-?3$  K"49, 

=-4-1&$43?8$&%;  64"&;<5.."%&'),  7(3&$('."%&'),  %"7$4<-.3$9  3 
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591"%&'), &.$. .-6"(.$.."%&') D($1&4"9-#.3&.B93 6"(;93 3(3 K"49-93, 

3=  6$43"730."%&')  3(3  K-?"+B93  %"%&";.3;93,  3=  6"7+3<."%&')  3(3 

73.-930."%&'). 2B 4-%0($.;$9 64"%&4-.%&+" .- 1-&$#"433 1-0$%&+- 3(3 

%"%&";.3;,  6"7"*."  &"98  1-1  64"%&4-.%&+"  0($.3&%;  K"49-93  3(3 

9"9$.&-93, ?-6$0-&($+-$9B93 + 9$.&-('."9 64"%&4-.%&+$, 6-9;&3.  

,? +4$9$.3, &-1 <$ 1-1 3? ã9-%%BÒ, %7$(-(3 37"(-, ="&; "." $%&' 9$4- 7(; 

3?9$4$.3; 1"(30$%&+- 7+3<$.3;, - %"=4-.$.3$ D&"#" 1"(30$%&+- ;+(;$&%; 

8%("+3$9 64303.."Ð%($7%&+$..B= %+;?$>. H4$9; .$ ;+(;$&%; K3?30$%1"> 

+$(303.">,  39$.."  6"D&"98  "."  *$?4-?9$4.",  +9$A-$&  *$%1".$0."$ 

1"(30$%&+"  "&4$?1"+  +4$9$.3  3(3  +4$9$..8)  *$%1".$0."%&'.  Pimes  are 

parts of time. H4$9; Ð D&" 4-? 3(3 64"3?+"('."$ 1"(30$%&+" 4-?, +%;13> 

4-?, 6$43"7, :31(, 4-?(303$ 9$<78 64"%&4-.%&+$..B93 1".K3#84-:3;93. 

H4$9;  +%$#7-  "&."%3&$('.",  "."  "64$7$(;$&%;  6"  "&."C$.3)  1 

64"&;<5.."%&3,  64"7"(<3&$('."%&3,  7$>%&+3)  %3(,  7+3<$.3),  ;+(;$&%; 

3= "64$7$(3&$($9, 1-1 %1-?8$9"$ 64$731-&3+." 1 6"7($<-A$98.  

H "&(303$ "& +4$9$.3, &$46$.3$ +%$#7- 4$-('." 3 39$$& %+"> 64$7$(, 3 + 

D&"9 %9B%($ &$46$.3$ Ð 4$-('.-;,  &.$. 3?9$439-; K3?30$%1-; +$(303.-. 

L%3="-.-(3?  ;+(;$&%;  K3?31">  6%3=30$%1"#"  3(3  9$.&-('."#" 

64"%&4-.%&+-, 3 K3?30$%13$ 4$-('."%&3, 1"&"4B$ ". 3?80-$&, "%."+-.B .- 

8%&-."+($.33  3  3?9$4$.33  6%3=30$%1">  D.$4#33,  &.$.  1"(30$%&+- 

7+3<$.3;,  $5  +"?.31."+$.33,  4-%64$7$($.33  3  %"=4-.$.33.  H  &",  0&" 

6%3="-.-(3? ;+(;$&%; .-81">, 3 + D&"> .-81$ +"?9"<." &"0."$ 3?9$4$.3$ 

+$(303., % 1"&"4B93 ".- "6$4348$&, K3?313 9.39">, ." ?-1"."7-&$('." 

?-14$6(5..">  4$-('."%&3,  .31-1  .$  9"#8&  6"+$43&',  %03&-;  %$*; 

$73.%&+$..B93 64$7%&-+3&$(;93 .-813,  3 .-  D&"9 "%."+-.33 39$)A393 

64-+" 6"80-&' +%$= 3 +%;, 3 64"+"?#(-C-&' 3%&3.8 + 6"%($7.$> 3.%&-.:33, 

1"&"4-;  +  7$>%&+3&$('."%&3  ;+(;$&%;  3=  1"(($1&3+.">  id Že  fixe, 
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6$4$."%39"> 3? 3= 784.B= #"("+ + K3?30$%13$ <84.-(B, "&187- ".- 8<$ 

6$4$1"05+B+-$& + 748#3$ 784.B$ #"("+B 3 4-%64"%&4-.;$&%; 6"+%)78, 3 

.-1".$: + 1-0$%&+$ .$64$4$1-$9"> 3%&3.B K31%348$&%; + H3136$733: ãH 

"&(303$  "&  6%3="-.-(3?-, S "*A-;  &$"43;  "&."%3&$('."%&3 S 7"68%1-$& 

+"?9"<."%&'  64"+$413.  P-1,  %"#(-%."  EPE,  &$(-  *"('C">  9-%%B 

(.-6439$4, S ?+5?7B)  %+"39  643&;<$.3$9  3%143+(;)&  ="7  %+$&"+B= 

(80$>.Ò {24}  U.".39.B$ -+&"4B H3136$733 1".$0."  .$  7"68%1-)& &"#", 

0&" +%; 3= 63%-.3.-, 1"&"48) ".3 .-?B+-)& .-81">, + 7$>%&+3&$('."%&3 

K-('%3K3:34"+-.-,  -  6%3="-.-(3?  -  .$&,  6"%1"('18  ".  $A5  .$ 

1"4489634"+-.  .$%84-?.B93  3.+$%&3:3;93,  +(3+-$9B93  +  K3?318  3  $5 

64"3?+"7.B$,  3  $%(3  +  6%3="-.-(3?$  &-1<$  39$$&%;  4-?+4-&  3 

"&%&86($.3$  "&  3%&3.B,  &"  $#"  64"3%="<7$.3$  "*I;%.;$&%;  748#393 

64303.-93, " 1"&"4B= ; 8<$ %""*A-(.S/" 8&+$4<7-&' "*4-&."$ ;+(;$&%; 

$4$%'),  6"%1"('18  .$9:B  1863(3  6434"78,  -  64"&3+  $%&$%&+-  Made  in 

Germany 1".$0." .$ 6"645C', 3 1&" 6(-&3&, &"& 3 ?-1-?B+-$& 98?B18. {25} 

2-&$9-&31-  Ð  .$  &"0.-;  .-81-,  -  "*(-%&'  %6$18(;:3>  3  K-.&-?3>, 

.-?B+-$9B93  6"%B(1-93,  64$76"("<$.3;93  3  -1%3"9-93,  1"&"4B$ 

7"1-?B+-)&%;  .-  "%."+-.33  .$6"(."#"  ?.-.3;.  V%(3  *B  9-&$9-&313 

643?.-(3  6$4+30."%&'  K-1&"+  3  +&"430."%&'  3=  3.&$464$&-:33,  &"  ".3 

643*(3?3(3%'  *B  1  4$-('."%&3  3  643?.-(3  $5,  +9$%&"  $5  "&43:-.3;  + 

9-&$9-&30$%1"9 -.-(3?$. E7.39 3? %($7%&+3> 6"&$43 %+;?3 % 4$-('."%&') 

;+(;$&%;  -*%847."%&'  9-&$9-&30$%1"#"  ;?B1-  3  -66-4-&-  7"1-?-&$('%&+ 

D&"#" -*%847-, 0&" 64";+(;$&%; + *$%%9B%($.."%&3 3= ?-.;&3>, .-6439$4, 

+ +B03%($.33 1"(30$%&+ Ç.$&43+3-('.B= .8($>È 7?$&--K8.1:33 RiemannÔ- 

(03%(" 1"&"4B= 8<$ 643*(3?3("%' 1 &43((3".8), 3(3 3?+($0$.33 1"4.$> 

3? $73.3:B,  "  059 8<$ *B(-  4$0'.  ,.$4&."%&'  9BC($.3;  + 9$.&-('."9 

64"%&4-.%&+$ 39$$& &8 <$ 6434"78, 0&" 3 + 9$=-.31$, 3 0&"*B 3?9$.3&' 

8%&";+C3$%;  3.$4:3"..B$  %3%&$9B  3  864-?7.3&'  %+;?-..B$  %  .393 
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?-*(8<7$.3; 3 64$74-%%8713 .$"*="739" ?-&4-&3&' D.$4#3), *$? 0$#" +%5 

D&"  3.$4:3".."$  7+3<$.3$ *87$& 64"7"(<-&'%;  .$"64$7$(5.."$  +4$9;. 

{26} 

E&9$<$+-.3$  "&  K3?313  3  K3?31"+  1".$0."  .$  ;+(;$&%;  %6"%"*"9 

D736-('."#"  ?-9$A$.3;  "7.">  4$-('."%&3  748#">,  -  %(8<3&  :$(;9 

6"?.-.3; 4$-('."%&3 6"7 ("?8.#"9: ãL"?.-> 4$-('."%&' 6"?.-+-; %-9"#" 

%$*;  1-1  0-%&'  D&">  4$-('."%&3Ò.  H$7'  789-)A-;  0-%&'  4$-('."%&3 

"&(30-$&%;  "&  .$789-)A$>  3(3  .$7"89$+-)A$>  &"('1"  .-(303$9  3(3 

"&%8&%&+3$9 89-, 3 %($7"+-&$('." .$"*="739" 3%6"('?"+-&' $#" .-(303$ 

7(; .-80."#" 3%%($7"+-.3; 3 -.-(3?-.  

!B("  *B  .-3+."  864$1-&'  805.B=  +  -&$3?9$,  6"%1"('18  3=  .-81-  + 

?.-03&$('.">  9$4$  ?3<7$&%;  .-  &$"4$9-=  3  7"1-?-&$('%&+-=  3= 

3%&3.."%&3.  /$  "&%&86-;  "&  D&"#"  68&3,  *87$9  %03&-&'  3%&3..B9 

%($78)A$$ ?-;+($.3$:  

  

P"6"("#3; Ð D&" &$"43; 64"%&4-.%&+-,  

+  "&(303$  "&  #$"9$&433  Ð  ã643?$9(5..">Ò  &"6"("#33,  643(-#-$9">  1 

0-%&."98 %(80-) Ð 3?9$4$.3) ?$9$('.B= 80-%&1"+, .$"*="739"%&' + 059 

64"3?"C(- "& 643?$9(5..B= 6"&4$*."%&$> ?$9($+(-7$(':$+. P"6"("#3; Ð 

D&" &-1 %1-?-&' #$"9$&43; %"*%&+$..31"+, 64$&$.?33 1"&"4B= +B4"%(3 7" 

-%&4"."930$%13=  9-%C&-*"+,  +  %+;?3  %  0$9  +"?.31(-  .$"*="739"%&' 

3?9$4$.3;  *$?  "%&-&1-  6"1-  $A5  .$6"7$(5.."#"  1"%930$%1"#" 

64"%&4-.%&+-, ="&; 64$&$.?33 .- 3%1()03&$('."$ "*(-7-.3$ 39 8<$ &8& 3 

&-9 643.39-)& ?-1"."7-&$('.B$ K"49B.  
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E7.-1" C8&13 + %&"4".8, "*4-&39%; "& 6%3="6-&"("#33 1 64$79$&8 .-C$#" 

3?80$.3;. L439$9 3%&3..B9 +&"4"$ ?-;+($.3$: 

L4"%&4-.%&+"  64";+(;$&%;  +  7+3<$.33,  7$>%&+33,  *$?  7+3<$.3; 

64"%&4-.%&+" .$7$>%&+3&$('.". 

V%(3 $%&' 7+3<$.3$ 3 14"9$ 7+3<$.3; .30$#" .$&, &" D&" 7+3<$.3$ 39$$& 

3?9$439"%&', &.$. 3?9$4;$9"$ 1"(30$%&+" 3 3?9$4;$98) .-64-+($.."%&'. 

/"  0&"  $%&'  9$4-  3  3?9$4;$9"%&'?  H$7'  .$('?;  <$ 3?9$43&'  .-6439$4 

7(3.8  *$?  (3.$>13.  F3.$>1-  3  $%&'  9$4-,  -  9$4."%&'  D&">  (3.$>13 

"64$7$(;$&  %&-."+;A8)%;  +  64":$%%$  3?9$4$.3;  3?+$%&.">,  &.$. 

"64$7$(5..">,  7(3.8.  ,?9$4$.3$  %-9"  6"  %$*$  $%&'  7$>%&+3$,  &.$. 

7+3<$.3$,  3  +  D&"9  1-0$%&+$  ;+(;$&%;  "&."C$.3$9  "7."#"  7+3<$.3;  Ð 

3?9$4;$9"#",  1  748#"98  7+3<$.3)  Ð  3?9$4$.3),  -  3?9$4;$9-;  7(3.- 

%"=4-.;$&%; + 1-0$%&+$ 3?9$4$.."> +$(303.B,  39$.8$9"> 3.K"49-:3$>, 

%"=4-.;$9">  +  6-9;&3.  E&%)7-  %($78$&  .-C$  &4$&'$  ?-;+($.3$,  &-1<$ 

643.39-$9"$ ?- 3%&3.."$: 

,.K"49-:3;  Ð  D&"  %"=4-.5.."$  7+3<$.3$,  39$)A$$  3?9$4$.3$, 

+B4-<-$9"$ .-64-+($.3$9 3 1"(30$%&+"9, "&(30.B9 "& .8(;, + &" +4$9; 

1-1 .$%"=4-.5.."$ 7+3<$.3$ 39$$& .8($+"$ 3?9$4$.3$. 

,.K"49-:3; Ð D&" D63K$."9$. 7+3<$.3;, 3 $5 %"=4-.$.3$ 6"74-?89$+-$& 

64"%&4-.%&+"  $#"  %8A$%&+"+-.3;  3  %"=4-.$.3;,  %4$78  3(3  %8*%&4-&. 

/-6439$4, 9"?# Ð %8*%&4-& %"?.-.3;,  6%3=313. X"+"4; "  6%3=31$, 9"<." 

#"+"43&' .$ &"('1" " K$."9$."("#33 .-6439$4 78=-, ." 64$<7$ +%$#" " 

D63K$."9$."("#33  4-?(30.B=  %8*%&4-&"+,  &.$.  *B&3>.B=  K"49  (*B&3$ 

9"<$& *B&' $A5 .$"K"49($.."$, .$K"49-('."$).  
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T4"9$  9"?#-,  %"=4-.5..-;  3(3  ?-6$0-&(5..-;  3.K"49-:3;  9"<$& 

?-14$6(;&'%;  .-6439$4  .-  *89-#$.  M-63%',  &.$.  63%'9$..-;  K31%-:3; 

7+3<$.3;  13%&3  4813,  ;+(;$&%;  "&"*4-<$.3$9  &$0$.3;  9B%($>  3(3 

9B%($.."#"  6"&"1-,  1"&"4B>  +  %+")  "0$4$7'  $%&'  73.-931- 

%86$46"?3&3+.B=  %"%&";.3>  +  9"?#$  3  +  .$4+.">  %3%&$9$  +  :$("9.  H 

64":$%%$ 3= 3968('%."> 6$4$7-03 3 "&"*4-<$.3;, ".3 3? 9"?#- 3 .$4+."> 

&1-.3 6$4$="7;& + 9BC$0.8) &1-.' 3 &4-.%K"49348)&%; + 7+3<$.3; 13%&3 

4813. J$>%&+3;, ?-K31%34"+-..B$ .- 6"+$4=."%&3 *89-#3, &.$. 6("%1"%&3, 

;+(;)&%; 64"$1:3$> 3(3 "&"*4-<$.3$9 .$>4"K3?3"("#30$%13= 64":$%%"+, 

3= 6"4"73+C3= 3 %"+$4C-)A3=%; + 9$.&-('."9 64"%&4-.%&+$, "&(30."9 

"& +.$C.$#", #7$ ".3 "&"*4-<-)&%; 3 K31%348)&%;.  

2$.&-('.B$ %3#.3K31-.&B ?-14$6(;)&%; + 6-9;&3, .- *89-#$ 3(3 748#"9 

."%3&$($ 3.K"49-:33, 3= "*4-&.B> 6$4$+"7 %"+$4C-$&%; 643 0&$.33 3(3 

748#">  K"49$  +"%64"3?+$7$.3;.  L43  0&$.33  64"3%="73&  "*4-&."$ 

&"6"("#30$%1"$  64$"*4-?"+-.3$,  &.$.  &4-.%K"49-:3;  +"%643.39-$9"#" 

#(-?-93 "&4-<5.."#" "& 6"+$4=."%&3 *89-#3 +"(."+"#" K4".&- + .$4+.B$ 

3968('%B,  +"%%"?7-)A3$  +  9"?#$  6"7"*3$  &$=  %86$46"?3&3+.B= 

%"%&";.3>  3(3  9"($18(;4.B=  7+3<$.3>,  1"&"4B$  ;+(;(3%'  64303."> 

.-63%-.3; 03&-$9"#" &$1%&-.  

2$.&-('."$  +.8&4$..$$  3  4$-('."$  +.$C.$$  64"%&4-.%&+-  .$ 

&"<7$%&+$..B, ." 3?"9$4.B, 6"%1"('18 3?9$4;)&%; &$93 <$ +$(303.-93, 

&"('1" .-?B+-$9B93 6"Ð4-?."98: + 6$4+"9 %(80-$ &;'::3 , &;3::J  0$4&-, 

.-0$4&-.3$, ?-63%', *81+-, +" +&"4"9 %(80-$ Ð #4-99. /" + "*"3= %(80-;= 

*81+- 3(3 #4-99 ;+(;)&%; $73.3:-93 +?-39"7$>%&+3;, %9B%(- 3 K"49B.  

L"%1"('18 03%(- ;+(;)&%; 4$64$?$.&-:3;93 K"49, +%;1-; 3.ÐK"49-Ð:3; 

$%&'  3=  +.8&4$..$$  399-.$.&."$  1-0$%&+".  G"<7$.3$  3(3  +B7$($.3$ 
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+$A$%&+$.."%&3 3(3 73%14$&."%&3 3? .$64$4B+."%&3 ;+(;$&%; %($7%&+3$9 

&4-.%ÐK"49-Ð:33  64"%&4-.%&+-,  6";+($.3$9  64"&;<5.."%&3  Ð  K"49B,  3 

64"7"(<3&$('."%&3 Ð <3?.3. H%;1-; $73.3:- 3?9$4$.3; "64$7$(;$&%; 6" 

&"98  <$  643.:368  +B7$($.3;  73%14$&."#"  3?  %6("C."#":  quant  1+-.& 

64"3%="73&  "&  quantity  1"(30$%&+-.  /-6439$4,  "7.-  1-6(;  Ð  D&"  1+-.& 

+"7B,  +  "&(303$  "&  %6("C."#"  9."<$%&+-  .$"64$7$(5..B=  1-6$(',  - 

%-9B9  9-(B9  1"(30$%&+"9  +"7B  ;+(;$&%;  9"($18(-  +"7B,  39$)A-; 

+6"(.$  "64$7$(5..B>  4-?9$4.  L"%4$7%&+"9  03%(-  U+"#-74" 

&"6"("#30$%1-;  9$&430."%&',  &.$.  "*I59  6$4$+"73&%;  +  #4-99B,  &.$. 

8%&-.-+(3+-$&%;  D1+3+-($.&."%&'  "*I59-  3  9-%%B,  &.$.  +$%-,  %6"%"*"9 

3?9$4$.3; 0$#" ;+(;)&%; +$%B, - +B03%(;$9B> 87$('.B> +$% Ð "&."C$.3$ 

+$%-  +$A$%&+-  1  ?-.39-$9"98  39  "*I598,  &.$.  6("&."%&'.  O"#(-%." 

&"6"("#30$%1">  64"6"4:3".-('."%&3,  643  "73.-1"+B=  &$96$4-&84$  3 

7-+($.33  +  4-+.B=  "*I59-=  37$-('.B=  #-?"+  %"7$4<3&%;  "73.-1"+"$ 

03%(" 9"($18(. E7.-1" 3?9$4$.3$ 1"(30$%&+- 9"($18( + $73.3:$ "*I59- 

$%&'  13.$&30$%13>  6"1-?-&$(',  &.$.  3?9$4$.3$  1"(30$%&+-  7+3<$.3; 

9"($18(,  1"&"4"$  +  748#3=  "*%&";&$('%&+-=  9"<$&  *B&'  748#39.  V%(3 

"*I59 7-.."#" 1"(30$%&+- 9"($18( 89$.'C-&', &" %1"4"%&' 3= 7+3<$.3; 

*87$& +"?4-%&-&'.  P-1<$ %1"4"%&'  3(3  1"(30$%&+"  7+3<$.3;  9"($18(  + 

3?9$4;$9"9 64"%&4-.%&+$ *87$& +"?4-%&-&' 643 6"7"#4$+$, &.$. 6$4$."%$ 

D.$4#33  3?  "7."#"  64"%&4-.%&+-,  .-#4$+-&$(;,  +  .-#4$+-$9"$ 

64"%&4-.%&+".  Q&3  1"(30$%&+$..B$  "&."C$.3;  %""&+$&%&+8)&  K-?"+B9 

6$4$="7-9, 0&" 9"<." 64"3(()%&434"+-&' .- %($78)A$9 6439$4$: 

H  6"%($7"+-&$('."%&3  3?"*4-<5..B=  %"*B&3>  1"(30$%&+"  7+3<$.3; 

+"?4-%&-$&, 643 D&"9 +$A$%&+" 64$&$46$+-$& K-?"+B$ 6$4$="7B: 
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Ð  "&  &+547"#"  %"%&";.3;  ((57)  1  <371"%&3  (+"7-)  3  6-48  (6$4$="7 

68?B4'1"+  6-4-  3?  +"7B  +  -&9"%K$48  %"64"+"<7-$&%;  =-4-1&$4.B9 

?+81"9 Ð *8('1-.'$9);  

Ð  643  .-#4$+-.33  +"?78=-,  %"*34-$9"#"  +  *-((".,  %7$(-.."#"  3? 

D(-%&30."#"  9-&$43-(-,  .-#4$&B>  +"?78=  643+"73&  *-((".  +  7+3<$.3$, 

+%($7%&+3$ 0$#" *-((". +9$%&$ % 6-%%-<34-93 3(3 #48?"9 8%&4$9(;$&%; + 

"*(-%&3  %  9$.'C39  -&9"%K$4.B9  7-+($.3$9,  7"%&3#-;  +B%"&B,  #7$ 

+.8&4$..$$ 3 +.$C.$$ 7-+($.3$, &.$. 6("&."%&' #-?- "73.-1"+B;  

Ð  4-1$&-,  643+"739-;  +  7+3<$.3$  %<3#-$9B9  &"6(3+"9,  &.$.  6$4$+"7"9 

<371"%&3  +  #-?  3  6(-?98,  8%&4$9(;$&%;  1  .$*$%-9,  64$"7"($+-;  %3(8 

?$9."#" 643&;<$.3;, 64"&3+".-64-+($.."> 4$-1&3+."> %3($.  
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,?9$.$.3$ %&$6$.3 1".7$.%-:33 3(3 86("&.$.3;  +$A$%&+- 643 K-?"+B= 

6$4$="7-=  3(()%&4348)&  9"($18(;4.B$  %9$%3  -&"9"+  %  4-?(30.B93 

%+">%&+-93. H 4$?8('&-&$ %9$C$.3; 4-?(30.B= =3930$%13= D($9$.&"+ 3= 

%9$%3  3(3  9"($18(;4.B$  %"%&";.3;  ;+(;)&%;  8%4$7.5..B9  %"%&";.3$9 

1-0$%&+  "&7$('.B=  D($9$.&"+.  P-1  .-6439$4  643  "*B0.B=  8%("+3;= 

+"7"4"7  / 2  3  13%("4"7  E 2  Ð  #-?B,  -  9"($18(;4.B>  8#($4"7  O  Ð 

6"(8&+547"$ %"%&";.3$, .-?B+-$9"$ #4-K3&. H &" <$ +4$9; 9$&-. O/ 4  Ð 

#-?,  D&-."(  C 2H6O  Ð  <371"%&',  -  #()1"?-  O 6H12 O6  Ð  143%&-((30$%1"$ 

+$A$%&+",  %9$C3+-.3$  1"&"4"#"  %  +"7">  6$4$+"73&  $#"  +  <371"$ 

%"%&";.3$,  +  4-%&+"4.  P-1<$  8#($4"7  O  9"<$&  %8A$%&+"+-&'  +  4-?.B= 

K"49-=  1".7$.%-:33  3  86("&.$.3;,  &.$.  &"6"("#30$%13=  %"%&";.3;=: 

#4-K3&,  K8($4$.,  #4-K$.,  -(9-?  Ð  +%$ ".3  6$4$+"7;&%;  +  #-?""*4-?."$ 

%"%&";.3$  OE 2  643  %<3#-.33,  &.$.  643  &"6"("#30$%1"9  64$"*4-?"+-.33 

3%="7.B= K"49. 

L43  K"&"%3.&$?$  64"3%="73&  4$781:3;  1"(30$%&+-  7+3<$.3;  3%="7.B= 

+$A$%&+, 6$4$+"7;A-; +"78 / 2E (<371"%&') 3 8#($13%(B> #-? OE 2  (#-?) + 

%+;?-.."$  %"%&";.3$  *"($$  +B%"1">  9"($18(;4.">  "4#-.3?-:33  &.$. 

#()1"?8  (143%&-((30$%1"$  +$A$%&+").  H  #()1"?$  %899-4."$  1"(30$%&+" 

7+3<$.3; <371"%&3 3 #-?- 6".3<-$&%; 3 "7."+4$9$.." 6"+BC-$&%; 68&59 

+1()0$.3;  D.$4#33  %"(.$0."#"  %+$&-,  4$-(3?8;%'  +  %86$46"?3&3+."9 

%"%&";.33 9"($18(B #()1"?B. L43 7B=-.33 3 6"%($78)A$9 1-&-*"(3?9$ 

64"3%="73&  8&3(3?-:3;  %+;?-..">  D.$4#33,  3  "*4-&.-;  &"6"("#30$%1-; 

&4-.%K"49-:3;  3?  #()1"?B  +  8#($13%(B>  #-?  3  +"78.  L43  D&"9 

%+;?B+-)A39  K-1&"4"9  "1-?B+-)&%;  D($1&4"..B$  1".K3#84-:33 

%+;?B+-$9B=  D($9$.&"+,  0&"  8<$  86"93.-("%'  +BC$,  &-1  0&" 

74$+.$#4$0$%1"$  64$7%&-+($.3$  "  K"49$  1-1  "*"("01$  3(3  "7$<7$ 

%"7$4<-.3;  "*4$&-$&  .-80."$  %"7$4<-.3$.  E*"("01-  K>)  (hyle),  + 
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1"&"48)  "*($0$.-  +$A$%&+$.."%&',  Ð  D&"  $#"  D($1&4"..-;  "*"("01-, 

&"6"("#30$%1"$  64$"*4-?"+-.3$  1"&"4">  "*8%("+(3+-$&  %+">%&+- 

"&7$('.B=  =3930$%13=  D($9$.&"+,  9"($18(  3  -#4$#-&.B=  %"%&";.3> 

+$A$%&+-. P-1 <$ 1-1 "7$<7- %C3+-$&%; 3? "&7$('.B= "&4$?1"+ &1-.3, &-1 

3 9"($18(B %&4";&%; 3? -&"9"+ 3 *"($$ 64"%&B= 9"($18(.  

Q&" %+">%&+" +$A$%&+- "*I$73.;&'%; 3 4-?I$73.;&'%; ?-K31%34"+-."  + 

L$43"730$%1">  &-*(3:$  D($9$.&"+,  03%($  U+"#-74"  ("64$7$(;)A$$ 

64"6"4:3".-('."$  "&."C$.3$  9$<78  1"(30$%&+"9  +$A$%&+-  3  $#" 

"*I59"9  3(3  9$<78  1"(30$%&+"9  7+3<$.3;  3  6("&."%&')),  03%($ 

!"(':9-.- (+B4-<-)A$$ 64"6"4:3".-('."$ "&."C$.3$ 9$<78 D.$4#3$> 3 

&$96$4-&84">)  3  8.3+$4%-('.">  #-?"+">  6"%&";..">  (;+(;)A$>%; 

64"3?+$7$.3$9  03%(-  U+"#-74"  .-  03%("  !"(':9-.-,  0&"  "&4-<-$& 

64"6"4:3".-('."%&' 9$<78 D.$4#3$>, "*I59"9 3 &$96$4-&84">), ;+(;;%' 

"64$7$(3&$($9 %899-4."#" 1"(30$%&+- 7+3<$.3;, &.$. D.$4#33, + 7-.."> 

&"6"("#30$%1">  4$-(3?-:33.  L43  D&"9  &$96$4-&84-  6"7"*."  +4$9$.3  Ð 

9$4- 7+3<$.3; 3 "&4-<-$& $#" 1"(30$%&+".  

H  %-9"9  7$($,  0&"  $%&'  +7"=  3  +B7"=,  $%(3  .$  &"6"("#30$%1"$ 

64$"*4-?"+-.3$ 64"%&4-.%&+- 6$43"730$%139 7+3<$.3$9,  643+"7;A39 1 

$#"  86("&.$.3)  3  4-?4;<$.3)?  F5#13$  Ð  D&"  %4$7%&+"  "%8A$%&+($.3; 

&-1">  &4-.%K"49-:33,  8+$(30$.3;  3(3  4$781:33  1"(30$%&+-  7+3<$.3;, 

6$4$9$A$.3; 1"(30$%&+- 7+3<$.3; 3? "7."#" 64"%&4-.%&+- + 748#"$, ="&; 

3= %899-4."$  1"(30$%&+"  +  6$4$9$A5..B= %"%&";.3;=  "%&-5&%; 4-+.B9 

.8().  T"96(39$.&-4.B9  1  7B=-.3)  ;+(;$&%;  K"&"%3.&$?,  +  64":$%%$ 

1"&"4"#" 64"3%="73& &"6"("#30$%1-; 1"964$%%3;. 

!(-#"7-4;  &-1"98  6$4$9$A$.3)  +  "7."9  64"%&4-.%&+$  1"(30$%&+" 

7+3<$.3; +"?4-%&-$&, - + 748#"9, 3? 1"&"4"#" D&" 1"(30$%&+" 6$4$9$A-Ð
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$&%;,  89$.'C-$&%;.  V%(3  .-78&'  9;0  +"?78="9  3  +"%64$6;&%&+"+-&'  $#" 

"*4-&."98  &$0$.3),  3?"(34"+-+  $#",  &"  9;0  643"*4$&5&  %+")  K"498, 

1"&"4-;  "*I;%.;$&%;  &$9,  0&"  +.8&43  9;0-  %"7$4<3&%;  *"('C$$ 

1"(30$%&+" 7+3<$.3;, 0$9 +.$ $#".  

 

2;0  Ð  D&"  &"('1"  "*"("01-,  84-+."+$C$..-;  +.8&4$..39  7-+($.3$9, 

1"&"4"$  %&4$93&%;  %7$(-&'%;  +.$C.39.  ,  &"('1"  D&"  7-+($.3$  3(3 

6("&."%&'  +"?78=-  64$+4-A-$&  9;#18)  3  *$%K"49$..8)  "*"("018  + 

8648#3> 9;0. E7.-1" 9"<." .-6"(.3&' 3?*B&1"9 7+3<$.3; .$ &"('1" 9;0, 

." 3 ()*8) 748#8) K"498: 
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L-48%  ;+(;$&%;  -.-("#"9  &-13=  K"49,  "&(30-;%'  "&  .3=  %+"$> 

.$?-91.8&"%&').  

L4"&3+"6"("<."$  64"%&4-.%&+",  %"7$4<-A$$  +  %$*$  .$7"%&-&"1 

7+3<$.3;,  %&4$93&%;  1  .-6"(.$.3)  $#"  7+3<$.3$9,  +%($7%&+3$  0$#", 

.-6439$4, 7+$ 9$&-((30$%13$ 6"(8%K$4B, +.8&43 1"&"4B= "&1-0-. +"?78=, 

%9B1-)&%;  748#  % 748#"9  &-1  6("&.",  0&"  3=  .$  9"#8&  "&7$(3&'  8  6-4 

("C-7$>, 0&" .-#(;7." 64"7$9".%&434"+-( Otto von Guericke + 1654 #"78 

+ RegensburgÔ$. {27} 

 

H %+"59 "&05&$ " 64"+$75.."9 3%%($7"+-.33 ". 4-%%8<7-$& " 64303.-= 

.-*()7-$9B=  ;+($.3>,  7$(-$&  6"6B&18  D1%&4-6"(;:33  4$?8('&-&"+  .- 

9$<6(-.$&."$  3  9$<?+5?7."$  64"%&4-.%&+",  3  6"($93?348$&  % 

"66".$.&-93.  ,?  D&">  6"($9313  +B;%.;$&%;  .$"*"%."+-.."%&'  *";?.3 

68%&"&B (horror vacui), 6"%1"('18 6434"7- .$ *"3&%; 68%&"&B, - .-"*"4"&, 

%&4$93&%;  1  .$>,  &.$.  +-1889  ;+(;$&%;  "64$7$(3&$($9  $5  7+3<$.3;, 

8.3+$4%-('.B9 -&&4-1&"4"9. 
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X(86$:  &-1<$  .$  *"3&%;  68%&"&B,  6"%1"('18  ".-  %""&+$&%&+8$&  $#" 

6434"7$. Y <$ ?-6"(.;)  68%&"&8 3(3 64"*$( ?.-.3> %($78; 3?+$%&."98 

?-1".8, "7.39 3? 6$4+""&14B+-&$($> 1"&"4"#" ;+(;$&%; Otto von Guericke. 

2;0 Ð D&" 6439$4 7$>%&+3; "*4-&."#" -&&4-1&"4-, 1"#7- ". .-="73&%; .$ + 

:$.&4$, -  %.-48<3. H D&"9 %(80-$ -&&4-1&"4"9 ;+(;$&%; +%5 "148<$.3$ 

9;0-, 1 1"&"4"98 %&4$93&%; $#" +.8&4$..$$ %"7$4<-.3$, 0&"*B %(3&'%; 3 

%4-+.;&'%; % +.$C.39. L43 D&"9 %8*%&-.:3; +.8&43 9;0- &- <$, 0&" +"+.$, 

"&(30-;%' "& +.$C.$> (3C' 1"(30$%&+"9 %"=4-.5.."#" 7+3<$.3;. T4"9$ 

&"#", 7-..B> -&&4-1&"4 .$ ?-91.8& 3 .$ 3.+-43-.&$.. 

E*"*A-;,  +"?9"<."  8&+$4<7-&',  0&"   -&&4-1&"4  Ð  64303.-  K"49"Ð

"*4-?"+-.3;.  J+3<$.3$ 1 -&&4-1&"48 7$(-$& 9;0 9;059, 7"%&3<$.3$ <$ 

-&&4-1&"4- (&.$. + %(80-$, $%(3 %<-&B> +"?78= 6"137-$& "*"("018 9;0- 3 

4-%%$3+-$&%; + "148<-)A$9 64"%&4-.%&+$) 643+"73& 1 6"&$4$ K"49B 3 

%"7$4<-A$>%; + .$> 3.K"49-:33. J-($$, .-?"+59 4-%="<7$.3$ 1"(30$%&+ 

7+3<$.3; 6"(;43?-:3$>, - +%;1-; 6"(;43?-:3; + 64"%&4-.%&+$ 643+"73& 1 

$#"  -.3?"&4"63?-:33.  O($7"+-&$('.",  -.3?"&4"63?-:3;  Ð  D&"  K8.1:3; 

4-%="<7$.3; "& 4-+."+$%."#" %"%&";.3;. 

JB=-.3$ Ð D&" K"49- 1"998.31-:33 % "148<$.3$9, - ()*-; 1"998.31-:3; 

Ð D&" %"Ð"*A$.3$, 6$4$7-0- 3.K"49-:33 3 D.$4#33. X"+"4$.3$ 64"3%="73& 

+"  +4$9;  +B7"=-,  4-?7$(5.."#"  ?-7$4<1-93 7B=-.3;,  6-8?-93,  1"&"4B$ 

;+(;)&%; .$"*="739B9 1"96".$.&"9 4$03, 1-1 3 64"*$(B 643 63%'9$. H 

-(K-+3&$ "&%8&%&+8$& ?.-1  6-8?B (Leerzeichen,  0,  gap),  ="&;  6-8?-  3(3 

64"*$(  "64$7$(;$&  64"03$  *81+B  6"%4$7%&+"9  64"&3+"6"%&-+($.3;, 

6"7"*."#" 7+"30."> %3%&$9$ 3%03%($.3;, ." "&(30-)A$#"%; "& .$5. H &" 

+4$9; 1-1 + 7+"30."> %3%&$9$ 39$$&%; &"('1" 0 3 1, + -(K-+3&$ 3 748#3= 

6"7"*.B=  %3%&$9-=,  +1()0-;  #$.$&30$%13>  1"7,  64"&3+"6"%&-+(;)&%;  3 
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1"9*3.348)&%; 0 3 .$Ð0, 643059 .$Ð0 9"<$& 643.39-&' ()*"$ ?.-0$.3$, 

4$-(3?8$9"$ + *81+-=, ?+81-=, -&"9-= 3(3 .81($"&37-=.  

P-9 #7$ 6";+(;$&%; .$Ð0, &.$. $73.3:- K"49B, 3.K"49-:33 3 D.$4#33, &-9 

6";+(;)&%; +%$ 64"03$ 03%(- 3 ?.-0$.3; 68&59 3= %("<$.3;, +%($7%&+3$ 

0$#" 64"%&4-.%&+" ?-6"(.;$&%; K"49-93, 0&" 9"<." +B4-?3&' K"498(">: 

1Z= 1, 

#7$  *$%1".$0."%&'  $%&'  9."<$%&+",  +  1"&"4"9  :$("$  3  0-%&' 

D1+3+-($.&.B, ="&; 3 .$ &"<7$%&+$..B 748# 748#8.  

E&14B&3$  K3?30$%1">  4$-('."%&3  -&"9-  (1766Ð1913)  3  1($&13  (1665) 

%&-("  64$76"%B(1">  6".39-.3;  6434"7."#"  9."#""*4-?3;,  1"&"4"$ 

;+(;$&%;  4$?8('&-&"9  %("<$.3;  3  +("<$.3;  (3&$4-:33)  6"7"*."#"  % 

6"7"*.B9  3  1"9*3.-:3$>  4-?(303>  (4$1"9*3.-:3$>),  0&"  "*I;%.;$& 

%-9"6"7"*3$  K"49,  .-?B+-$9"$  K4-1&-('."%&').  {28}  U&"9B 

%1(-7B+-)&%;  +  6$43"730$%18)  %3%&$98  =3930$%13=  D($9$.&"+, 

=3930$%13$  D($9$.&B  %1(-7B+-)&%;  +"  +%5  *"($$  %("<.B$  9"($18(B, 

9"($18(B  %1(-7B+-)&%;  +  %864-9"($18(;4.B$  1"96($1%B,  ;+(;)A3$%; 

1"96".$.&-93 1($&"1. ,? 1($&"1 %"%&";& +%$ 9."#"1($&"0.B$ "4#-.3?9B, 

K$."&36 1"&"4B= "64$7$(;$&%; 3= +37"%6$:3K30$%139 #$."9"9 3 %4$7">, 

+ 1"&"4"> D&3 #$."9B 4$-(3?8)&%;.  

G-%64$7$($.3$ +$A$%&+- +" +%$($.."> 6$43"730$%1"$. Q&- 6$43"730."%&' 

39$$& =-4-1&$4 73%14$&."%&3 3 6"(;4."%&3, 0&" +B4-<-$&%; + 4-?(3033 

9$<78  "*(-%&;93  %  +B%"1">  3  .3?1">  1".:$.&4-:3$>  +$A$%&+-,  3 

4$#8(;4.B9  6$4$4-%64$7$($.3$9  +$A$%&+-  3  D.$4#33  9$<78  .393, 

64"3%="7;A$$  +  64":$%%-=  1".:$.&4-:33  3  4-%6-7-,  3?(80$.3;  3 
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6"#("A$.3;.  E:$.1-  D&">  6$43"730."%&3  .-  "%."+-.33  143&$43$+ 

4-?9$4."%&3  HausdorffÔ-  {29Ð31}  "&14B+-$&  %="7."%&'  9$<78 

4-%64$7$($.3$9  BrownÔ%13=  0-%&3:  3  4-%64$7$($.3$9  #-(-1&30$%13= 

1(-%&$4"+  +  1"%9"%$  Ð  3=  4-?9$4."%&'  2  {32Ð33}  ,  +  &"  +4$9;  1-1 

4-?9$4."%&' 6"+$4=."%&3 0$("+$0$%1"#" 9"?#- 2.73 {34}, - 6"+$4=."%&3 

(5#13= 2.97 {35},  3? 0$#" %($78$& +B+"7, 0&" 64"%&4-.%&+" 7+3<$.3; + 

7+8= 6$4+B= %(80-;= &"6"("#30$%13 "&(30-$&%; "& 64"%&4-.%&+- 9"?#- 3 

(5#13=,  3  0&"  3=  4-?9$4."%&'  %""&+$&%&+8$&  "148<-)A$98  3= 

64"%&4-.%&+8  3  "&"*4-<-$&  $5  4-?9$4."%&',  -  39$.."  1"(30$%&+" 

7+3<$.3; 3 +?-39"7$>%&+3;, %"7$4<-A$#"%; 3(3 643%8&%&+8)A$#" + .59. 

L"+$7$.3$ &-1<$ K4-1&-('.", 6"%1"('1" ;+(;$&%; 4$?8('&-&"9 %("<$.3; 

D($9$.&-4.B=  6"+$7$.0$%13=  K"49,  &4"63?9"+,  +  1-<8A8)%; 

.$64$4B+."%&', 1"&"4-; 643 *(3<->C$9 4-%%9"&4$.33 %-9"6"7"*.-, 3 $5 

%&481&84-  %""&+$&%&+8$&  73.-931$  :$6.">  4$-1:33,  %"%&";A$>  3? 

"&7$('.B= ?+$.'$+ 7$>%&+3; 3 64"&3+"7$>%&+3;, 0&" $%&' 1"($*-&$('."$ 

3(3 "%:3((348)A$$ 7+3<$.3$. ,?80$.3$ D($9$.&-4.B= "%."+ 6"+$7$.3; 

<3+B= "4#-.3?9"+, 3?(-#-$9"$ + ?-9$0-&$('."> 1.3#$ JonathanÕ- WeinerÕ-, 

643+$(" 1 "&14B&3) 643.:36"+ %"=4-.$.3; 3 3%6"('?"+-.3; #$.$&30$%1"> 

3.K"49-:33 + 9"($18(-= J/T. {36} 

L$4+B9 643*(3<$.3$9 1 6".39-.3) 86"9;.8&B= K$."9$."+ 9"<$& *B&' 

.-*()7$.3$ ?- 6"+$7$.3$9 %+$&- "&."%3&$('." ?$41-('.B= 6"+$4=."%&$>. 

O("+"  %+$&  3  %+$&("$  +  48%%1"9  ;?B1$  %3.".3930.B  +  %9B%("+"9 

"&."C$.33, - + -.#(3>%1"9 light 9"<$& $A5 39$&' %9B%( (5#13>, 0&" &-1<$ 

+$4.".  O+$&  Ð  (5#13>,  ="&;  .$  *$%&$($%.B>,  6"%1"('18  7$>%&+3$  $#" 

"A8&39" 1-1 +3?8-('.",  &.$. K"&"4$:$6&"4-93, &-1 3 4-%6"("<$..B93 + 

1"<$ 4$:$6&"4-93 &$96$4-&84B. E0$+37.", 0&" %+$& Ð D&" 7+3<$.3$, 3 1-1 
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+%;1"$  7+3<$.3$  $#"  9"<."  4-%%$3+-&'  3(3  1".:$.&434"+-&',  6"7"*." 

&"98, 1-1 D&" 64"3%="73& % +$A$%&+"9 + +BC$643+$75..B= 6439$4-=.  

/-+$4."$ 1-<7B> 0$("+$1 %9"&4$( + ?$41-(", +37; + .59 %+"5 "&4-<$.3$. 

V%(3  <$  +">&3  +  1"9.-&8  %  ?$41-('.B93  %&$.-93,  4-%6"("<$..B93  6" 

6$439$&48 1+-74-&-, &.$. 6-4-(($('." 748# 1 748#8 3 6"7 64;9B9 8#("9, &" 

9"<." +37$&', 0&" 643 4-%64$7$($.33 %+$&- "&4-<$.3; 4-?9."<-)&%; 3 

8="7;&  +  *$%1".$0."%&'.  H  %(80-$  ?$41-('."#"  C-4-  $#"  6"+$4=."%&' 

"&4-<-$&  %+$&  +"  +%$=  .-64-+($.3;=  "&  C-4-,  &.$.  4-%%$3+-$&  $#"  + 

*$%1".$0."%&'  "&14B&"#"  64"%&4-.%&+-.  H  64"&3+"6"("<."%&'  D&"98, 

+"#.8&"$  ?$41-("  %+$&  1".:$.&4348$&,  %"*34-$&,  3  $%(3  *B&' 

.$"%&"4"<.B9,  &"  9"<."  "*<$0'%;  "&  %1".:$.&434"+-.."#"  39  %+$&- 

%"(.:-. 

V%(3  <$  64$7%&-+3&'  %$*$  ?-91.8&8)  %K$48  %  +.8&4$..$>  ?$41-('."> 

6"+$4=."%&'),  &"  %+$&,  6"6-+C3>  +  &-18)  %K$48  *87$&  .$64$4B+." 

K"18%34"+-&'%;  +  $5  :$.&4$,  *$%1".$0."  "&4-<-;%'  "&  +"#.8&"> 

6"+$4=."%&3, 3 &-139 "*4-?"9 *87$& "%&-+-&'%; + .$64$4B+."9 7+3<$.33 

.$"64$7$(5.."  7"(#"$  +4$9;,  +  37$-('."9  %(80-$,  7"  &$=  6"4,  6"1- 

&"6"("#3;  D&"#"  64"%&4-.%&+-  .$  3?9$.3&%;,  &.$.  $%(3  %K$4-  86-75&  3 

4-?"*I5&%;.   
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R6"9;.8&B$  K"49B  ?$41-(  "63%B+-)&  9-&$9-&30$%13$  9"7$(3  3(3 

#$"9$&433  #(-713=,  +"#.8&B=  3  +B681(B=  6"+$4=."%&$>,  -  +  6"+$7$.33 

%+$&-  "&."%3&$('."  D&3=  6"+$4=."%&$>  64";+(;)&%;  %+">%&+- 

64"%&4-.%&+, "#4-.30$..B= D&393 6"+$4=."%&;93.  

P", 0&" %1"4"%&' %+$&- ?-+3%3& "& %4$7B $#" 4-%64"%&4-.$.3;, 0&" %+$& 

9"<."  K"18%34"+-&'  3  1".:$.&434"+-&',  0&"  6"  ?-1".8  %"=4-.$.3; 

3968('%-  643+.$%5.."$  7+3<$.3$  +  3?"(34"+-..">  %3%&$9$  &$( 

%"=4-.;$&%;  3  &"  <$  1"(30$%&+"  7+3<$.3;,  1"&"4"$  *B("  643+.$%$.", 

6"137-$& D&8 %3%&$98 6"%($ %(3;.3; 3 +?-39"7$>%&+3; % .$>, Ð + D&"9 .$& 

.30$#" ."+"#", 6"%1"('18 3?+$%&." % 17Ð#" +$1-. {37} E7.-1" + 21Ð+$1$ 

+"%64"3?+$7$.3$  D&3=  3?+$%&."%&$>  &3&8(348$&%;  #$.3-('."%&')  3 

+"?.-#4-<7-$&%; 7$.$<.B93 %899-93, 1"&"4B$ 7(; 3= 6$4+""&14B+-&$($> 

39$(3  *B  64$731-&  -%&4"."930$%13=.  ,  ="&;  Tsakmakidis  3  %"-+&"4B 

+"%64"3?+"7;& 3?+$%&."$ + .-."9$4."%&3,  "7.-1"  643.:363-('."  &"  <$ 

%-9"$ 9"<." 8+37$&' .- "K3%."9 %&"($, 3#4-; % 9-;&.31"9 /')&".-. {38Ð
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40} 2"<$& *B&' -+&"4B 6$4$68&-(3 <-.4 3= %"03.$.3; 3 6$4$":$.3(3 3= 

%"*%&+$..8) 4"(', +7"=."+(5..B$ %&4"1"> 3? ã[-8%&-Ò X5&$: ãE%&-."+3%' 

9#."+$.'$, &B 64$14-%."!Ò?  

 

H  %+;?3  %"  %1-?-..B9  -*%847.-  &-1<$  #3#-.&"9-.3;  K3?313  +B%"13= 

D.$4#3>,  +B4-<-)A-;%;  +  %&4"3&$('%&+$  4-?(30.B=  8%1"43&$($>  3 

64"+$7$.33 %""&+$&%&+8)A3= D1%6$439$.&"+,  +  1"&"4B= +%5 0&"  8#"7." 

%&-(13+-$&%;  +"  +%$=  +"?9"<.B=  1"9*3.-:3;=.  E7.-  3?  &-13= 

1"((-*"4-:3>,  39$.8)A-;  %$*;  ATLAS,  4$#8(;4."  68*(318$&  "&05&B  " 

64"7$(-.."> 4-*"&$ % 03%("9 %"-+&"4"+ "1"(" 3(3 *"($$ 3.000. {41Ð42} 

O87; 6" .-?+-.3), -+&"4B D&3= "&05&"+ 6"7 ?.-9$.-&$($9 Springer 9.;& 

%$*; + 4"(3 &"#" &3&-.- 3? #4$0$%1"#" 93K-, 1"&"4B> 7$4<-( .$*"%+"7 .- 

%+"3= 6($0-=, 0&" 1".$0." .$ 9"<$& 4-%:$.3+-&'%; 3.-0$ 1-1 64";+($.3$ 

*"('."#" %-9"()*3; % &$.7$.:3$> 6$4$="7- + 9-.3) +$(303;, +%($7%&+3$ 

0$#" ".3 3?80-)& -4&$K-1&B, 1"&"4B$ %-93 <$ 3 64"3?+"7;&.   

T  #$"#4-K30$%1"98  -&(-%8  ATLAS  .$  39$$&  .31-1"#"  "&."C$.3;.  Y 

86"93.-) #$"#4-K30$%13> -&(-%, 6"%1"('18 ". 6"?+"(;$& 643*(3<$.3$ 1 
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+B681("> 3(3 +"#.8&"> 6"+$4=."%&3, 0&" 6"74-?89$+-$& &"6"("#30$%18) 

&4-.%K"49-:3) %"#(-%." &$"4$9e Gau §Ôa, 1"&"4-;  $A5 *87$& 86"9;.8&- 

.3<$.  

T"#7-  *-4-.B %&-(13+-)&%; (*-93,  &"  8  .3= 3? #(-?  ($&;& 3%14B Ð D&" 

"*A$3?+$%&.B>  K-1&.  L43  7"%&-&"0."  *"('C">  %1"4"%&3  +  4$?8('&-&$ 

&-1"#"  %&"(1."+$.3;  9"#8&  +B($&$&'  .$  &"('1"  3%14B,  ."  3  9"?#3. 

O1(-7B+-$&%;  +6$0-&($.3$,  0&"  *-4-.B,  %&4";A3$  3  "*%(8<3+-)A3$ 

4-?(30."#"  4"7-  8%1"43&$(3,  3(3  (3C$.B  9"?#"+  %  4"<7$.3;,  3(3 

8&4-&3(3 3= + 64":$%%$ "*80$.3;. V%(3 *B 8 .3= *B(3 9"?#3, &" ".3 .$ 

64"+"73(3 *B *$%%9B%($..B$ D1%6$439$.&B + 6"3%1-= "0$+37."#", ." 7(; 

.3=  .$6"%&3<39"#"  +  %+;?3  %  "&%8&%&+3$9  8  .3=  89-,  0&"  &-1<$ 

6"7&+$4<7-)& 6"6B&13 3?9$43&'  +.8&43-&"9.8)  6("&."%&'.  E&0-;+C3%' 

$5  3?9$43&',  -+&"4B  %""*A-)&,  0&"  ".-  64$+BC-$&  64$76"(-#-$98) 

6("&."%&' .$>&4"..B= ?+5?7. {43Ð44} 

, ="&; Albert Einstein .$ 64$+?"C5( + 9874"%&3 1.3<.31"+, 8 1"&"4B= ". 

803(%; 3 "& 1"&"4B= 6"Ð3.$4:33 6$4$.;( 3= ?-*(8<7$.3;, +" 9."#"9 ". 

*B(  64-+,  +  0-%&."%&3,  +  $#"  ?-9$0-.33  "  *$%1".$0."%&3  #(86"%&3. 

O"#(-%."  &$"433  "&."%3&$('."%&3,  #$.3>  %4$73  %(-*"89.B=  Ð  .$  *"($$ 

0$9 6"%4$7%&+$.."%&' 6" "&."C$.3) 1 4$-('."98 #$.3).  

L4"7"(<-;  .-C$  4-%%8<7$.3$,  64$4+-.."$  "&%&86($.3$9  +  K3?30$%18) 

4$-('."%&', %($78$& 64$76"("<3&', 0&" 0&"Ð&" 6"7"*."$ 6"+$7$.3) %+$&- 

+ ?$41-('."9 3 ?-?$41-('."9 "148<$.33 64"3%="73& + 9314"1"%9"%$ 643 

4"<7$.33  +$A$%&+$.."%&3,  643  6$4$="7$  "&  7+3<$.3;  per  se  1  $#" 

%"=4-.5.."> K"49$.  
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T"#7-  9874$:  81-?B+-$&  .-  .$*",  784-1  +373&  6-($:.  P-9,  +  ?3;)A3= 

#(8*3.-=  1"%9"%-,  6"7"?4$+-(-%'  +"?9"<."%&'  .-="<7$.3;  "&+$&"+  .- 

+"64"%B, "%&-+-+C3=%; *$?"&+$&.B93 .- M$9($. !"#3 <3(3 &-9, .- .$*$, 

.$7"%&3<39"9  3  .$6"%&3<39"9  7(;  ()7$>,  3  7BC-(3  .$  +"?78="9,  - 

DK34"9, 643*(3<$.3$9 1 1"&"4"98 *B(" 4-?4;<$.3$ #"4."#" +"?78=-. /" 

&-1 <$, 1-1 3 + %(80-$ % 6-(':$9, #"4.B> +"?78= "&.)7' .$ %6"%"*%&+8$& 

64"%+$&($.3) 89-, 3 7"%&3<$.3$9 -('63>%13= 3(3 #39-(->%13= +B%"& .$ 

7"%&3#-$&%; 3%&3.-,  6439$4 0$98 \+$>:-43;,  ;+(;)A-;%; 1".:$.&4-&"9 

#(86"%&3, %"%4$7"&"0$.."> + C+$>:-4%1"> 7$9"14-&33 3 -%%":334"+-..B= 

% .$>  CERNÔ"9 {45},  BISÔ"9  {46},  C+$>:-4%13= *-.1-=,  WPA {47},  EE/, 

C+$>:-4%13= 0-%-= 3 C+$>:-4%13= 1"4"+-=. 

H7B=-;  +"?78=  C+$>:-4%13=  U('6  {48},  F.  W.  Nietzsche  .-63%-(  &"& 

1"C9-4,  1"&"4B>  +6"%($7%&+33  +7"=."+3(  AdolfÔ-  SchicklgruberÔ-,  &.$. 

HitlerÔ-, 1 3?("<$.3) 3 "68*(31"+-.3) $#" *4$7"+B= K-.&-?3>. U('63.3?9 

;+(;$&%;  $A5  "7.39  643%1"4*.B9  %(80-$9  #(86"%&3,  &.$.  ?-9$A$.3; 

9B%(3&$('.">  7$;&$('."%&3  *$%%9B%($..B93  &$("7+3<$.3;93.  P"  <$ 

%-9"$  1-%-$&%;  "(3963>%13=  3(3  K8&*"('.B=  +B%"&,  "63%B+-$9B= 

K"498(">: ãJ84.-; #"("+- ."#-9 6"1"; .$ 7-5&Ò. 

E7.-1"  7+3<$.3$  +"?9"<."  .$  &"('1"  1  .$*8,  ."  &-1<$  +  "*4-&."9 

.-64-+($.33.  N$9  #(8*<$  .-*()7-&$('  6"#48<-$&%;  +  9314"934,  &$9 

.$?.-03&$('.$$ %&-."+;&%; +$(303.B, 3 + 643*(3<$.33 1 .8() 7+3<$.3$ 

%&-."+3&%;  4-+."?.-0."  .$6"7+3<."%&3,  -  7(3.-  3  64"7"(<3&$('."%&' 

3%0$?-)&.  H"  +&"4"9  643*(3<$.33  64$7%&-+39  %$*$  64"%&4-.%&+",  + 

1"&"4"9  %"+$4C-$&%;  *$%03%($.."$  9."<$%&+"  9314"%1"630$%13= 

4-?.".-64-+($..B=  7+3<$.3>,  0'5  %899-4."$  +B4-<$.3$  4-+."  .8(), 

6"%1"('18  7(;  1-<7"#"  7+3<$.3;  %8A$%&+8$&  "*4-&."$  $98  7+3<$.3$, 

37$.&30."$,  ."  64"&3+"6"("<."$  $98  6"  .-64-+($.3),  864-?7.;)A$$ 
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6$4+"$  3  +"?+4-A-)A$$  %3%&$98  1"($*-&$('.B=  7+3<$.3>  +  64$<.$$ 

%"%&";.3$.  G-+."%(80->."%&'  3(3  4-+."+$4";&."%&'  D&3=  7+3<$.3>  Ð 

748#"> K-1&"4 %899-4."#" 4-+."+$%3;.  

H &-1"9 64"%&4-.%&+$ 7+3<$.3$ +"  +%$= .-64-+($.3;= 4-+."?.-0."  3(3 

4-+."7$>%&+$..",  6"%1"('18  "."  4-+."%(80->."  3  4-+."+$4";&." 

4-%64$7$($.",  3  ()*"$  .-64-+($.."$  7+3<$.3$  *87$&  64"3%="73&' 

6"&$.:3-('." *$%1".$0." 3 (3.$>."Ð6"%&86-&$('." + ()*"9 .-64-+($.33, 

&.$. &-1"$ 64"%&4-.%&+" ;+(;$&%; 3?"&4"6.B9. /-64-+($.."$ 7+3<$.3$ + 

3?"&4"6."9 64"%&4-.%&+$ 64"3%="73& % 6"%&";.."> %1"4"%&'), 6"%1"('18 

64"&3+"7$>%&+8)A$$  $98  7+3<$.3$  4-+."  4-+."7$>%&+8)A$98  +"  +%$= 

.-64-+($.3;=,  +%($7%&+3$  0$#"  .$  64"3%="73&  $#"  8%1"4$.3$  3(3 

?-9$7($.3$.  Q&39  "*I;%.;$&%;  .-6439$4  6"%&";.%&+"  %1"4"%&3 %+$&-  + 

37$-('."Ð3?"9$4."9 64"%&4-.%&+$.  

H" +%$($.."> %"7$4<3&%; *$%1".$0."$ 1"(30$%&+" 7+3<$.3; {49}, ." 7(; 

K"49""*4-?"+-.3;  %8A$%&+$..-  &"('1"  &-  $#"  0-%&'  3(3  K4-1:3;,  + 

1"&"4">  7+3<$.3$  %"=4-.;$&%;.  H  %8*64"%&4-.%&+$  %  %"=4-.5..B9 

7+3<$.3$9  64"3%="73&  6"(;43?-:3;  7+3<$.3;,  643+"7;A-;  1 

73KK$4$.:3-:33  3  +%5  *"('C$98  4-%="<7$.3)  K-?  D&"#"  7+3<$.3;.  H 

.$3?"&4"6."9  6"764"%&4-.%&+$  %"=4-.;$&%;  3968('%  3(3  3?9$.$.3$ 

1"(30$%&+-  7+3<$.3;,  3  D&"  6"764"%&4-.%&+"  "*(-7-$&  748#393 

1-0$%&+-93 3(3  %+">%&+-93,  0$9  3?"&4"6."$  64"%&4-.%&+",  3?  1"&"4"#" 

"." 64"3?"C(" 3(3 +B7$(3("%', &.$. + .59 748#3$ ?-1".B 7+3<$.3;.  

H%$ K"49B 64"3%="7;& 3? 3?"&4"6."#" 64"%&4-.%&+-, ." + 1-<7"> K"49$ 

%"=4-.;$&%;  %+">%&+$..B> $>  3968('% 3(3  1"(30$%&+"  7+3<$.3;,  3  D&3 

.$"7."4"7."%&3  K"49""*4-?"+-.3;  %"=4-.;)&%;  3  64";+(;)&%;  +  3= 
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7-('.$>C$9 4-?+3&33, &.$. D+"():33, 643+"7;A39 1 73+$4#$.:33 K"49 3 

.-*()7-$9"98 6434"7."98 9."#""*4-?3).  

T-1 9B 8<$ +B;%.3(3, 6434"7.B$ K"49B ;+(;)&%; K4-1&-(-93, + 1"&"4B= 

+"%64"3?+"73&%;  3=  %-9"6"7"*3$  "&."%3&$('."  D($9$.&-4.B=  K"49,  3? 

1"&"4B=  ".3  64"3%="7;&  3  %"%&";&.  N&"  <$  .$  ;+(;$&%;  K4-1&-("9? 

E0$+37."  &",  +  059  "&%8&%&+8$&  D($9$.&-4."$  %"7$4<-.3$,  -  &-1"+B9 

;+(;$&%; 3?"&4"6."$ 64"%&4-.%&+", 1"&"4"$ .$('?; .-?+-&' 3?"9"4K.B9, 

6"%1"('18  +  .59  "&%8&%&+8)&  K"49B.  !$%K"49$.."%&'  <$  ;+(;$&%; 

64"&3+"6"%&-+($.3$9  K"49$,  3  +  D&"9  %9B%($  K"49B  ;+(;)&%; 

"64$7$(3&$($9 *$%K"49$.."%&3, "&."C$.3$9 *$%K"49$.."%&3 1 K"49-9.   

1 Ð D&" D($9$.& 03%("+"#" K4-1&-(-, 6"%($7"+-&$('."%&3 3(3 4;7- 03%$( 

3 ?.-0$.3>. U 0&" .$ $%&' K4-1&-( + 03%("+"9 3?9$4$.33? Q&" &", 0&" .$ 

39$$&  3?9$4$.3;,  .-6439$4  .$"64$7$(5.."$  64"%&4-.%&+"  3(3  0, 

9-&$9-&30$%1-;  %3.#8(;4."%&',  .$Ð9."<$%&+",  #7$  .$+"?9"<.B 

-(#$*4-30$%13$ "6$4-:33 % D($9$.&-93 9."<$%&+-. 

O"=4-.5.."$  7+3<$.3$  %+;?-."  %  4-?9$4."%&'),  64"&;<5.."%&'),  -  % 

64"="<7$.3$9 73%&-.:33 %+;?-." +4$9; 64"="<7$.3;, 1"&"4B$ .$ 9"#8& 

4-+.;&'%;  .8().  Q&3  .$  4-+.B$  .8(),  "&(30.B$  "&  .$#"  ?.-0$.3; 

.-?B+-)&%;  <3?.$..B>  68&'  3  <3?.'  (+4$9;  <3?.3).  /$.8($+B$ 

3?9$4$.3; 64$+4-A-)& 3?"&4"6."%&' + -.3?-&4"6."%&', *$%1".$0."%&' + 

1".$0."%&',  %6("C."$  +  73%14$&."$,  .$"64$7$(5.."$  +  "64$7$(5.."$. 

L"1-?-&$($9  +$A$%&+$.."%&3  3(3  <3?.$.."%&3  ;+(;$&%;  3?"=4".."%&', 

&.$.  %8A$%&+"+-.3$  D($9$.&"+  .$1"$#"  9."<$%&+-  +  "7."9  +4$9$.."9 

3.&$4+-($ 3(3 "&4$?1$ 7(3&$('."%&3. 2"<."  .-6439$4 %1-?-&',  0&" +%$ 

1($&13  "7."#"  "4#-.3?9-  3?"=4"..B,  -  #-49".30.B$  "&."C$.3;  9$<78 

.393 "64$7$(;)&%; 1-1 %3.=4".3?9.  
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/-?"+59  64"%&4-.%&+",  +  1"&"4"9  4$-(3?8)&%;  +%$  +"?9"<.B$  +37B 

7+3<$.3;  6"(.B9  64"%&4-.%&+"9,  1"&"4"$  6"  "64$7$($.3)  ;+(;$&%; 

3?"&4"6.B9 3 3?"9$4.B9, 6"%1"('18 $#" 9$4."%&' 4-+.- .8(). H "&(303$ 

"&  .$#",  +  .$6"(."9  64"%&4-.%&+$  %899-  +%$=  $#"  7+3<$.3>  .$  4-+.- 

.8().  

P$6$4'  64$76"("<39,  0&"  +  4$?8('&-&$  7$($.3;  3  74"*($.3;  6"(."#" 

64"%&4-.%&+- .- 64"3?+"7.B$ "& .$#" 6"764"%&4-.%&+- + .3= %"=4-.;)&%; 

4-?(30.B$ 1"(30$%&+- 7+3<$.3;, + "7.3= 3?*B&"1 7+3<$.3;, - + 748#3= 

$#" .$7"%&-&"1, + 4$?8('&-&$ 0$#" 6"(."$ 64"%&4-.%&+" %"=4-.;$& %+") 

6"(."&8 .$%9"&4; .-  &",  0&" "."  %"7$4<3& + %$*$ 9."<$%&+" .$6"(.B= 

64"%&4-.%&+.  J4"*($.3$  6"(."#"  64"%&4-.%&+-  3  K4-1&-(3?-:3;  D&3= 

.$6"(.B= 64"%&4-.%&+ .$ 3?9$.;$& "*A$#" "*I59- 6"(."#" 64"%&4-.%&+-, 

6"%1"('1"  6"764"%&4-.%&+-  ;+(;)&%;  $#",  $%(3  .$  3?"9$4.">,  &" 

D1+3+-($.&.">  0-%&')  3  64"3%="7;A-;  &"6"("#30$%1-;  &4-.%K"49-:3; 

4"<7-$&  3  3?"(348$&  K"498,  ."  .30$#"  .$  643*-+(;$&  3(3  8*-+(;$&  + 

6"4"73+C$9 $5 64"%&4-.%&+$. H D&"9 %9B%($, .31-1"#" 4-%C34$.3; 3(3 

%<-&3; +%$($.."> + ?-+3%39"%&3 "& 1"%9"("#30$%1"> 1".%&-.&B, 1"&"48) 

6B&-(%; "*"%."+-&' Albert Einstein, 3 " 059 64"7"(<-)&%; %6$18(;:33 7" 

%3=  6"4,  *B&'  .$  9"<$&.  G$0'  9"<$&  37&3  &"('1"  "  ("1-('.B= 

64"%&4-.%&+$..B= K(81&8-:3;= 7+3<$.3;, 1"&"4B$ 9"#8& 39$&' *"('C8) 

64"&;<5.."%&', "7.-1" "&(30.8) "& *$%1".$0."%&3. 

/$+"?9"<." %7$(-&' K"&"#4-K3) 3?"&4"6."#" 64"%&4-.%&+-, 6"%1"('18 + 

&-1"9  64"%&4-.%&+$  "&%8&%&+8)&  64$76"%B(13  3  8%("+3;  7(;  .$5  3  $5 

64"3?+"7%&+-.  H  -.3?"&4"6."9  64"%&4-.%&+$  K"&"#4-K34"+-.3$ 

+"?9"<.",  3  K"&"#4-K3;  ?-6$0-&($+-$& .$4"+."%&3 D&"#"  64"%&4-.%&+-, 

$#"  73%14$&.B$  %"%&";.3;,  1"&"4B$  7"%&86.B  +"%643;&3),  -.-(3?8  3 
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6"%&3<$.3).  ["&"#4-K3;  6"?+"(;$&  643*(3<$.3$  1  %("<."98  3 

.$"*I;&."98 68&59 $#" 7$($.3; .- 6"%($7"+-&$('.B$ 0-%&3. 

H%5 6434"7."$ 9."#""*4-?3$ $%&' 64"$1:3; +-1889.B= 9314"K(81&8-:3>, 

%&-."+;A3=%;  643  3=  %("<$.33  9-14"K(81&8-:3;93,  +"%643.39-$9B$ 

.-93 1-1 K"49B, K$."9$.B 3 ;+($.3;. ["&"#4-K3;, 1"&"4-; + "&14B&33 3 

3%%($7"+-.33  -&"9-  %I3#4-(-  ?-9$0-&$('.8)  4"(',  6"?+"(;$& 

K31%34"+-&'  .$64$4B+."$  *B%&4"$  3  9-("$  7+3<$.3$  3  &$9  %-9B9 

4-?("<3&'  $#"  .-  %"%&-+(;)A3$  K4-#9$.&B,  %"?7-&'  64"%&4-.%&+$..8) 

9"7$(',  6"7"*.8)  $98.  V%(3  7$(-&'  6("%13$  %$0$.3;  3(3  %4$?B 

-.3?"&4"6."#"  64"%&4-.%&+-,  &"  .-  D&3=  6("%1"%&.B=  %$0$.3;=  *878& 

"&"*4-<-&'%;  .$4"+."%&3  3(3  6$4$6-7B  3?"9$4."%&3  3  D.$4#$&30$%1"> 

3?"6"&$.:3-('."%&3.  V%(3  <$  6"6B&-&'%;  7$(-&'  &-13$  %$0$.3;  6" 

3?"9$4.B9  3  3?"6"&$.:3-('.B9  &"01-9,  (3.3;9  3  6("%1"%&;9,  &"  + 

4$?8('&-&$ &-13$ 6"+$4=."%&3 *878& .$ #(-71393, - .$4"+.B93. L4"$1:3; 

.$4"+."> 6"+$4=."%&3 .- 4"+.8) $%&' 4$781:3; %86$46"?3&3+."%&3, 0&" 

6$4$7-5&%;  3?"6"&$.:3-('.B93  (3.3;93.  P-1393  (3.3;93  +  3?+$%&."9 

643*(3<$.33  9"<."  "&"*4-?3&'  .$4"+."%&3  6"+$4=."%&3  M$9(3  3(3 

64"K3(3  D($1&4"9-#.3&."#"  4-%64$7$($.3;  +  64"%&4-.%&+$,  .-?B+-$9B= 

6"(;93.  

["&"#4-K3;  ;+(;$&%;  K31%-:3$>  %86$46"?3&3+."#"  +"(."+"#"  K4".&-, 

?-6$0-&($+-$9"#"  .-  6"+$4=."%&3  K"&"D98('%33.  ,9$.."  6"D&"98 

K"&"#4-K3;  64$7%&-+(;$&  %"*">  .$  8%4$7.5.."%&'  9$<78  &59.B9  3 

%+$&(B9, - 0$4$7"+-.3$ &59."#" 3 %+$&("#", 0&" "&4-<-$& D.$4#$&30$%13$ 

4-?(303;  +  +"(."+"9  K4".&$.  H  13.$9-&"#4-K33  6"%($7"+-&$('."%&' 

9."<$%&+- K"&"#4-K3> +"%%"?7-5& 3?9$.$.3$ %86$46"?3&3+."#" K4".&- 3 

4$1".%&48348$&  7+3<$.3$  +  64"$1&3+.">  6("%1"%&3  K"&"#4-K3>, 
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9"7$(348;  1"($*-.3;  6("&."%&3  3  4-?4;<5.."%&3,  %"+$4C-)A3$%;  + 

64"%&4-.%&+$.  

X"("#4-K30$%1-; K"&"#4-K3; "&"*4-<-$& ?-6$0-&($+-$9"$ 64"%&4-.%&+" 

+ *"('C$9 "*I59$, 0$9 "*B0.-; K"&"#4-K3;, - + 9"?#$ K31%348$&%; 3(3 

?-6"93.-$&%; $A5 *"('C3> "*I59 3.K"49-:33 + K"49$ #"("#4-K30$%1"> 

13.$9-&"#4-K33,  1"&"4-;  9"<$&  +"%64"3?+"73&'%;  643  +"%6"93.-.33. 

O""&+$&%&+$.." 3= 591"%&3, +.$C.3$ K"49B 6-9;&3 4-?(30-)&%;.  

BrownÔ%13$  0-%&3:B  .$  ?-14$6($.B  +  D98('%33  K"&"6(-%&3.13  3(3 

K"&"*89-#3,  3  6"D&"98  %(8<-&  3.731-&"4"9  .$4-+."9$4."#" 

4-%64$7$($.3; 7+3<$.3; + %4$7$, #7$ 64"3%="73& BrownÔ%1"$ 7+3<$.3$. 

/$4-+."+$%."$ %"%&";.3$ %4$7B +"?4-%&-$& 643 6"+BC$.33 &$96$4-&84B, 

0&" "&4-<-$&%; .-  1"($*-&$('.B= 7+3<$.3;= BrownÔ%13= 0-%&3:.  H D&"9 

%9B%($  BrownÔ%13$  0-%&3:B  6"7"*.B  +$%-9,  6"%4$7%&+"9  1"&"4B= 

3?9$4;$&%; 1"(30$%&+" 7+3<$.3;. 

/-  +$%-=  64"3%="73&  84-+."+$C3+-.3$  %4-+.3+-$9B=  1"(30$%&+,  ."  + 

64"%&4-.%&+$  .$&  "%3,  .$"*="739">  7(;  +?+$C3+-.3;,  3(3  &"013 

14$6($.3; 9-;&.31- 0-%"+. L"D&"98 .$4-+."+$%.B$ %"%&";.3;, %6".&-.." 

+"?.31-)A3$ + 64"%&4-.%&+$,  ?-14$6(;)&%; + .3= %-93=,  3  3?9$.;)&%; 

&"('1"  643 +?-39"7$>%&+33 % 748#393 .$4-+."+$%.B93 %"%&";.3;93.  ,? 

9."<$%&+-  .$4-+."+$%.B=  %"%&";.3>  %1(-7B+-)&%;  %86$46"?3&3+.B$ 

%"%&";.3;,  1"&"4B$  39$)&  K"498  +$A$%&+$.."%&3,  +  &"  +4$9;  1-1 

D($1&4"9-#.3&.B$  +"(.B  3  6"(;,  4-%64"%&4-.;)A3$%;  +  3?"&4"6."9 

64"%&4-.%&+$  64$7%&-+(;)&  %"*">  %"=4-.5.."$  7+3<$.3$,  .$  39$)A$$ 

+$A$%&+$.."> K"49B, 3 6"D&"98 3?"&4"6."$ 64"%&4-.%&+" +"?+4-A-$&%; 

+ %+"5 6$4+".-0-('."$ %"%&";.3$ 6"%($ 64"="<7$.3; +"(.. 
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U&"9 Ð D&" 86"4;7"0$.."$, 4-+."+$%."$ 3 6"D&"98 8%&">03+"$ %"%&";.3$, 

+ "&(303$ "& 64"K"49, 3? 1"&"4B= ".3 +"?.31-)&, 3 1"&"4B$ 6";+(;)&%; 

3  3%0$?-)&  +  K3?30$%13=  D1%6$439$.&-=,  "%&-+(;;  (3C'  %($7B  + 

7$&$1&"4-=,  4$#3%&4348)A3=  K(81&8-:33,  64"3%="7;A3$  + 

D1%6$439$.&-('."9  64"%&4-.%&+$,  ;+(;;%'  .$4-+."+$%.B93,  3  6"&"98 

.$8%&">03+B93  9314"1"%930$%1393  %"%&";.3;.  H  6$43"730$%1"> 

%&481&84$ -&"9.B= K4-1&-("+,  .-?B+-$9B93 =3930$%1393 D($9$.&-93  3 

9"($18(-93,  4$-(3?8$&%;  643.:36  7"6"(.3&$('."%&3  .$6"(.B= 

64"%&4-.%&+ % 3?*B&1"9 3 .$7"%&-&1"9 7+3<$.3;, 84-+"+$C3+-)A3= 748# 

748#-  +  3=  %899$.  L43  4"%&$  -&"9.B=  K4-1&-("+  +  64":$%%$  ;7$4."#" 

%3.&$?-  3(3  %(3;.33  ;7$4,  %"64"+"<7-)A39%;  8+$(30$.3$9  -&"9."#" 

."9$4-,  64"3%="73&  &"6"("#30$%1-;  &4-.%K"49-:3;  3(3  64$+4-A$.3$ 

64"&"."+ + .$>&4".B 3 +B%+"*"<7$.3$ 3?*B&"0."#" 1"(30$%&+- 7+3<$.3; 

+  +37$  6"?3&4"."+  (64"&"..B>  -+&"1-&-(3?  +  ="7$  :$6.">  4$-1:33, 

protonÐproton chain  reaction),  -  "*4-&.B> 64":$%%, ;7$4.B> 4-%6-7 643 

3?*B&1$  64"&"."+  +  ;74$,  64"3%="73&  643  3=  03%($..">  4$781:33  + 

64":$%%$ 6"#("A$.3;  D.$4#33  K"&"."+  3(3  D($1&4"."+  3?  D($1&4".."> 

"*"("013 (electron capture) 3 &4-.%K"49-:33 64"&"."+ + .$>&4".B.  

H D&"9 %9B%($ +$A$%&+",  %"%&";A$$ 3? -&"9"+,  ;+(;$&%;  D1+3+-($.&"9 

6"(."#"  64"%&4-.%&+-,  6"%1"('18  .$4-+.B$  1"(30$%&+-  7+3<$.3;  +  .59 

84-+."+$C3+-)& 3 .$>&4-(3?8)& 748# 748#-  6"%4$7%&+"9 1"9*3.-:33 3 

4$1"9*3.-:33 7"6"(.3&$('.B= 6"764"%&4-.%&+, + 1"&"4B= D&3 .$4-+.B$ 

1"(30$%&+-  7+3<$.3;  %"=4-.$.B.  Q&"&  643.:36  7"6"(.3&$('."%&3  Ð 

64303.- K4-1&-(3?-:33 3(3 +"?4-%&-.3; 84"+.$> "4#-.3?-:33 +$A$%&+-.  

/$63%-."$ 80$.3$ L(-&".- {50Ð51} 6"%&8(348$& 7+- 643.:36- *B&3;: 1. 

L43.:36 $73.%&+-, %($7%&+3$9 0$#" ;+(;$&%; "64$7$(5.."%&' 3 64303.."Ð

"*8%("+($.."%&'  +$A$%&+$.."%&3.  2.  L43.:36  %8A."%&.">  78-('."%&3 
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.$"64$7$($.."%&3 3  *$%1".$0."%&3,  0&"  ;+(;$&%;  64303.">  *"('C"#"  3 

9-("#".  Q&3  643.:36B,  +  6$4$("<$.33  .-  %"+4$9$..B>  ;?B1, 

%""&+$&%&+8)&  7"6"(.3&$('."%&3  3  K4-1&-('."%&3  +$A$%&+$..B=  K"49, 

64"3%="7;A3=  3?  7+8=  64"&3+"6"("<.B=  7+3<$.3>:  :$.&4"%&4$9($.3; 

3(3 ()*+3 philia, 3 :$.&4"*$<."%&3 3(3 3?*$#-.3; phobia. O&4$9($.3$ 1 

64"%&4-.%&+$.."98  7$($.3)  6"4"<7-$&  9-("$,  -  %&4$9($.3$  1 

4$64"781:33  3(3  +"%64"3?+$7$.3)  9-("#"  6"4"<7-$&  *"('C"$  3(3 

9-1%39-('."$. 

L4$7%&-+($.3$ "  &"9,  0&"  +%5 + 6434"7$ %+;?-."  3  $73."  643"*4$("  8 

K3?31"+ ?.-0$.3$ %68&-.."%&3 3 ?-68&-.."%&3 &.$. .$6".39-.3; 6434"7B 

D&"#"  $73.%&+-.  G-%68&B+-;  D&8  %68&-.."%&',  "64$7$(39,  0&"  7+3<$.3; 

.-="7;&%;  +  %+;?-.."9  %"%&";.33,  "6"%4$78$9"9  3?"&4"6.B9 

64"%&4-.%&+"9, 64";+($.3$9 0$#" ;+(;$&%; D($1&4"9-#.3&."$ 6"($ + .59.  

Q($1&4"9-#.3&."$  6"($  Ð  D&"  64"$1:3;  %+;?-.."#"  3(3  %"=4-.5.."#" 

7+3<$.3;  .-  64"%&4-.%&+",  "6"%4$78)A$$  +?-39"7$>%&+3$  +$A$%&+-, 

1"&"4"$  ;+(;$&%;  "64$7$(3&$($9  &-1">  64"$1:33  3(3  "&"*4-<$.3$9 

+?-39"7$>%&+3;.  ,?  643.:36-  7"6"(.3&$('."%&3  %($78$&,  0&"  %3(- 

+?-39"7$>%&+3;  3(3  ?.-0$.3$  6"(;  D&"#"  +?-39"7$>%&+3;  64"6"4Ð

:3".-('.-  64"%&4-.%&+$..">  6"(;43?-:33  3(3  %&$6$.3  -.3?"&4"6."%&3 

+?-39"7$>%&+8)A$#"  +$A$%&+-,  3  "*4-&."  64"6"4:3".-('.-  1+-74-&8 

4-%="<7$.3; 9$<78 +?-39"7$>%&+8)A393 0-%&;93, &.$. 4-%%&";.3) 9$<78 

.393.  

,.&$4$%."  "&9$&3&'  +  D&"9  9$%&$  .-C$#"  4-%%8<7$.3;  %="7%&+" 

64":$%%"+  ;7$4."#"  %3.&$?-  3  *3"("#30$%1">  4$64"781:33.  ,  &"&  3 

748#"> 64":$%% 64$7%&-+39 + K-?"+B= 6$4$="7-= %(3;.3; 3 4-%="<7$.3; 
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D($9$.&-4.B=  K"49  K4-1&-("+,  +  6$4+"9  %(80-$  -&"9.B=,  -  +"  +&"4"9 

%(80-$ 1($&"0.B=, 3 6"%($78)A$#" 4"%&-.  

 

R4-+.3+-.3$  .$6"(.B=,  &.$.  .$4-+.B=  64"%&4-.%&+  6"  643.:368 

7"6"(.3&$('."%&3  Ð  64""*4-?  +%$=  64"03=  84-+.$.3>  +  9-&$9-&31$, 

K3?31$, *3"("#33 3(3 %":3"("#33. E%."+- "*A$%&+- Ð "*A$.3$, &.$. "*9$. 

?.-.3;93 3 $#" 6$4$4-%64$7$($.3$ % :$(') 7"%&3<$.3; 6"(."#" ?.-.3; 3 

6"+BC$.3;  $#"  84"+.;.  V%&$%&+$..B>  "&*"4  8%&">03+B=  %"%&";.3> 

64"3%="73& 643  4$1"9*3.-:33  .$6"(.B=  64"%&4-.%&+ 3  %$($1:33  3=  .- 

%&-*3('."%&'.  H  D&"9  6".39-.33  1-1  #$.$&31-,  &-1  3  =393;  3?80-)& 

%+">%&+-  K4-1&-("+  3  8%("+3;  %"=4-.$.3;  3=  1"#$4$.&."%&3,  &.$. 

8%&">03+"%&3,  643  4"%&$  3  1"9*3.-:33  4-?(303>  +  7-..">  %3%&$9$ 

+?-39"7$>%&+3; % "148<-)A$> %4$7">.   
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J-($$, 643*(3<-;%' 1 6".39-.3) 6434"7B +$A$%&+$.."%&3 3 %"=4-.$.3; 

1"(30$%&+-  7+3<$.3;  +  .$>,  4-%%9"&439  K"49B  64"%&4-.%&+$.."#" 

4-%64$7$($.3; 3 7$($.3; 7+3<$.3; + 64"%&4-.%&+$.  

J$($.3$ 64"%&4-.%&+-  *$? "%&-&1-  +"?9"<."  18*-93,  &.$.  6"764"%&4-.Ð

%&+-93,  "#4-.30$..B93  6("%1"%&;93  %  .8($+">  143+3?.">.  T8*30$%1"$ 

7$($.3$  *$?4-?9$4."$,  6"%1"('18  18*B  ()*"#"  4-?9$4-  6"7"*.B  748# 

748#8, .$?-+3%39" "& 1"DKK3:3$.&- 6"7"*3;.  

 

L4"%&4-.%&+" .$ 9"<$& 3%143+(;&'%; 6"7 7$>%&+3$9 1-13=Ð(3*" %3(, 1-1 

D&"  K-.&-?348$&  &$"43;  #4-+3&-:33.  V#"  %+">%&+-  9"#8&  3?9$.;&'%;,  3 

64$<7$ +%$#", 3?"&4"6."$. &.$. 4-+."+$%."$ %"%&";.3$ 9"<$& %&-."+3&'%; 

-.3?"&4"6.B9,  &.$.  .$4-+."9$4.B9  "&."%3&$('."  1"(30$%&+-  7+3<$.3;. 

L4$7%&-+39 4-%64$7$($.3$ .$4-+."9$4."%&3 7+3<$.3;, 64"&3+"6"%&-+3+ 

18*30$%1"$  64"%&4-.%&+"  %"7$4<-A$98%;  +  .59  %K$430$%1"98 

6"764"%&4-.%&+8.  
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H  &"  +4$9;  1-1  18*B  +  6"7$(5.."9  393  64"%&4-.%&+$  %"6431-%-)&%; 

#4-.;93,  %"7$4<-A3$%;  +  .3=  %K$4B %"6431-%-)&%;  % #4-.;93  18*"+  3 

748#  %  748#"9  +  &"01-=  %"6431"%."+$.3;.  T-1  8<$  "&9$0-("%', 

89$.'C$.3$  4-?9$4-  3(3  1"DKK3:3$.&-  6"7"*3;  18*"+  .$  643+"73&  1 

3?9$.$.3)  3=  8#("+B=  3?9$4$.3>,  0&"  "7.-1"  .$+$4."  +  %(80-$ 

?-1()05..B=  +  .3=  %K$4.  W"&;  18*B  3  %K$4B  %03&-)&%;  +  9-&$9-&31$ 

&-1393 <$ 6"7"*.B93 K"49-93, 1-1 1+-74-&B 3 "148<."%&3, 3 9-(B> 148# 

3(3  %K$4-  %03&-)&%;  6"7"*.B93  148#8  3(3  %K$4$  *"('C$#"  4-?9$4-, 

"7.-1"  643  *(3<->C$9  4-%%9"&4$.33  D&"  +B%1-?B+-.3$  .$  3%&3.."$, 

6"%1"('18  643  89$.'C$.33  148#-  3(3  %K$4B  3=  143+3?.-  +"?4-%&-$&, 

6"7"*."  &"98,  1-1  0-%&"&-  D($1&4"9-#.3&.B=  +"(.  "*4-&." 

64"6"4:3".-('.-  3=  7(3.$.  ,?  0$#"  %($78$&,  0&"  %  89$.'C$.3$9 

1+-74-&"+  7$($.3;  64"%&4-.%&+-,  143+3?.-  %"7$4<-A3=%;  +  .3=  %K$4 

%&4$93&%; 1 *$%1".$0."%&3, + 059 +B4-<-$&%; 8%&-."+($.."$ "&."C$.3$ 

"*4-&.">  64"6"4:3".-('."%&3  9$<78  4-?9$4."%&')  3  143+3?.">. 

U.-("#"9  D&3= "&."C$.3> ;+(;$&%;  %634-('  % 6"%&";.."  +"?4-%&-)A$> 

143+3?.">, +%($7%&+3$ 0$#" $5 4-738% %&4$93&%; 1 .8(). H &" +4$9; 1-1 

%634-('  Fibonacci  .-03.-$&%; % .8(;  3 %+"4-03+-$&%; 1 .$98,  Torricelli's 

trumpet %&4$93&%;, ." .$ 643*(3<-$&%; 1 .$98.  
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J-($$,  $%(3  64$76"("<3&',  0&"  +  &"01$  %"6431"%."+$.3;  1+-74-&"+  3 

%K$4 +"?.31-$& 7+3<$.3$, &" K"49- $#" 4-%64"%&4-.$.3; 6" 6("%1"%&;9 

1+-74-&"+  3  %K$4  4-?."$.  H  &"  +4$9;  1-1  7+3<$.3$  3?  &"013  $#" 

+"?.31."+$.3;  6"  6("%1"%&3 #4-.$> 1+-74-&"+ 4-%64"%&4-.;$&%; +" +%$ 

%&"4".B  +  *$%1".$0."%&'  1".:$.&430$%1393  148#-93,  "."  4-%64"Ð

%&4-.;$&%;  6"  6"+$4=."%&3  %K$4B  +  K"49$  4-%C34;)A3=%;  3  "6;&' 

%<39-)A3=%; 148#"+, 7"%&3#-)A3= 9-1%3989- .- D1+-&"4$ 3 93.3989- .- 

6"()%-=,  #7$  "."  %."+-  %="73&%;  +  &"018.  T4"9$  &"#",  .-  6"+$4=."%&3 

%K$4B  +"?9"<."  +"?.31."+$.3$  %&";03=  +"(.,  +  &"  +4$9;  1-1  .- 

6"+$4=."%&3 #4-.$> 1+-74-&"+ D&" 3%1()0$.", 6"%1"('18 +"(.B 8="7;& + 

*$%1".$0."%&'.  

T8* + 7-.."9 64$7%&-+($.33 ;+(;$&%; 7$(3&$($9 3(3 7$($.3$9 6"(."#" 

64"%&4-.%&+-  3  $#"  4$64$?$.&-:3$>,  -  %"%&-+(;)A3$  $#"  6"764"%&4-.Ð

%&+-, 7$(39B$ 6("%1"%&') %K$4B .- 7+$ 0-%&3 Ð 9"7$(') .$6"(.B= 3(3 

7"6"(.3&$('.B= 64"%&4-.%&+. ,= "&."C$.3; + %(80-$ %K$4B $73.30."#" 

4-738%- 39$)& %($78)A3$ ?.-0$.3;: 

E*I59 18*- vc = (2r) 3= 8 

E*I59 C-4- vb = 4/3 L (  L r 3 = 4/3 L (  

E&."C$.3$ "*I59- 18*- 1 "*I598 C-4- vc/vb = 6 L (  

E&."C$.3$ "*I59- C-4- 1 "*I598 18*- vb/vc = 1/6 L (  

G-?.3:- "*I59"+ 18*- 3 C-4- vc - vb = 20/3 L (  

,.&$4$%."  ?-9$&3&',  0&"  643  %($78)A$>  -43K9$&30$%1">  "6$4-:33 

6"(80-$&%; 03%(" 

vc - vb/vc = 20/3 L (  / 8 = 20/24 L (  = 5/6 L (   
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643*(3?3&$('." 4-+."$ 2,618  + 03%("+"9 +B4-<$.33, 37$.&30."$ "7."98 

3? ?.-0$.3> K8.1:33 

< 2 = <  + 1 = 2.618 É , 

#7$ <  Ð ?"("&"$ %$0$.3$ 3(3 #-49".30."$ 7$($.3$. 

L4"7"(<-; 4-%%8<7$.3$, 64$76"("<39, 0&" + 18*30$%1"> 4$64$?$.&-:33 

6"(."#" 64"%&4-.%&+- 3?*B&"1 7+3<$.3; 1".:$.&4348$&%; + %K$4$, - $#" 

.$7"%&-&"1 + 64"%&4-.%&+$, 64$7%&-+(;)A$9 %"*"> 4-?.3:8 "*I59"+ 18*- 

3  C-4-.  P-1"$  7$($.3$  4$64$?$.&-:33  6"(."#"  64"%&4-.%&+-  .- 

7"6"(.3&$('.B$ ;+(;$&%; 9"7$(')  -&"9-,  + 1"&"4"9 64"&".  3 D($1&4". 

.-="7;&%;  +  %+;?-.."9  84-+."+$C$.."9  %"%&";.33.  J48#39  6439$4"9 

4-?7$($.3; 1"(30$%&+- 7+3<$.3; 3(3 %"=4-.5..B= 3968('%"+ 7$>%&+3; 3 

64"&3+"7$>%&+3;  ;+(;)&%;  *3"9$9*4-.B,  &.$.  7+">.B$  (3637.B$  %("3, 

6"%&4"$..B$  6"  643.:368  &"6"("#30$%1">  "4#-.3?-:33  #374"K3('.B=  3 

#374"K"*.B=  %"%&-+(;)A3=  3=  9"($18(.  H  14"+$."%.">  %3%&$9$ 

4-?7$($.B  6"&"13  14"+3  64"&3+"6"("<.B=  .-64-+($.3>,  :$.&4"9  3(3 

&"01">  6$4$%$0$.3;  3  K"18%34"+-.3;  1"&"4B=  ;+(;$&%;  %$47:$. 

[8.1:3".-('.-;  %6$:3-(3?-:3;  6"(8C-43>  9"?#-  ;+(;$&%;  7"6"(-

.3&$('.">  6"  "&."C$.3)  1  $#"  6"(.">  K8.1:33.  Q&"  7"6"(.$.3$  7" 

6"(.">  K8.1:33  64"3%="73&  6"%4$7%&+"9  1"93%%84B,  %"$73.;)A$> 

6"(8C-43;. 

K-1  <$  64"3%="73&  4-?7$($.3$  1"(30$%&+  7+3<$.3;  +  D($9$.&-4."9 

%(80-$, 64$7"&+4-A-)A$$ $#" +?-39."$ 864-?7.$.3$ 3 %+$7$.3$ 1 .8()? 

2"7$(' 7+3<$.3; + 3?"&4"6."9 64"%&4-.%&+$ 9"<." 64$7%&-+3&' + +37$ 

=-"&30."#"  4-%64$7$($.3;  4-?.".-64-+($..B=  +$1&"4"+,  3968('%"+  3(3 

9"9$.&"+ 7+3<$.3;: 
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3(3  +  +37$  84-+."+$C3+-)A3=  748#  748#-  6-4  64"&3+".-64-+($..B= 

3968('%"+  3(3  1"(30$%&+  7+3<$.3;,  +  1"&"4B=  7$>%&+3$  4-+." 

64"&3+"7$>%&+3): 

 

P-1 <$ 1-1 64"$1:3; 6"(8148#- .- #4-.' 1+-74-&- %""&+$&%&+8$& 64"$1:33 

6"(8%K$4B .- #4-.' 18*-, &-1 3 6-4-(($('.B$ 4-?.".-64-+($..B$ "&4$?13 

64;9B=  (3.3>  9"#8&  ;+(;&'%;  64"$1:3;93  6"(8148#"+  .-7  .393. 

G-?7$(5..B$  6-4B  4-?.".-64-+($..B=  7+3<$.3>  +  6"(8148#"+"9 

7+3<$.33 %9B1-)&%; 1".:-93, - 643 3= %"$73.$.33 64"3%="73& 6$4$="7 

4-?7$(5..B= 6-4 + 148#"+"$ 7+3<$.3$, 1"&"4"$ .$ 39$$& .3 .-0-(-,  .3 

1".:-. M-91.8&"$ 3 *$%1".$0."$ 7+3<$.3$ "7.-1" 39$$& .-64-+($.3$, 3 + 

D&"9  %9B%($  "64$7$($.",  +  "&(303$  *$%6"4;7"0."#"  7+3<$.3;  + 

3?"&4"6."9 64"%&4-.%&+$. P-1 <$ 1-1 3 + %(80-$ 7+3<$.3; + 3?"&4"6."9 

64"%&4-.%&+$,  1"&"4"$  %"=4-.;$&%;  .$"64$7$(5.."  7"(#",  &-1  3 

%"=4-.5.."$ + ?-91.8&"9 %"%&";.33 7+3<$.3$ *$%1".$0.", 6"%1"('18 $98 

.30&" .$ 64$6;&%&+8$&.   
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/$64$4B+."$ *$%1".$0."$ 7+3<$.3$ 4$-(3?8$&%; + K"49$ *$%1".$0."#" 

4-%="<7$.3;  6"  #4-.;9  18*30$%13=  7$(3&$($>  64"%&4-.%&+-,  3(3  6" 

6"+$4=."%&3  %K$4B,  -.-("#"9  0$#"  9"<$&  *B&'  ($.&-,  ?-91.8&-;  6" 

1".:-9, 3(3 "148<."%&' + 6("%1"%&3. /" ($.&8 6$4$7 ?-9B1-.3$9 9"<." 

$A5 4-?  6"+$4.8&',  3  .-  D&"& 4-?  9B 6"(8039 ($.&8 25*38%-,  "&(303$ 

1"&"4">  "&  64$7I378A$>  +  &"9,  0&"  D&-  6"+$4=."%&'  "7."%&"4"..;;. 

O7$(-+ $A5 "73. 6"+"4"& + &"9 <$ .-64-+($.33 6"(8039 +37"3?9$.5..B> 

6$4+B> %(80->, &.$. 6("%1"%&' % 7+89; 6"+$4=."%&;93, + 1"&"4"> "7.-1" 

7(;  7"%&3<$.3;  64"3?+"('."  +B*4-..">  .-0-('.">  &"013  7+3<$.3; 

.$"*="739" %"+$4C3&' 2 "*"4"&-, &-1 <$ 1-1 3 + ($.&$ 25*38%-, 39$)A$> 

6$43"730."%&'  7+3<$.3;  720¡  3(3  4 ( .  L4"3(()%&4348$9  7-..B$ 

"&."C$.3; .3<$%($78)A$> 73-#4-99">:  

G$781:3;  9$4."%&3  +  1-<7"9  %(80-$  6"?+"(;$&  64$7%&-+3&'  1-<78) 

&"6"("#30$%18)  1".K3#84-:3)  3  3(()%&434"+-&'  $5,  0&"  %("<." 

4$-(3?"+-&'  +  %(80-$  +"?4-%&-.3;  9$4."%&3.  P-1  .-6439$4  148# 

%""&+$&%&+8$& 1"(':8,  -  1"(':"  Ð %K$4$.  F$.&-  25*38%- 64$7%&-+39-  + 

K"49$  %K$4B,  6"+$4=."%&'  1"&"4">  "*4-A$.-  +"+.8&4'.  P4$&'; 

1".K3#84-:3;  %""&+$&%&+8$&  =$(31"378,  ."  3?"*4-?3&'  =$(31"37  + 

%K$430$%1"9 +B4-<$.33 ?-&487.3&$('.". 
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       I         II          III 

 

     6"+"4"&         0            ( 2(  

     6$43"7        2 (          4 ( 4(  

U.-("#"9  6$4+">  1".K3#84-:33  ;+(;)&%;  9B('.B>  68?B4'  3  9;0, 

6"%1"('18  ".3  64$7%&-+39B  +  +37$  %K$4B  %  7+89;  6"+$4=."%&;93,  + 

1"&"4B= ?-1()0$." 3(3 1"&"4B93 "#4-.30$." &" <$ 64"%&4-.%&+", 0&" 3 

%.-48<3.  

N&"  <$  %""&+$&%&+8$&  +&"4">  1".K3#84-:33,  &.$.  %K$4$  %  "7."> 

6"+$4=."%&')?  U.-("#"9 $5 9"#8& *B&'  68?B4'13 6-4-,  +"?.31-)A3$ + 

136;A$>  <371"%&3  643  $5  K-?"+"9  6$4$="7$:  +  .3=  1".:$.&4348$&%; 

3?*B&"1  7+3<$.3;,  3  D&"  7+3<$.3$  "#4-.30$."  6"+$4=."%&')  4-?7$(- 

K-?. L$4$="7; +.$C.))  #4-.3:8 6"+$4=."%&3 +"7B, 6-4 4-%%$3+-$&%; + 

"148<-)A$9 64"%&4-.%&+$,  -  +  %(80-$ <371"%&3,  .$  39$)A$> +.$C.$> 

6"+$4=."%&3, 68?B4'13 6-4- *878& 4$?$4+8-4-93 3?*B&"0."> D.$4#33 7" 
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&$= 6"4, 6"1- .$ 64"3?">75& 84-+."+$C3+-.3$ 4-%64$7$($.3; 7+3<$.3; 3 

"*4-&.B> K-?"+B> 6$4$="7. 

L"7"*."  68?B4'1-9  6-4-,  %"=4-.5.."$  7+3<$.3$  ;+(;$&%;  K-?"+B9 

6$4$="7"9  7+3<$.3;  3(3  &"6"("#30$%1"> &4-.%K"49-:3$>,  643  1"&"4"> 

4$-(3?8$&%;  "7."6"+$4=."%&.-;  6("%1"%&',  +  64"%&4-.%&+$  1"&"4"> 

64"3%="73& "7.".-64-+($.."$, &.$. "64$7$(5.."$ *$%1".$0."$ 7+3<$.3$, 

-  "148<$.3$9  D&"#"  %"=4-.5.."#"  7+3<$.3;  ;+(;$&%;  3?"&4"6."$ 

64"%&4-.%&+" % .$"64$7$(5.."> 9$4."%&') 4-+."> .8().  

N$9 <$ ;+(;$&%; 64"%&4-.%&+", "#4-.30$.."$ 6"+$4=."%&') %"=4-.5.."#" 

7+3<$.3;?  O.-48<3  Ð  D&"  3?"&4"6."$  .$"64$7$(5.."$  64"%&4-.%&+", 

+.8&43 Ð D&" 64"%&4-.%&+" 86"4;7"0$.."#"  7+3<$.3;  3(3  #-49".30."#" 

1"($*-.3;, .-?B+-$9"#" K()1%"37"9, +3=4$9 3(3 Hubius Helix, 6$43"7 3(3 

7(3.-  +"(.B  1"&"4"#"  4-+.-  4 (  3(3  720¡,  1-1  8<$  *B("  8%&-."+($." 

4-.$$, %($7%&+3$9 0$#" ;+(;$&%; +B+"7 " &"<7$%&+$ K"49B, 7+3<$.3; 3 

3.K"49-:33.  ,.K"49-:3;  Ð D&"  64$"7"($.3$ .$"64$7$(5.."%&3,  &-1  <$ 

1-1 K"49-  Ð 64$"7"($.3$ *$%K"49$.."%&3,  3 "64$7$(5.."$ 7+3<$.3$ Ð 

64"&3+"6"("<."%&' .$"64$7$(5.."98. Q($9$.&-4.B93 1"(30$%&+-93 3(3 

1+-.&-93 +%$#" D&"#" ;+(;)&%; D($1&4".B.  

H "&(303$ "& "64$7$($.3;  %&481&84B D($1&4".-,  64"3?"C$7C$$ + 2004 

#"78  {52},  "  059  K3?30$%1-;  "*A$%&+$.."%&'  748<."  89"(0-(-,  + 

K3?30$%1"> 4$-('."%&3 K-.&-?348$&%; $#" 4-?7$($.3$ .- 6%$+7"0-%&3:B, 

.-?B+-$9B$ 6"(;43&"., 9-#.3&"., %63."., "4*3&".; %""&+$&%&+$.." D&"98 

4-?7$($.3)  4-?7$(3(-%'  3  .-81-  .-  %K$4B  3?80$.3;  D&3=  "&7$('.B= 

ã4$-('."%&$>Ò {53Ð56}. ,.-0$ 1-1 C3?"K4$.3$> D&" 4-?7$($.3$ .-?+-&' 

.$('?;.  
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E7.-1"  %K$4-  Ð  .$  $73.%&+$..-;  K"49-  %8A$%&+"+-.3;  D($1&4".-, 

+"(."+-;  K8.1:3;  1"&"4"#"  &4-.%K"49348$&  %K$48  +  748#3$ 

&"6"("#30$%13$  1".K3#84-:33,  *(-#"7-4;  0$98  4$-(3?8$&%; 

6$43"730."%&'  =3930$%13= D($9$.&"+  3  =3930$%1-;  %+;?'.  H  0-%&."%&3, 

4-%="<7$.3$  %K$4B  6"  6"()%-9  6$4$+"73&  $5  +  &"48%,  0&"  6"7"*." 

&"6"("#30$%1"98 6$4$="78 =$(31"37- + 1-&$."37. G-?9B1-.3$9 &"48%- ". 

6$4$+"73&%;  +  :3(3.74,  6"  6"+$4=."%&3  1"&"4"#"  +"?9"<."  &"  <$ 

+3=4$+"$  7+3<$.3$,  1"96(39$.&-4.B93  %"%&-+(;)A393  1"&"4"#" 

;+(;)&%;  7+3<$.3;,  "63%B+-$9B$  +"(."+B93  3(3  6$43"730$%1393 

K8.1:3;93 %3.8%- 3 1"%3.8%-, 64"3?+"739B$ "7.- "& 748#"> 6"%4$7%&+"9 

?$41-('."#" "&"*4-<$.3; 3(3 %7+3#- K-?B 7+3<$.3;. {57} 

     

ÐÐÐ>

     

P4$&'; &"6"("#30$%1-; 1".K3#84-:3;, .-?B+-$9-; =$(31"37, 4$-(3?8$&%; 

+  64"&".$,  64$+4-A$.3$  1"&"4"#"  +  .$>&4".  &-1<$  ;+(;$&%; 

&"6"("#30$%1">  &4-.%K"49-:3$>  +  K"498,  6"7"*.8)  ($.&$  +  6$4+"9 

%(80-$,  "&(30-;%'  "&  .$5  &$9,  0&"  6"+$4=."%&3  D&">  ($.&B  %9B1-)&%; 

+"#.8&"%&')  3  +B681("%&'),  6"7"*."  &"98,  1-1  D&"  64"3%="73&  + 

*3(3637.B= %(";= *3"9$9*4-.. H &" +4$9; 1-1 64"&". 64$7%&-+(;$& %"*"> 

&"6"("#30$%18)  1".K3#84-:3)  3  7"6"(.3&$('."$  64"%&4-.%&+",  + 

1"&"4"9   1"(30$%&+"  7+3<$.3;,  4-+."$  D($1&4".8,  +B0&$."  3?  .$#", 

.$>&4".  6"7"*$.  9;08  3(3  9B('."98  68?B4),  3  6"7"*."  &"98  1-1 

9B('.B> 68?B4' ("6-$&%; 643 9-($>C$9 7+3<$.33 +"?78=-, &-1 3 .$>&4". 

.$%&-*3($., 3 *B%&4" 4-%6-7-$&%;, "1-?-+C3%' +.$ -&"9."#" ;74-. 
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Q&3 8&+$4<7$.3;, 643.39-$9B$ 1-1 6"%&8(-&, 9"#8& *B&' +$43K3:34"+-.B 

73-#4-99-&30$%13,  0&"  +  .-#(;7.">  3  864"A5..">  K"49$  6"?+"(;$& 

64$7%&-+3&' &"6"("#30$%13$ 3 1"(30$%&+$..B$ "&."C$.3;  + 86"9;.8&B= 

4$-1:3;=: 

         I  II          III  

      

   .$>&4".        D($1&4". Ð        64"&". 

       6"?3&4". + 

           

          4"%& -&"9."#" K4-1&-(- + ="7$ ;7$4."#" %3.&$?- 

           

          4$781:3; -&"9."#" K4-1&-(- 

T-1  8<$  *B("  %1-?-."  +BC$,  -&"9  64$7%&-+(;$&  %"*">  4-+."+$%.8) 

%3%&$98,  8%("<.$.3$  1"&"4">  64"3%="73&  7"*-+($.3$9  1"(30$%&+ 

64"&3+"6"("<."#"  ?.-0$.3;,  &-1  0&"  -&"9.B>  K4-1&-(  "%&-5&%;  + 

1"#$4$.&."9  3(3  4-+."+$%."9  %"%&";.33.  H  D($9$.&-4.">  K"49$  -&"9- 

+"7"4"7-  $#"  9"<."  64$7%&-+3&'  +  +37$  %K$4B,  6"  6$439$&48  3(3 

6"+$4=."%&3  1"&"4">  7+3<$&%;  &"48%,  64303.">  7+3<$.3;  1"&"4"#" 
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;+(;)&%;  7+-  -&&4-1&"4-,  "73.  3?  1"&"4B=  "*8%("+(3+-$& 

:$.&4"%&4$9($.3$,  .-64-+($.."$  +  %&"4".8  4$781:33  7+3<$.3;  3 

7"%&3<$.3; .$6"7+3<."%&3, - 748#"> Ð :$.&4"*$<."%&', &.$. "*4-&."$ 6" 

"&."C$.3) %&4$9($.3$. G$?8('&-&"9 %("<$.3; 7$>%&+3; D&3= -&&4-1&"4"+ 

;+(;$&%;  "64$7$(5.."$  .-64-+($.."$  7+3<$.3$,  %""&+$&%&+8)A$$ 

"4*3&-('."98 7+3<$.3) + 9$4."%&3 "148<."%&3 3(3 D((36%- {58Ð59}: 

 

2$&-K"4">  -&"9-  ;+(;$&%;  "&."C$.3$  4B*-1-  3  4B*13,  4-?7$(5..B= 

6"+$4=."%&') +"7B, .-  1"&"4"> 6(-+-$& 6"6(-+"1: V%(3 4B*1- 1().8(-, 

&.$. ?-=+-&3(- 14)0"1 3 8&;#3+-$& 6"6(-+"1 +.3?, 4B*-1 9"<$& 6"&;.8&' 

87"018 3 +B&;.8&' 4B*18 3? +"7B; 3(3 <$ 4B*1- 9"<$& 8&;.8&' 6"6(-+"1 

+  #(8*3.8  +"7B.  H  D&">  9$&-K"4$  4B*-1  3  4B*1-  %""&+$&%&+8)& 

64"&3+"7$>%&+8)A39 -&&4-1&"4-9, 6"6(-+"1 Ð D($1&4".8 3(3 6"?3&4".8, - 

6"+$4=."%&'  +"7B  Ð  1+-.&"+B9  %"%&";.3;9  3(3  "4*3&-9  D($1&4".-  + 

-&"9$. 

L43.:36 1"96(39$.&-4."%&3 3 7"6"(.3&$('."%&3 4$-(3?8$&%; + %&481&84$ 

9"($18(B J/T, %"%&";A$> 3? 7+8= 6"(3.81($"&37.B= :$6$>, ?-1480$..B= 

+"148# "*A$> "%3 + K"49$ ($.&B, + 6("%1"%&3 1"&"4"> 1"96(39$.&-4.B$ 

?+$.';  87$4<3+-)&%;  .$1"+-($.&.B93  +"7"4"7.B93  %+;?;93   3 
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+?-39"7$>%&+3;93  %  9"($18(-93  +"7B,  0&"  +  :$("9  643+"73&  1 

1".K"49-:3".."> 8%&">03+"%&3 7-.."> &"6"("#30$%1"> 1"96"?3:33.  

Q($1&4".  3  64"&".  ;+(;)&%;  D($9$.&-4.B93  K"49-93  7+3<$.3;, 

39$)A393 ($.&""*4-?.8) 1"96"?3:3), - 9"($18(B #$.$&30$%1"> 6-9;&3 

<3+B= "4#-.3?9"+ Ð %86$4=$(31%-93 *"('C"> 64"&;<5.."%&3.  

O"=4-.5.."$  +  9"($18(;4.">  K"49$  J/T  1"(30$%&+"  7+3<$.3;, 

;+(;)A$$%; %899"> 9"($18(;4.B= +?-39"7$>%&+3> + 1($&"0."9, &$($%."9 

3 6434"7."9 "148<$.33 + 64":$%%$ D+"():33, %""&+$&%&+8$& 1"(30$%&+8 

3.K"49-:33, 3%6"('?8$9"> 3 +"%64"3?+"739"> + ".&"Ð 3 K3("#$.$?$, &.$. 

+  3.73+378-('."9  3  4"7"+"9  4-?+3&33.  M-6$0-&($.3$  3.K"49-:33 

64"3%="73&  +  4$?8('&-&$  D63#$.$&30$%13=  9"73K31-:3>  9"($18(  J/T, 

%&34-$9B=  3(3  ?-14$6(;$9B=  +  :31(-=  $5  +"%64"3?+$7$.3;,  - 

3%6"('?"+-.3$ 3(3 4$64"781:3; #$.$&30$%1"> 3.K"49-:33 4$-(3?8$&%; + 

"4#-.3?-:33 7+3<$.3; *3"9"($18(, .-="7;A3=%; + +"7."9 4-%&+"4$. J/T 

&-139 "*4-?"9 ;+(;$&%; -&&4-1&"4"9 3 "4#-.3?-&"4"9 +.8&431($&"0."#" 

7+3<$.3;, &.$. *3"9"($18(;4."> :3418(;:33.  

/-48C$.3; 6"%($7"+-&$('."%&3 3(3 6"4;71- 4-%6"("<$.3; .81($"&37"+ + 

9"($18($  J/T  %"64"+"<7-$&%;  .-48C$.3$9  6"4;71-  %03&B+-.3; 

#$.$&30$%1">  3.K"49-:33,  3?9$.$.3$9  3(3  8&4-&">  $5  %9B%(-,  0&" 

643+"73&  1  .-48C$.3)  %+;?-.."%&3  D($9$.&-4.B=  6"+$7$.0$%13= 

4$-1:3>,  +B6-7$.3)  "&7$('.B=  ?+$.'$+  3?  :$63  3(3  3=  .$64-+3('.B9 

%""&."C$.3$9.  28&-.&B  Drosophila  melanogaster,  %&-+C$>  "7.39  3? 

()*39B= "*I$1&"+ 3?80$.3; 1-1 9"4K"("#30$%1">, &-1 3 6"+$7$.0$%1"> 

K4-1&-('."%&3, =-4-1&$43?8)&%; 7$K$1&-93 7+3<$.3;: &4-$1&"43; 6"(5&- 

pirouette  64"3%="73& 6"  %<39-)A$>%;  %634-(3;  8  clock,  period,  cycle  3 

timeless  .-*()7-)&%;  4-%%&4">%&+-  %8&"0."#"  :31(-,  &.$.  6$43"7"+ 
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7.$+.">  3  ."0.">  -1&3+."%&3;  8  celibate  :$6'  6"+$7$.0$%1">  4$-1:33 

64$4B+-$&%; .$6"%4$7%&+$.."  6$4$7 %6-43+-.3$9,  -  8 coitus interruptus 

%6-43+-.3$  64"7"(<-$&%;  .$7"%&-&"0."  7"(#",  0&"  643+"73&  +  6$4+"9 

%(80-$ 1 6"(."> %&$43('."%&3, - +" +&"4"9 Ð 1 6".3<$.."> 6("7"+3&"%&3; 

+ "&(303$ "& 7+8= 6"%($7.3=, stuck .$ %6"%"*$. ?-+$4C3&' %6-43+-.3$; 8 

savoir-faire 3 fruitless .-*()7-$&%; 4-%%&4">%&+" 1"998.31-:33, 0&" &-1<$ 

64$7"&+4-A-$&  %6-43+-.3$;  dunce  "&(30-$&%;  7$K3:3&"9  6-9;&3;  8 

transformer,  3  doublesex  #$."&36  .$  %""&+$&%&+8$&  K$."&368,  3  &.7.  R 

fruitless  3.+$4%3;  +  =4"9"%"9$  %""&+$&%&+8$&  3.+$4%33  6"+$7$.3;,  &.$. 

"*4-&.">  %$1%8-('.">  "43$.&-:33.  H%$  D&3  6439$4B  4-%%&4">%&+- 

6"+$7$.3;  3(()%&4348)&  3  6"7&+$4<7-)&  +?-39"7$>%&+3$  9$<78 

64$74-%6"("<$.."%&')  3  4$-(3?-:3$>,  +.8&4$..39  3  +.$C.39 

-&&4-1&"4-93 3(3 "4#-.3?-&"4-93, 0&" 64";+(;$&%; + 64;9"> %+;?3 9$<78 

9"($18(;4."> &"6"("#3$> 3(3 #$."&36"9 3 6"+$7$.3$9 3(3 K$."&36"9, 3 

"*4-&.">  %+;?3  9$<78  .393  0$4$?  D63#$.$&30$%18)  9"73K31-:3) 

9"($18(B  J/T,  "&4-<-)A8)  "&."C$.3;  K$."&36-  %"  %4$7">  $#" 

64";+($.3;. 

L4303.">  +%;1"#"  7+3<$.3;  +  6434"7$  ;+(;)&%;  64"&3+"6"("<.B$ 

%&4$9($.3;,  .-64-+($..B$  1  -&&4-1&"4-9.  ]+$&"1  Ð  D&"  -&&4-1&"4  7(; 

605(, 1"&"4B$ ($&;& 1 .$98, %"+$4C-)& 148<$.3;, 6"&"9 %-7;&%; .- .$#" 

3  6"(80-)&  D.$4#3)  "&  .$#"  +  +37$  .$1&-4-.  ]+$&"1  <$  6"%4$7%&+"9 

60$(B 6$4$7-5& 6B(':8  .-  748#">  :+$&"1  3  &-139  "*4-?"9  3.3:3348$& 

."+B> :31( K4-1&-(3?-:33.  

A&'()  Ð  D&"  08+%&+"  %4"7%&+-,  643%8A$$  "%"*;9  "7."#"  8(';, 

984-+$>.31-, %$9'3, 3 4-%64"%&4-.;$9"#" ()7'93 .- +$%' 0$("+$0$%13> 

4"7.  Q&-  %&$6$.'  4"7%&+$.."%&3  3  "*A."%&3  6"?+"(;$&  7-('.$>C$$ 

643*(3<$.3$  3  *"($$  &$%.B$  1""6$4-&3+.B$  3  3.&39.B$  "&."C$.3;: 
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748<*8,  +?-39"6"9"A',  %"&487.30$%&+",  3#48,  ()*"+'.  Q4"&30$%1-; 

()*"+',  eros,  Ð  D&"  &"('1"  "7.-  3?  %&$6$.$>  9$<0$("+$0$%1"#" 

643*(3<$.3; +" 9."#""*4-?33 %":3-('.B= "&."C$.3>.  

H  -1&$  ã()*+3Ò  0$("+$1  +"%64"3?+"73&  D+"():3".."$  .-%($73$, 

".&"#$.$&30$%13  6"+&"4;;  64$7C$%&+8)A3>  K3("#$.$?.  H  -1&$ 

86"7"*($.3;  ,3%8%8 W43%&8 +$48)A3> +"%64"3?+"73& <3?.'  6"  W43%&8. 

G-?(30-; 4$64"781&3+.8) 3 393&-&3+.8) ()*"+', %($78$& 4-?(30-&' (3C' 

6"74-<-.3$ (imitatio Christi)  3 .-80$.3$, 1"&"4"$ %"%&"3& + 7-('.$>C$9 

4-?+3&33 *3"("#30$%1"> K8.1:33, ;+(;)A$>%; 64$76"%B(1"> %6"%"*."%&3 

()*3&', 3 4-%64"%&4-.$.33 ()*+3 .- ã+4-#"+Ò, 748#3$ <3+B$ %8A$%&+- 3 

37$3.  L8&59  &-1"#"  6$4$."%-  3  643("<$.3;  ()*+3  1"  +%$98  <3+"98  3 

.$<3+"98,  -  &-1<$  -*%&4-1&."98,  +37"%6$:3K30$%1"$  64$+4-A-$&%;  +" 

+%$"*I$9()A$$, 3 0$("+$1 %&-."+3&%; :-459 "148<-)A$> $#" 6434"7B, 

6$4$="7;  +  ."+"$  1-0$%&+"  3?  64$<.$#"  %"%&";.3;  64"&3+"%&";.3;, 

64"&3+"*"4%&+- 3 *$?"#(;7."#" 3%6"('?"+-.3; 6434"7.B= 4$%84%"+. 

Eros Ð D&" .$ &"('1" 643&;<$.3$ 7+8= 4"7%&+$..B= &$(, ." &-1<$ ":$.1- 

&$($%.">  %"4-?9$4."%&3  (14-%"&B),  +?-39.">  643#"7."%&3  7(;  -1&- 

64"7"(<$.3;  4"7-.  H  6":$(8$  64"3%="73&  D&"  8?.-+-.3$  08+%&+$..B9 

"*4-?"9,  6"7"*.B9  &"98,  1-1  9B  8?.-59  643#"7."%&'  $7B  6$4$7  $5 

6"#("A$.3$9.  U1&  %$1%8-('."%&3  1"96($1%.B>,  &.$.  %"%&";A3>  3? 

4-?(30.B=  D($9$.&"+  08+%&+$.."%&3,  -.-(3?-  08+%&+$..">  3.K"49-:33, 

9$.&-('.">  3  7+3#-&$('.">  1""473.-:33,  +?-39"7$>%&+3;,  .$"*="739B= 

7(; $#" 4$-(3?-:33. E7.-1" *3"("#30$%1"$ +"%64"3?+$7$.3$ Ð (3C' "7.- 

3?  64$76"%B("1,  .$"*="739B=  7(;  +"%64"3?+$7$.3;  "*A$%&+-, 

%":3-('."#"  "4#-.3?9-,  "4#-.3?-:3;  1"&"4"#"  64$76"(-#-$&  .-(303$ 

%":3-('.B= D63K$."9$."+ *3"("#30$%1"#": ;?B1-, 6"%4$7%&+"9 1"&"4"#" 

64"3%="73& "*A$.3$  3  +?-39"7$>%&+3$ +  64":$%%$ 4-?7$($.3;  &487-  3 
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"*9$.-  64"781&"+  &487-,  64"3?+"7%&+-  3  4-%64$7$($.3;  &$=.30$%13= 

K"49  3  %4$7%&+ <3?.$8%&4">%&+-.  H%$ D&3  .$"*="739"%&3  +B&$1-)&  3? 

4"7"+">  "*A."%&3  ()7$>  3  "K"49(;)&%;  +  1".14$&.B=  18('&84-=, 

%":389-=. 

F)*"+'  1-1  -1&  3  64":$%%  ()*+3  9"<$&  *B&'  6".;&  +  &$493.-= 

1".184$.:33  3  1""6$4-:33,  1-1  3=  +?+$C$.."$  %""&."C$.3$  3 

#-49".30."$  %"0$&-.3$,  1-1  *-(-.%  64"&3+"6"("<.B=  %&4$9($.3>, 

%396-&33  3  -.&36-&33,  %&4-%&3,  6-K"%-,  3(3  6-&"("#33  +  %(80-$ 

?.-03&$('."#"  "&1(".$.3;  "&  84-+."+$C$.."#"  3  86"4;7"0$.."#" 

%"%&";.3;.  O9B%(  +($0$.3;  3  "&08<7$.3;  6$4$7-)&  .$9$:13$  %("+- 

Zuneigung  3  Abneigung.  T4"9$  D&3= %("+  39$)&%;  748#3$  "64$7$(3&$(3 

"&."C$.3>,  6"?+"(;)A3$  4-?(30-&'  %&$6$.'  +?-39"7$>%&+3;, 

643*(3<$.3;  3(3  87-($.3;:  .$643;&3$,  .$643;?.',  &$4639"%&', 

.$&$4639"%&', 643+;?-.."%&', %1(".."%&', 8+($0$.3$ 3 748#3$. 

/$7"%&-&"1  6".;&3>.">  73KK$4$.:3-:33,  64$+4-&."$  3%&"(1"+-.3; 

6".;&3> 3 %""&+$&%&+8)A3= 39 08+%&+ ;+(;$&%; 3%&"0.31"9 .$6".39-.3; 

3 64"3%&$1-)A3= 3? .$#" .$7"4-?89$.3> + 9$<(30."%&.B= "&."C$.3;=, 

.-6439$4, 1 6"6B&1-9 +%&863&' + %$1%8-('.B$ "&."C$.3;, 1"#7- &4$*8$&%; 

&487"+-; 1""6$4-:3; 3(3 748<*-, 3 .-"*"4"&.  

X(-? ;+(;$&%; %4$7%&+"9 6$4$+"7- *"('C"#" + 9-("$, &.$.&"6"("#30$%1"> 

&4-.%K"49-:33  8+37$.."#"  +  4$64$?$.&34"+-.."$.  ,7$3  Ð  "*4-?B,  0'5 

64"3%="<7$.3$  "&  "*4-?"+  ?43&$('."#"  3  08+%&+$.."#"  +"%643;&3; 

.$%"9.$..".  T-1 "7.3 %("+- 4"<7-)& 748#3$ %("+-,  "7.3 9B%(3 748#3$ 

9B%(3,  &-1  3  "7.3  "*4-?B  4"<7-)&  748#3$,  ;+(;;%'  .-9  +  +37$  37$>, 

+"%6"93.-.3> 3 %."+37$.3>. M.-.3$ Ð D&" -&&4-1&"4 .$?.-.3;, 6"%1"('18 

6$4$."%  ?.-.3;  +  ."49-('."9  %(80-$  64"3%="73&  "&  ?.-)A$#"  1  .$ 
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?.-)A$98  .$6"%4$7%&+$.."  3(3  6"%4$7%&+"9  1.3#.  H  6-&"("#30$%1"9 

%(80-$ &-1"#" 6$4$."%- .$ 64"3%="73&, 6"%1"('18 .$?.-)A3> .$ &"('1" 

.$ %&4$93&%; 643*4$%&3 "&%8&%&+8)A3$ 8 .$#" ?.-.3;, ." 3 .$ %6"%"*$. 1 

3=  +"%643;&3).  ,(3  <$  6$4$."%  64"3%="73&,  ."  %"+$4C-$&%; 

64"&3+"$%&$%&+$..B9  "*4-?"9,  1"#7-  .$?.-)A3>  6"80-$&  ?.-)A$#", 

*87803 8+$4$. + 64$+"%="7%&+$ %+"$#" 89- 3 ?.-.3;.  

H%;13> 6"4;7"1, 8%&-.-+(3+-$9B> ()7'93, .$ 9"<$& *B&' "1".0-&$('.B9 

3  -*%"()&.B9,  6"%1"('18 ".  +%$#7-  "%."+-.  .-  .$6"(."9  ?.-.33.  Deux 

dangers  ne  cessent  de  menacer  le  monde:  l'ordre  et  le  d Žsordre  Ð  J+$ 

"6-%."%&3 8#4"<-)& 9348 : 6"4;7"1 3 *$%6"4;7"1  ( Paul ValŽry). H 6"6B&1-= 

86"4;7"03+-.3; 86"4;7"0$.."#" 64"%&4-.%&+- 0$("+$1 643+."%3& + .$#" 

=-"%, 3%&"0.31"9 1"&"4"#" ;+(;$&%; ". %-9 3 $#" .$6".39-.3$ 6434"7."#" 

8%&4">%&+-, 0-%&') 1"&"4"#" ". ;+(;$&%;. [4-?-, 64"3?.$%5..-; ,3%8%"9 

W43%&"9 " .$?.-)A3=, 0&" &+"4;A3= (F81- 23:34), 39$$& 8.3+$4%-('."$ 

?.-0$.3$, 6"%1"('18 "6B& 64$7C$%&+8$& ?.-.3), 3 .$ 8C3*3+C3%' .$('?; 

6"?.-&'  *"('.  J(;  7$&$>  .$?.-.3$  64"%&3&$('.",  ."  7(;  &$=,  1&" 

64$*B+-$& + .$?.-.33 6" 64"C$%&+33 &B%;0$($&3> $#" .-1"6($.3; ()7'93 

3  93((3-47"+  ($&  +  64":$%%$  D+"():33,  .$&  .31-1"#"  "64-+7-.3; 

&+"439"98 393 *$%6"4;718, *$??-1".3) 3 64"3?+"(8. P34-.3; .-4"7.B= 

9-%% 3(3 3= 0-%&$>, 1-1 3 +%;1-; &34-.3;, #7$ *B ".- .$ +"?.31-(- 3 1-1 

*B  .$  .-?B+-(-%',  7"(<.-  .$64$9$.."  864-?7.;&'%;,  0&"*B 

64$7"&+4-&3&'  $5  4-%64"%&4-.$.3$  3  8.30&"<$.3$  $)  6"4;71-  3 

?-1".."%&3. {60} 

O899-4.-;  D.$4#3;  %"(.$0."#"  3?(80$.3;,  $<$7.$+."  7"%&3#-)A-; 

6"+$4=."%&3  M$9(3,  D1+3+-($.&.-  1.5 M10 22  Joule,  0&"  .-  2  6"4;71- 

64$+BC-$& #"7"+"$ 1"(30$%&+" 6"&4$*(;$9"> ()7'93 D.$4#33. {61Ð63} , 

="&;  #(86"%&',  64";+(;$9-;  ()7'93  643  6"(80$.33  3  3%6"('?"+-.33 
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D.$4#33,  "0$+37.-,  "7.-1"  $A5  *"('C$#"  6"43:-.3;  ?-%(8<3+-$& 

*$?789."%&',  % 1"&"4"> ".3  8.30&"<-)& &"  9."#""*4-?3$ <3+B= K"49, 

1"&"4B$ +"?.31(3 + 4$?8('&-&$ 93((3-47"+ ($& D+"():3".."#" 4-?+3&3;. 

L"7"*.B9  "*4-?"9  9"#8&  +$%&3  %$*;  &"('1"  4$-('.B$  784-13  3 

%89-%C$7C3$.  ,?+$%&.8)  4"('  +  64"3%="7;A$9  3#4-)&  3=  803&$(;  3 

803&$(;  3=  803&$($>,  9.;A3$  %$*;  #$.3;93  3  %&"(6-93  "*A$%&+-,  ="&; 

4$-('."%&' $<$7.$+." 3 $<$93.8&." "64"+$4#-$& D&" %-9"9.$.3$.  

G-?+3&3$  &"+-4."#"  64"3?+"7%&+-,  1-63&-(3%&30$%1-;  K"49- 

%"*%&+$.."%&3  .-  %4$7%&+-  64"3?+"7%&+-,  3?+($0$.3$  643*-+"0."> 

%&"39"%&3 1-1 %-9":$(' &"+-4."#" 64"3?+"7%&+-, 3 4B."0.B$ "&."C$.3;, 

643.;+C3$  &"&-('.B>  3  #("*-('.B>  =-4-1&$4,  "*I;%.;)&%; 

&$49"73.-930$%1393  64303.-93,  -  39$..",  .$7"%&-&1"9  %"(.$0."#" 

3?(80$.3;  3  &$6(-  .-  &-1  .-?B+-$9"9  M-6-7$,  -  &"0.$$,  +  "*(-%&;= 

%$+$4."#"  6"(8C-43;  M$9(3,  "&%&";A3=  "&  D1+-&"4-,  3  %&4$9($.3$9 

1"96$.%34"+-&' D&"& .$7"%&-&"1 6"%4$7%&+"9 9-C3., &4-.%K"49348)A3= 

"+$0')  C$4%&'  +  &$49"3?"(348)A8)  "7$<78,  3  6$4$+"7;A3=  8#"('  3 

.$K&' + &$6(", .$"*="739"$ 7(; "*"#4$+- <3('; 3 7+3<$.3; &4-.%6"4&-. 

,?  D&">  .$"*="739"%&3  1"96$.%34"+-&'  7$K3:3&  %"(.$0.">  D.$4#33 

64"3?"C(-  +%;  %8A$%&+8)A-;  +  .-%&";A$$  +4$9;  64"9BC($..-;, 

64"3?+"7%&+$..-;  3  4-%64$7$(3&$('.-;  3.K4-%&481&84-,  "64$7$(;)A-; 

%":3-('.B$  "&."C$.3;,  1"&"4B$,  +%($7%&+3$  6$4$.-%$($.3;, 

6$4$64"3?+"7%&+-  3  K-('%3K31-:33  :$.."%&$>  7$.$<.B93  ?.-1-93, 

643.;(3 6-4-."37-('.B> =-4-1&$4 3 64$+4-&3(3%' + -*%847 3 8#4"?8 7(; 

+%$=  K"49  <3?.3  .-  M$9($.  M-#4;?.$.3$  6434"7."#"  "148<$.3;, 

93(3&-43?-:3;  3 +">.B,  +%$"*A-;  89%&+$..-;  3 %":3-('.-;  7$#4-7-:3; 

;+(;)&%;  %"%&-+(;)A393  "7."#"  7+3<$.3;,  64"3%="7;A39  6"  3.$4:33, 

1"&"4"$  +"?9"<."  3  7"(<."  "%&-."+3&',  643("<3+  %""&+$&%&+8)A3$ 

8%3(3;, 0&" 64"3%="73&, ." $A5 + .$7"%&-&"0."> %&$6$.3. 
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/-03.-;  %  .$?-6-9;&.B=  +4$95.  9874$:B  3%1-(3  %6"%"*B  64$"7"($.3; 

3.$4&."%&3 9-%%. H ="7$ %":3-('.B= D1%6$439$.&"+, + &.0. 64"+$75..B= + 

OOOG,  +B;%.3("%',  0&"  .-3*"($$  8%6$C."  D&-  ?-7-0-  4$C-$&%; 

6"%4$7%&+"9  +%$"*A$#"  3  *$%6(-&."#"  "*4-?"+-.3;.  L4"%+$A$.3$ 

;+(;$&%; #(-+.">  &$9"> /"+"#"  ?-+$&-,  +  1"&"4"9  9$%&" 7$>%&+3;  Ð .$ 

*"($$ 0$9 $#" %:$.30$%1"$ "K"49($.3$. W"&; ,3%8% W43%&"% 4"<7-$&%; + 

H3K($$9$ 3 ,$48%-(39 ;+(;$&%; 1".$0."> &"01"> $#" %&4-.%&+3;, /"+B> 

?-+$&  Ð  #4$0$%1-;  3%&"43;.  L4$7C$%&+$..31"9  ,3%8%-  W43%&-  +  D&"> 

3%&"433  9"<."  %03&-&'  U($1%-.74-  2-1$7".%1"#"  (0'39  803&$($9  *B( 

"%."+-&$('  K3?313 U43%&"&$('),  1"&"4B> 64"7"(<3(  7$("  %+"$#"  "&:-, 

[3(366-  II,  "*I$73.3+C$#"  X4$:3),  6"%($78)A39  "*I$73.$.3$9 

643($#-)A3=  &$443&"43>,  4$?8('&-&"9  0$#"  %&-("  %"?7-.3$  "*C34."> 

396$433, $73."64-+.B9 64-+3&$($9 1"&"4"> ". ="&$( %&-&', ." .$ %&-(, 

89$4$+ + +"?4-%&$ 33Ð= ($&.  

L4$"7"($.3$  +.8&43#4$0$%1">  4-?4"?.$.."%&3  ;+(;("%'  7$("9  "&:-,  - 

%"=4-.$.3$  7"%&3#.8&"#"  $73.$.3;  "1-?-("%'  +"?9"<.B9  %B.8  &"('1" 

6"%4$7%&+"9  %("<$.3;  -#4$%%3+."%&3  $#"  6"77-..B=  3  6$4$."%-  $5  +" 

+.$C.$$  64"%&4-.%&+",  &.$.  68&59  +$7$.3;  ?-+"$+-&$('.B=  +">.. 

H$1&"43?-:3;  -#4$%%3+.B=  3968('%"+  68&59  3=  %("<$.3;  Ð  "73.  3? 

%6"%"*"+  64$"7"($.3;  4"?.3  3  1".:$.&4-:33  %3(  7(;  7"%&3<$.3; 

"64$7$(5..B=  :$($>,  +  7-.."9  %(80-$,  %"?7-.3;  396$433.  E7.-1" 

6"7"*."$  "*I$73.$.3$  Ð  73.-930$%13>  64":$%%,  3  $#"  "1".0-.3$ 

6"%($7"+-(" %" %9$4&') $#" 3.3:3-&"4"+.  ,3%8% W43%&"% 6" 64"C$%&+33 

.$9."#39  *"($$  0$9  300  ($&  6"%($  %9$4&3  U($1%-.74-  2-1$7".%1"#" 

64"7"(<-$& 7$(" $73.$.3; 3 "*I$73.$.3;, .-0-&"#" 39 3 $#" "&:"9, ." .$ 

&-1, 1-1 7$>%&+"+-(3 ".3. /- D&"& 4-? "*I$73.$.3$ 1-%-$&%; +%$= ()7$>, - 

$#" %4$7%&+"9 Ð 64"6"+$7' ()*+3 3 $73.$.3; + !"#$. V73.$.3$ per se, 1-1 
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?-7-0- 3 1".$0.-; :$('  %":3-('."#" 7+3<$.3; 3 4-?+3&3; 64$76"(-#-$& 

%3.=4".3?-:3)  9$.&-('."#"  64"%&4-.%&+-  ()7$>,  0&"  +"?9"<." 

643.;&3$9  3  6".39-.3$9  3%&3.,  ;+(;)A3=%;  &-1"+B93,  6"%1"('18  ".3 

+B+$4$.B 3 6"D&"98 +$4.B. H D&"9 &"<7$%&+$ +$4B 3 ?.-.3; ?-1()0-$&%; 

%8&'  =43%&3-.%1"#"  +$4"80$.3;,  1"&"4"$  "7.-1"  +$4."  .$  &"('1"  .- 

M$9($.  2"<$&  *B&'  +  D&">  4$-('."%&3,  #7$  +%5  *B("  3  +%5  *87$&, 

64303.."Ð%($7%&+$..B$ %+;?3 +B#(;7;& .$ %"+%$9 &-1 3(3 %"+%$9 .$ &-1, 

1-1  9B  3=  %$*$  64$7%&-+(;$9,  ."  %-9-  +"?9"<."%&'  64$7%&-+39"%&3 

.$64$7%&-+39"#" 3 6"%&3<$.3;  .$6"%&3<39"#" +B&$1-$& 3? D1+3+-($.&Ð

."%&3 9-("#" 3 *"('C"#", 6"(."#" 3 .$6"(."#", 9$.&-('."#" 3 4$-('."#". 

N&" <$ + D&"> 4$-('."%&3 9"<$& *B&' 4$-('.$$ %("+-, 64"3?.$%5.."#" .- 

6$4$145%&1$ +4$95. 3 %"*B&3>:  

N  6O;3.#$  ?3P Q &G (3;">"I+6.,32 , 6R ST >5&62 :64  6O :U  (3;=>1A+2.   

Ð /$*" 3 ?$9(; 64$>78&, ." %("+- 2"3 .$ 64$>78& (2-&K$> 24:35) 

L439$0-.3;. 

{1}  H  %63%"1  4-?(30.B=  K"49  ()*+3  +1()0$.-  #$9"K3(3;,  &.$. 

.-%($7%&+$.."$  ?-*"($+-.3$,  %+;?-.."$  +  %(80-$  #$9"K3(33  U  % 

7$K3:3&"9  8Ð#"  K-1&"4-  %+54&B+-$9"%&3  14"+3,  0&"  "7.-1"  %7$(-." 

&"('1" 6" D&39"("#30$%139 64303.-9. 

<->6$  Ð a friend; someone dearly loved (prized) in a personal, intimate way; a 

trusted confidant, held dear in a close bond of personal affection. 

%&3(),5$  beloved, divinely-loved, loved by God. 

V;3+,6$  beloved. 

":('1"23  empathy from *. , Òin, atÓ + ('16$ , ÒfeelingÓ. 
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<2>=A  to love. 

<->):3  kiss. 

<2>3S"><-3  the love of brothers, brotherly love. 

<2>'S"><6$  loving brother. 

3W:3<2>-3  haemophilia from 3W:3 haima blood and <2>-3  philia. 

<2>-3  affectionate regard, friendship. 

<2>3.1;A(-3  love for mankind, kindness. 

%&3('A  to love. 

%&'()  love,  goodwill,  friendship,  in  antiquity  meant  "to  prefer",  n  the NT 

typically refers to divine love (= what God prefers), preference; Of the love of 

men to men; especially of that love of Christians toward Christians which is 

enjoined and prompted by their religion, whether the love be viewed as in the 

soul or as expressed;  Of the love of men toward God: Q %&'()  ,67  !"67 ; 

%&'()$  ,67  (."I:3,6$ , i. e. enkindled by the Holy Spirit, Romans 15:30; X 

4R5$ ,G$  %&'()$  the Son who is the object of love, equivalent to %&3(),5$ , 

Colossians 1:13; X !"5$  ,G$  %&'()$  the author of love, 2 Corinthians 13:11; 

X !"5$  %&'()  *+,2.  God is wholly love, his nature is summed up in love, 1 

John 4:8, 16; <->):3  %&'()$  a kiss as a sign among Christians of mutual 

affection,  1 Peter  5:14;  plural,  %&3(32 ,  love-feasts,  feasts expressing and 

fostering  mutual  love  which  used  to  be  held  by  Christians  before  the 

celebration of the Lord's supper, and at which the poorer Christians mingled 

with the wealthier and partook in common with the rest of food provided at 

the expense of the wealthy. 

Y->),6$  worthy of love. 

<2>3>>)>-3  mutual love. 

(>)+-6.  thy neighbour, adverb from pl Žsios; from pelas (near). 

<2>6Z" n-3  love of strangers.  

<2>5Z".6$  loving strangers. 

<2>6&4.-3  love of women. 
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<2>6&6.-3  love of children. 

<2>5,"?.6$  loving children. 

(32S";3+,J$  lover of boys. 

<2>6(32S"-3  love of boys. 

(32S6:3.-3  mad love of boys. 

<2>6(3-+  love of children. 

+,6;&J  love, affection, esp. of parents and children, rarely sexual love. 

<2>5+,6;&6$  a lover of family. 

<->3.S;6$  loving men. 

%&3(J.A;  loving manliness, manly. 

<2>6:',A;  love of mother. 

<2>6(',A;  love of father. 

<2>6S):-3  love of the people, popularity. 

<2>6S6Z-3  love of fame. 

<2>6<2>-3  love of one's friends. 

<2>6+A:3,-3  love of the body. 

<2>68A;-3  fondness for a place, local attachment. 

8A;6<2>-3  love of a place. 

<2>6[48-3  love of life. 

<2>6\A]3  love of life. 

"C;).6(625$  loving peace. 

<2>6.2?-3  love of victory, rivalry, contentiousness. 

<2>6(3,;-3  love of one's country, patriotism. 

<2>6(6.);-3  love of bad men and actions. 

%.,=;A$  return-love, love-for-love. 

%.,";3+,J$  rival in love. 

%+,";&J$  without love, implacable. 

3C+8;6?=;S"23  sordid love of gain, base covetousness. 

3O,6<->34,6$  wholly given to self-love. 
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<2>34,-3  self-love, self-regard. 

<->34,6$  loving oneself. 

<2>";):-3  love of solitude. 

<2>JS6.6$  loving pleasure. 

<2>6>5&6$ philology love of word(s). 

<2>'&316$  loving that which is good. 

<2>5+6<6$  phil —sophos Ð literally,"a lover (friend) of wisdom". 

<2>6+6<-3  the love or pursuit of wisdom. 

<2>6,2:=6:32  to love or seek after honor. 

<2>3;&4;-3  love of money, avarice. 

<2>';&4;6$  loving money. 

<2>68;):3,-3  love of money. 

<2>68;4+-3  love of gold. 

<2>3;8-3  love of rule, lust of power. 

<2>6."2?-3  love of strife, love of dispute, contention. 

<2>5."2?6$  philoneikos: fond of strife. 

,;4<";5$  tender. 

<2>J^.1;A(6$  friend of man, philanthropist. 

S):";3+,J$  friend of the people. 

*;3+,J$  lover, admirer. 

?32.5+(64S6$  fond of novelty. 

Y->2((6$  horse-loving. 

R((";3+,J$  lover of horses. 

<2>51"6$  loving God. 

<2>61"]3  love of God, piety. 

Y2>5,)$  was a minor goddess or spirit personifying affection, friendship, and 

sex. She was a daughter of the goddess Nyx. 

<3.),23+:5$  love of show and ostentation. 

_;6$  love, desire, wool. 
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*;A:3.-3  mad love. 

*;A,6:3.-3  raving love. 

`(";<2>=A  love beyond measure. 

?6-,3  sleeping with, love-making. 

,)>=<2>6.  love-in-absence. 

T4"9$  ()*+3  +  +BC$81-?-.."9  %9B%($  %8A$%&+8)&  $A5  4"7%&+$..B$ 

6".;&3; 3 08+%&+- Ð 6"03&-.3$, 8+-<$.3$, "*"<$%&+($.3$: 

1";'(A.  a servant, attendant, minister, refers to a faithful attendant who 

voluntarily serves another, like a friend serving in a tender, noble way (used 

only in Heb 3:5).  

1";3("IA  heal, reversing a physical condition to restore a person having an 

illness (disease, infirmity). 

(;6+?4.=A  has  been  (metaphorically)  described  as  "the  kissing-ground" 

between believers (the Bride) and Christ  (the heavenly Bridegroom). While 

this  is  true,  (;6+?4.=A  suggests  the  willingness  to  make  all  necessary 

physical gestures of obeisance. 

"O>6&-3 adulation, praise, blessing. 

+=a6:32  to worship. 

+=a3+:3  an object of worship or veneration. 

"O+=a"23 piety. 

1"6+=a"23  God-fearing (veneration), godly respect, reverence. 

+":.5,)$  seriousness, gravity ("gravitas"), referring to what has real weight 

(dignity); hence, veneration for what is worthy of respect. 

>3,;"-3  service rendered to God, perhaps simply: worship. 

"CSA>6>3,;"-3  service (worship) of an image (an idol). 37"(-&43;. 

"CSA>514,6$  (of meat), sacrificed to an image (or an idol).  

R";514,5.  devoted, offered to a god  
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(;6+?4.),J$  a worshiper. 

,3("2.6<;6+I.)  humility, lowliness of mind, modesty. 

1;)+?"-3  religion, 1;)+?"-b  ,0.  %&&=>A. worshipping of angels  

*1">61;)+?"-3  self-made  religion,  self-willed  (arbitrary  and  unwarranted) 

piety, arbitrary worship, self-imposed worship. 

"O>'a"23  reverence, fear of God, piety. 

%<2>'&316$  without love of good. 

?3,'+,):3  demeanor. 

^:":(,6$  blameless,  free  from  fault  or  defect,  above  reproach  because 

morally  pure,  ,c$  ?3;S-3$  %:=:(,64$  *.  d&2A+I.e  your  hearts  without 

blame  in  holiness;  .5:f  &".5:".6$  ^:":(,6$  [the]  law  having  become 

blameless.  

^:A:6$  blameless. 

X+25,),2  ?3P S2?326+I.e  holiness and righteousness, opposed to d:3;,-3 , 

%.6:-3 , and %?313;+-3 . 

d&2A+I.)  holiness. 

d&25,)$  sanctity, holiness. 

d&23+:5$  consecration, sanctification, holiness. 

X+25,)$  piety, holiness. 

g+26$ righteous, pious, holy, what is sanctioned by a higher law (especially 

divine law), i.e. accords with divine truth (providence) and hence deserves 

respect (reverence);  classical  Greek likewise refers to what deserves pious 

respect. 

h&26.  holy place, sanctuary. 

h&26$ sacred, holy. 

d&.5,)$  purity, chastity. 

d&.5$  free from ceremonial defilement, holy, sacred, chaste, free from sin, 

innocent,  virginal  (chaste,  unadultered);  pure inside and out;  holy  because 

uncontaminated (undefiled from sin), i.e. without spoilation even within (even 
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down  to  the  center  of  one's  being);  not  mixed  with  guilt  or  anything 

condemnable. 

d&23+:5$  the process of making or becoming holy, set apart, sanctification, 

holiness, consecration, use of the believer being progressively transformed by 

the Lord into His likeness (similarity of nature). 

d&2A+I.)  holiness, a holy or sanctified state, sanctification, which focuses 

on the Holy Spirit's influence of preparing the believer for eternity. (The suffix 

-+I.)  expresses this transformation as a character-quality that comes by the 

grace of God.) 

R";6(;"("9$  reverent. 

R";5$  holy,  sacred,  sacred  services,  temple,  i";j  @5>"2 Hiera  polis,  R";c  

&;'::3,3  the holy scriptures. 

R";"I$  a priest, one who offers sacrifices and in general is busied with sacred 

rites,  one who offers sacrifice to a god (in Jewish and pagan religions;  of 

Christians only met.). 3$4$>, heretic. 

R";',"4:3  the act or office of priesthood. 

i";64+3>J:  Jerusalem,  thecapital  of  united  Isr.  and  Judah,  also  a  future 

heavenly city. On the earlier name of the city see below in k3>J: ; k3>3:-.  

k3>3:-$  +3>=)  salam shalom the Arabic for "peace" 

k3>J:  Salem,  the  home of  Melchizedek,  king  of  Salem and priest  of  God 

a3+2>"l$  k3>J: , R";"l$  ,67  !"67  

k3>"-:  John also was baptizing at Aenon near Salim John 3:23 

SA;"'  a gift, SA;"c.  ,67  1"67  the gift of God. 

8';2+:3  gift. 

{2}  /$6"(.B>  %63%"1  %("+,  39$)A3=  ?.-0$.3$  6"(."&B  3(3 

+%$"*I$9($9"%&3: 

(3.,3?I;26$  all-supreme. 
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(3.,'(3+2  all in all, altogether, wholly. 

(3.,3;?J$  all-powerful. 

(3.,';83$  lord of all. 

(3.,3;8-3  universal sway. 

(3.,34&J$  eyeing all. 

(3.,38G  everywhere. 

(3.,3867  everywhere. 

(3.,380$  in all ways, altogether. 

(3.,"2SJ:A.  know-all. 

(3.,"A.  %"*4-.3$ *"#"+. 

@'.  

6-.6%3=3?9 

(3.,=>"23  consummation, was a Pythagorean name of the number ten. 

(3.,">J$  consummate, all-complete, absolute, perfect, all-accomplishing, all-

achieving, altogether, utterly. 

('.,"8.6$  assistant of all arts. 

(3.,6a3;J$  all-overwhelming. 

(3.,6a-)$  all-overpowering. 

(3.,6SI.3:6$  all-powerful. 

(3.,6?;3,6;-3  omnipotence. 

(3.,696$  of  all  sorts  or  kinds,  manifold,  9."#""*4-?.B>,  noun  manifold 

universe. 

(3.,5:6;<6$  the Universe. 

(3.,6&5.6$  all-generating. 

(3.,6&=."1>6$ all-generating, father of all. 

(3.,5,"?.6$  Mother of All. 

(3.,6(;'?,)$  

(3.,6(5;6$  all-inventive sch špferisch. 

(3.,6:",3a5>6$  dardanarius. 
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(3.,6>5&6$  ready to say anything. 

(3.,6(31J$  all-suffering. 

(3.,6;=?,)$  all-desiring. 

(3.,6+D:3,6$  incarnate (represented) in all bodies. 

(3.,5,)$  all-ness. 

(3.,64;&5$  creating all. 

(3.,6786$  all-containing. 

(>J;A:3  all...contains, fulfillment, fullness, patch. 

(3.,58;66$  of all kinds of colours. 

(3.,6(D>26.  place where all  sorts of things are for sale, general market, 

bazaar; dealing in all kinds of wares. 

{3} /" "&.)7' .$ &- Angela, 1"&"4-; 8.-%($7"+-(- 7"(<."%&' 64$<.$#" 

1-.:($4- X$49-.33 AdolfÔa HitlerÔa. 

{4} Sigmund Freud. Zur Psychopathologie des Alltagslebens, 1904.  

{5}  H  64":$%%$  %("+""*4-?"+-.3;,  1".&$1%&8-('."$  %9B%("+"$ 

4-?7$($.3$ ?-+$4C-$&%; +6"%($7%&+33 9"4K"("#30$%139 4-?7$($.3$9, + 

4$?8('&-&$ 0$#" 3? "7."#" %("+- 64"3%="7;& %("+- % 64"&3+"6"("<.B93 

%9B%(-93.  T-1  %($7%&+3$  &-1"#"  4-?7$($.3;,  -.&".39B  0-%&"  39$)& 

K"49-('."$ %="7%&+", 1-1 .-6439$4 + %(80-$ .$9$:1"#" %("+-  Sinn %9B%( 

3 -.#(3>%1"#" %("+- sin #4$=. H 3.B= %(80-;=,  1"#7- D&" 4-?7$($.3$ .$ 

64"3?"C(",  %("+-  9"#8&  39$&'  4-?.B$  1".&$1%&8-('.B$  %9B%(B,  1-1 

.-6439$4 %("+" 934 + 48%%1"9 ;?B1$. P" <$ %-9"$ 64"3?"C(" %" %("+"9 

=-43?9-&30$%13>, 1"&"4"$ 6" .$7"4-?89$.3) 643(-#-$&%; 1-1 1 %+;&"98, 

&-1 3 1 64$%&86.318, 84-+.3+-; 64"&3+"6"("<.B$ %9B%(B + "7."9 %("+$. 

/$%6"%"*."%&'  %9B%("+">  73KK$4$.:3-:33  643+"73&  1  ("#30$%139 

"C3*1-9, 64";+(;)A3=%; +" +?-39""&."C$.3;= ()7$>, 0-%&.B9 %(80-$9 
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1"&"4B= ;+(;$&%; 64-+"6439$.$.3$,  "  059 86"93.-$&%; + /"+"9 ?-+$&$ 

(2-41 15:28): , %*B("%' %("+" L3%-.3;: 3 1 ?("7$;9 6430&5..  

{6} /3<$643+$75..B$ :3&-&B 7"6"(.;)& 86"9;.8&B$ + &$1%&$ "&."C$.3;: 

:6.6&".J$  only-begotten eingeboren. 

:6.6&".J$  (3;'  (3,;5$ , John 1:14 (some take this generally, owing to the 

omission of the article (cf. Green, pp. 48f)), used of Christ, denotes the only 

son of God or one who in the sense in which he himself is the son of God has 

no brethren. He is so spoken of  by John not because X >5&6$ which was 

*.+3;?A1"2$  in him was eternally generated by God the Father (the orthodox 

interpretation),  or  came  forth  from  the  being  of  God  just  before  the 

beginning of  the world (Subordinationism),  but  because by the incarnation 

( *.+3;?A+2$ ) of the >5&6$ in him he is of nature or essentially Son of God, 

and so in a very different sense from that in which men are made by him 

,=?.3  ,67  !"67  (John 1:13). For since in the writings of John the title X R46$ 

,67  !"67  is  given only  to  the historic  Christ  so called,  neither  the Logos 

alone,  nor  Jesus alone,  but  X >5&6$  X *.+3;?A1"2$  or  Jesus through the 

>5&6$ united with God, is X :6.6&".J$  4R5$ ,67  !"67 . 

<A.J  phone sound. 

<A.'  voice. 

<A.=A produce a sound, speak, tell, cry. 

<A.6:38-3  dispute about words. 

<6.J  carnage, esp. on the field of battle, blood shed by slaying, slaughter, 

murder, always in pl., massacre, Il.; *.  ,m+2 <6.m+2.  "n.32  to be in the act of 

slaying,  <6.39$  murderously,  <6.'A  to  be  athirst  for  blood,  to  be 

murderous. 

<6."I$  murderer, slayer, homicide, <6.=3  8"9;3  murdering hand. 
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<5."4:3  that which is destined for slaughter. 

<6."IA  phoneu — to kill, murder. 

{7} 2-.3K$%& /"+"#" +4$9$.3. 

http://enzymes.at/download/mpe.pdf    

{8} O"*4-.3$. 

http://assembly.re   

{9} T".%&3&8:3; "*A."%&3 G8%'. 

http://constitution.fund/pages/constitution.htm  

{10} E1&"("#3;: O("+". 

http://enzymes.at/octology/octology.htm#word    

,=>6$  goal,  state  of  completion  or  maturity,  esp.  , .  _8"2.  a-64  to  have 

reached the end of life, to be dead, end, cessation, Philos., full  realization, 

highest point, ideal, the end or purpose of action. 

http://biblehub.com/multi/ephesians/1-23.htm   And the church is his body 

o,2$  *+,P.  ,#  +0:3  3O,67 . 

http://biblehub.com/multi/1_timothy/1-5.htm  The goal of this command is 

love ,#  ST ,=>6$  ,G$ (3;3&&">-3$  *+,P.  %&'() . 

(3;3&&">-3  command. 

.56$  mind, reason, intellect, act of mind, thought, sense, meaning of a word, 

purpose, design. 

+4.64+-3  (from  nous  mind)  hold  conversation  together,  being  with  or 

together,  esp.  for  purposes  of  feasting  or  conversing,  social  intercourse, 

society, sexual intercourse, of animals, copulation. 
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.5+6$  sickness, disease, plague, disease of mind, esp. caused by madness, 

passion, vice, etc. 

.6:6$  name. 

{11} ["49- 3 *$%K"49$.."%&'. 

http://enzymes.at/download/fpe.pdf    

{12} 2$&--.-(3? 6%3="-.-(3?-. 

http://enzymes.at/download/ppe.pdf    

{13}  Albert  Einstein.  †ber  die  von  der  molekularkinetischen  Theorie  der 

WŠrme  geforderte  Bewegung  von  in  ruhenden  Fl Ÿssigkeiten  suspendierten 

Teilchen. Annalen der Physik, 1905, 322 (8): 549Ð560. 

{14}  Fundamental  Physical  Constants,  National  Institute  of  Standards  and 

Technology. 

https://physics.nist.gov/cuu/Constants/  

{15}  International  System  of  Units,  National  Institute  of  Standards  and 

Technology. 

https://physics.nist.gov/cuu/Units/  

  

{16} The Units of Measurement Regulations 1995 No. 1804 

http://www.legislation.gov.uk/uksi/1995/1804/made    

{17} https://en.wikipedia.org/wiki/Fifth_force   

{18} In 2015, Attila Krasznahorkay  at the Hungarian Academy of Sciences's 

Institute  for  Nuclear  Research  in  Debrecen ,  Hungary,  and  his  colleagues 
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posited the existence of a new, light boson only 34 times heavier than the 

electron. In an effort to find a dark photon , the Hungarian team fired protons 

at thin targets of lithium-7, which created unstable beryllium-8 nuclei  that 

then decayed and spat out pairs of electrons and positrons. Excess decays 

were observed at  an opening angle  of  140¡  between the e +  ande p  and a 

combined  energy  of  17 S MeV,  which  indicated  that  a  small  fraction  of 

beryllium-8 will shed excess energy in the form of a new particle.  

http://www.nature.com/news/has-a-hungarian-physics-lab-found-a-fifth-

force-of-nature-1.19957   

{19} https://en.wikipedia.org/wiki/Dark_photon   

{20} https://en.wikipedia.org/wiki/Time_crystal   

{21}  Choi  S.  et  al.  Observation  of  discrete  time-crystalline  order  in  a 

disordered dipolar many-body. arxiv 25 Oct 2016.  

https://arxiv.org/abs/1610.08057v1   

{22} Zhang J.  et  al.  Observation of  a Discrete Time Crystal.  arxiv  27 Sep 

2016. https://arxiv.org/abs/1609.08684v1   

{23} /$6"(.B> %63%"1 %("+, -%%":3-&3+." %+;?-..B= % 4-%%9-&43+-$9B93 

+ &$1%&$ "&."C$.3;93:  

%;8J  6$4+"3%&"0.31, .-0-(". 

_;&6.  deed, doing, action, labour, work, task. 

+('+:3  sprain or rupture of muscular fibre, spasm, convulsion,  that which 

has been torn off, fragment, shred. 

+(3+:5$  convulsion, spasm. 
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%+(3+:5$  greeting, embrace. 

%.,-+(3+:3  distraction, diversion. 

%(5+(3+:3  that which is torn off, a piece, rag, shred. 

%(6+(3+:',26.  fragment. 

S2'+(3+:3  a gap. 

*(2+(3+:5$  rapid respiration. 

?3,'+(3+:3  vibrations. 

(3;3+(3+:5$  drawing sideways. 

(";2+(3+:5$  wheeling round. 

+'>"4:3  oscillation. 

+3>"IA  cause to rock, make to vibrate. 

+'>6$  tossing motion, silly, imbecile. 

{24} https://ru.wikipedia.org/wiki/[-('%3K3:348$9"%&'   

{25} Nature Publishing Group. 

http://www.springernature.com/gp/group S 

Nature  Research  is  a  portfolio  of  journals,  products  and  services  within 

Macmillan Publishers Limited and Nature America, Inc., both part of Springer 

Nature,  a  global  publishing  group  formed  through  the  merger  of  Springer 

Science+Business Media and Macmillan Publisher Ltd in 2015. 

https://www.nature.com/npg_/company_info/index.html   

{26} One famous area of physics where complex methods still have a virtual 

stranglehold is quantum mechanics. Although vector alternatives exist they 

are not promoted strongly at present and the dominant approach is to use 

imaginary numbers. Some even claim this is essential but this cannot be true. 

Hamilton showed, long ago, that a system of algebra with the same outward 

behaviour can be defined that lacks references to i.SPerhaps this branch of 
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physics has been protected from change by its conceptual difficulty and the 

apparent preference for weirdness. Few people want to take on the task of 

rewriting it.  Exceptions include Kadin (2005),  Barrand (2014),  and Kwong 

(2014).SÐ Matthew Leitch. Eliminating imaginary numbers, 2017.  

http://www.workinginuncertainty.co.uk/imaginary.pdf S 

{27} Ottonis de Guericke. Experimenta nova (ut vocantur) Magdeburgica de 

vacui spatio, Amstelodami 1672. 

{28} Mandelbrot, B.B.The Fractal Geometry of Nature, 1982. 
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{31} A. S. Besicovitch, H. D. Ursell. Sets of Fractional Dimensions. Journal of 

the London Mathematical Society, 1937,12 (1): 18Ð25. 

{32} K. J. Falconer. The geometry of fractal sets, 1985. 

{33} M. Joyce, F. Sylos Labini, A. Gabrielli, M. Montuori, L. Pietronero. Basic 
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Xgram symbolizes theSEver Living GodSJesus Christ and an eternal life in him. 

 

The  Russian  word  6-%=-  corresponds  to  the  ancient  Greek  word  ('+83 , 

which  is  derived from ('+8A ,  ('+8"2. ,  meaning  to  suffer,  to  endure,  to 

experience.  The Latin pati,  passio,  passionem (suffering,  enduring),  English 

passion and German Passion are originated fromS mentioned greek words.S 

In  Christianity,  the  Passion  is  the  short  final  period  in  the  life  of  Jesus 

covering  his  entrance  visit  to  Jerusalem and  leading  to  his  crucifixion  on 

Mount Calvary, defining the climactic event central to Christian doctrine of 

Salvation  History.  On  the  other  hand,  at  the  same  time  many  Christians 

celebrate the Feast of  the Annunciation (from Latin Annuntiatio Domini or 

Conceptio  Christi,  corresponding  to  ancient  Greek  |O3&&">2+:5$ ), 

commemorates the visit of the archangel Gabriel to the Virgin Mary, during 
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which he informed her that she would be the mother of Jesus Christ, the Son 

of God. The Feast of the Annunciation is celebrated on 25 March each year, 

except in those years, when it is transferred forward to the first suitable day 

during Eastertide.S 

According  to  said  tradition,  the  remembrance  on  the  memorable  events 

during Eastertide, starting with the crucifixion of Jesus Christ, coincides with 

the celebration of his revival and the beginnig of his life. Such coincidence 

symbolizes the never ending circle of life. 
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*"($?.3  8<$ .$  *87$&,  3*"  64$<.$$  64"C(".  Ð  E&14"+$.3$ 

21:2Ð4 
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E7.-1"  ,$48%-(39  "&.)7'  .$  $73.%&+$..B>  #"4"7,  64$&$46$+-)A3> 

6"7"*.8) &4-.%K"49-:3), 3 .-4"7 ,?4-3(; Ð .$ $73.%&+$..B> .- M$9($, 

64$+4-A-$9B>  ,3%8%"9  W43%&"9  3?  %-&-.3.%1"#"  %*"43A-  +  %&"(6  + 

=4-9$ !"#- $#":  

9 S H"&,  Y  %7$(-),  0&"  3?  %-&-.3.%1"#"  %*"43A-,  3?  &$=, 

1"&"4B$ #"+"4;& " %$*$, 0&" ".3 ,87$3, ." .$ &-1"+B, - (#8&, 

Ð  +"&,  Y  %7$(-)  &-1,  0&"  ".3  64378& 3  6"1(".;&%;  &$*$,  3 

6"?.-)&, 0&" Y +"?()*3( &$*;. Ð E&14"+$.3$ 3:9 

M7$%' + E&14"+$.33 #(-+- :$41+3 "*4-A-$&%; 1 $#" .-9$%&.31-9, .-?B+-; 

3= U.#$(-93; 0$4$? .3= ". +"?+$A-$& " #4;78A$9 3 7-5& .-%&-+($.3; " 

+4$9$.3,  64$7C$%&+8)A$9  +&"4"98  643C$%&+3).  Q&"  +4$9;  $A5  .$ 

%8A$%&+8$&,  -  9B%(3&%;  +  *878A$9,  1"&"4"$  $A5  64$7%&"3&  6$4$<3&', 

64$"7"($&', 0&"*B +6"%($7%&+33 "*4$%&3 "*$A-.."$ Ð +$0.8) <3?.': 

7 S M-9$&3+,  1-1  ?+-.B$  +B*34-(3  6$4+B$  9$%&-,  %1-?-(  39 

643&08: 8 S1"#7- &B *87$C' 6"?+-. 1$9 .- *4-1, .$ %-73%' .- 

6$4+"$ 9$%&", 0&"*B .$ %(803(%; 1&" 3? ?+-.B= 39 6"05&.$$ 

&$*;,  9 S3 ?+-+C3> &$*;  3 $#",  6"7">7;,  .$ %1-?-(  *B &$*$: 

8%&863 $98 9$%&"; 3 &"#7- %" %&B7"9 7"(<$. *87$C' ?-.;&' 

6"%($7.$$ 9$%&". 10 S/" 1"#7- ?+-. *87$C', 6437;, %-73%' .- 

6"%($7.$$ 9$%&", 0&"*B ?+-+C3> &$*;, 6"7">7;, %1-?-(: 748#! 

6$4$%;7'  +BC$;  &"#7-  *87$&  &$*$  0$%&'  6$4$7  %37;A393  % 

&"*">, 11 S3*" +%;13> +"?+BC-)A3> %-9 %$*; 8.3<$. *87$&, - 

8.3<-)A3> %$*; +"?+B%3&%;. Ð F81- 14:7Ð11 
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35 S L8%&'  *878&  6";%-  +-C3  .-  &$($  3  +-C3  %+$&3('.313 

#"4$&'.  36 S ,  +B  *87'&$  6"7"*.B  ()7;9,  "<37-)A39 

+"?+4-A$.3; #"%6"73.- %+"$#" % *4-0."#" 634-, 0&"*B, 1"#7- 

". 64375& 3 6"%&803&, %4-?8 "&+"43&' $98. Ð F81- 12:35Ð36 

,&-1,  .$*$%."$  7$;.3$,  .-?B+-$9"$  %+-7'*">,  64$7C$%&+8$&  3(3 

%"+6-7-$& %" +&"4B9 643C$%&+3$9, - %-9 *4-1 ;+(;$&%; %"$73.$.3$9 !"#- 

%  *"#"3?*4-..B9  .-4"7"9,  0&"  .-6"93.-$&  .-9  "  $#"  &"4<$%&+$  + 

L-('9"+"$  +"%14$%$.'$.  H  %+"59  6$4+"9  643C$%&+33  ,3%8%  W43%&"% 

%&-."+3&%;  ]-459  ,87$>%139  %  &$4."+B9  +$.:"9  +9$%&"  1"4".B, 

+$.0-$&%;  %  .-4"7"9  +"  14"+3  3  .-  14$%&$,  0&"  +  6"%($78)A$9 

3%64-+(;$&%; 6"%4$7%&+"9 4-%64"%&4-.$.3; $#" 80$.3;, 6"7#"&"+(;)A$#" 

.$+$%&8, 3(3 %1"4$$ .$+$%&, 1 "*480$.3) 3 +$.0-.3) % .39.  

/" .$ + 6$4+B> 3 .$ +" +&"4"> 4-? D&" 64"3%="73& 6" ?$9."98 "*B0-), " 

059 %+37$&$('%&+8$& %-9 ,3%8% W43%&"%:  

29 S,3%8% %1-?-( 39 + "&+$&: ?-*(8<7-$&$%', .$ ?.-; L3%-.3>, 

.3  %3(B  !"<3$>,  30 S 3*"  +  +"%14$%$.33  .3  <$.;&%;,  .3 

+B="7;& ?-98<, ." 64$*B+-)&, 1-1 U.#$(B !"<33 .- .$*$%-=. 

31 SU " +"%14$%$.33 954&+B= 4-?+$ .$ 03&-(3 +B %1-?-.."#" 

+-9 !"#"9: 32 SY !"# U+4--9-, 3 !"# ,%--1-, 3 !"# ,-1"+-? 

+$7' !"# .$ !"# 954&+B=, - <3+B=. 33 S, .-4"7 73+3(%;

80$.3) V#". Ð 2-&K$> 22:29Ð33 

@$.3&'*- %B.- Ð D&" .$ &"('1" 643?.-.3$ $#" ?4$("%&3 3 6"7#"&"+($.3$ 1 

6$4$7-0$ 73.-%&30$%1"> +(-%&3 3 &4-73:33, ." 3 64"7"(<$.3$ :-4%1"#" 

4"7- 0$4$? .-%($7.31"+: 
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]-4%&+"  /$*$%."$  6"7"*."  :-4),  1"&"4B>  643#"&"+3( 

*4-0.B> 634 7(; %B.- %+"$#". Ð 2-&K$> 22:2 

O+-7'*-,  wedding,  Hochzeit,  h šchste  Zeit,  high  time  Ð  D&"  .$*$%."$ 

64$7?.-9$."+-.3$  &"#",  0$98  64$7%&"3&  %"+$4C3&'%;  .-  M$9($, 

6"+"4"&.B> 68.1& 3%&"433. /-%($78; ]-4%&+" /$*$%."$, ,3%8% W43%&"%, 

*87803  6"%("9  3  6"(."9"0.B9  64$7%&-+3&$($9  ()7$>  +  D&"9  ]-4%&+$, 

4-%64"%&4-.;$& D&" ]-4%&+" .-  $#" ?$9."$ +(-7$.3$, 7$(-$& ()7$> $#" 

%"+(-7$(':-93  3  %"80-%&.31-93.  Q&"  %"Ð*B&3$  3  %"Ð7$>%&+3$  !"#-  3 

()7$>  %39+"(3?348$&  1"%930$%18)  #-49".3),  864-?7.;)A8)  64$<.$$ 

64"&3+"%&";.3$ 3 64"&3+"7$>%&+3$.  

15 S, %$7'9"> U.#$( 64"&48*3(, 3 4-?7-(3%' .- .$*$ #4"913$ 

#"("%-, #"+"4;A3$: :-4%&+" 934- %7$(-("%' :-4%&+"9 X"%6"7- 

.-C$#" 3 W43%&- V#", 3 *87$& :-4%&+"+-&' +" +$13 +$1"+. 16 S, 

7+-7:-&'  0$&B4$ %&-4:-,  %37;A3$ 64$7 !"#"9  .-  64$%&"(-= 

%+"3=, 6-(3 .3: 3 +"?7-(3 %(-+8 !"#8, 17 S#"+"4;: *(-#"7-439 

P$*;,  X"%6"73  !"<$  H%$+(-%&.B>,  O8A3>  3  !B+C3>  3 

X4;78A3>, 0&" &B 643.;( +(-%&' P+") +$(318) 3 +":-43(%;. 

18 S,  4-%%+34$6$(3  ;?B0.313;  3  643C5(  #.$+ P+"> 3  +4$9; 

%873&'  954&+B= 3  .-#4-73&'  9-(B=  3  +$(313=  4-*"+  P+"3=, 

64"4"1"+  3  %+;&B=  3  *";A3=%;  39$.3  P+"$#",  -  #8*3+C3= 

?$9() 6"#8*3&'. Ð E&14"+$.3$ 11:15Ð18 

T  8%&-."+($.3)  D&">  #-49".33  643?B+-$&  /"+B>  ?-+$&,  6"%1"('18 

.$*$%."$  3  ?$9."$  .$  "&"4+-.B  748#  "&  748#-,  -  .-="7;&%;  +" 

+?-39"7$>%&+33 3 73-("#$, 1"&"4B$ "*($#0-)&%; 3 "6"%4$78)&%; ,3%8%"9 

W43%&"9 .- .$*$ 3 $#" 6"%($7"+-&$(;93 .- ?$9($:  
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P-1  6"%&86->&$,  ?.-;  +4$9;,  0&"  .-%&863(  8<$  0-% 

64"*873&'%; .-9 "& %.-. Ð L-+$( 1 G39(;.-9 13:11 

L4$7C$%&+$..31"9  ,3%8%-  W43%&-  9"<."  6"  64-+8  %03&-&' 

74$+.$$#36$&%1"#"  K-4-".-  U9".-,  1"&"4B>  $A5  +  16Ð9  %&"($&33  7" 

4"<7$%&+-  W43%&"+-  64$7643.;(  6"6B&18  6$4$+$4.8&'  7"  &"#" 

*B&"+-+C3$ 64$7%&-+($.3; " 934"8%&4">%&+$ 3 0$("+$1$, 3 64"6"+$7"+-( 

4$(3#3)  %"(.:-,  "0$+37."#"  3  $%&$%&+$.."#",  +  64"&3+"+$%  &59."98, 

%"14B&"98 3 &->."98.  

P-1<$  .$"*="739"  86"9;.8&'  6"%&3<$.3$  1"%9"%-,  +4$9$.3  3  %87'*B, 

%&3(3%&30$%13  ?-14$6(5.."$  +  74$+.$#4$0$%1">  93K"("#33.  ,?  D&"#" 

-4%$.-(-  0$46-$&  W43%&3-.%&+",  1".:$6&8-(3?348;  ,3%8%-  W43%&-  3 

+$0.8) <3?.' + .59. BCD.  Ð 74$+.$#4$0$%13> *"# +$0."%&3, 3CD.26$ \AU  Ð 

+$0.-;  <3?.',  +$0."$  +"?4"<7$.3$,  .-0-("  1"&"4B=  %39+"(3?348$&  25 

9-4&-  #"7-,  +  1"&"4"9  4"73(%;  ,3%8% W43%&"%.  H  D&"&  <$  7$.'  X4$:3; 

64-?7.8$&  %+"5  +"?4"<7$.3$,  "&9$0-$&  7$.'  .$?-+3%39"%&3  %&4-.B.  O 

D&"#"  7.;  .-03.-$&%;  ($&"3%03%($.3$,  864-?7.;)A$$  +%$ 

64$7C$%&+8)A3$ $98, 3 % 2018 "& G"<7$%&+- W43%&"+- $#" :-4%&+", .$ 

39$)A$$ "1".0-.3;.  
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["&"#4-K: P$&;.- O6"43.i.-, 9. N$4._+:_ 

X"7  2018  "&  G"<7$%&+-  W43%&"+-  6$4$%$1-$&%;  %  X"7"9  %"*-13  6" 

&4-73:3".."98 13&->%1"98 1-($.7-4),  -  -.#(3>%13$ %("+-  dog 3 God Ð 

-.-.39B. L"7"*.B$ 6$4$%$0$.3; 3 %"+6-7$.3; -.$17"&30.B, 6"%1"('18 + 

.3=  64";+(;$&%;  %(80->."$,  -  .$  %8A."%&."$,  ?-1"."9$4."$.  ,9;  !"#- 

3?+$%&.", ="&; 395. !"#-, 1-1 3 %-93= *"#"+ %&"('1" <$, %&"('1" 39$$&%; 

;?B1"+, + "&(303$ "& 39$.3 ,3%8%- W43%&-, 1"&"4"$ "7." 3 &" <$ +" +%$= 

;?B1-=, +-43348; (3C' + K"49$, -  .$ 6" %8A$%&+8. H$4";&.",  6"7"*.-; 

"7."?.-0."%&'  39$$&%;  ++378,  1"#7-  +  E&14"+$.33  #"+"43&%;  "  ."+"9 

39$.3 !"#-, 1"&"4"$ "&14"$&%; 6"&"91-9 +" +4$9$.- +&"4"#" 643C$%&+3; 

,3%8%- W43%&-.  
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V%(3  !"#   Ð  %8A."%&',  &"  $#"  64";+($.3;  3  6$4%".3K31-:33  Ð 

?-1"."9$4."%&', 7$>%&+3&$('.-; &-1<$ + "&."C$.33 $#" ."+"#" 39$.3. /" 

0&"*B 8?.-&' D&" ."+"$ 39;, .$"*="739" 6".;&', + 059 ?-1()0-$&%; $#" 

.$%(80->."%&'.  

W"&;  #4$0$%13$  &$1%&B  .$  4-?(30-)&  9$<78  })+67$  (,3%8%),  Yeshua  3 

Joshua,  0&"  7$(-$&  +$4";&.B9  3+43&%1"$  64"3%="<7$.3$  39$.3  ,3%8%- 

W43%&-,  .$"*="739"  81-?-&'  .-  &"  "*%&";&$('%&+",  0&"  /"+B> ?-+$& .$ 

39$$& "7."?.-0."#" ;?B1"+"#" 3 18('&84."#" 64"3%="<7$.3;, - ;+(;$&%; 

4$?8('&-&"9 %3.&$?-, +?-39"7$>%&+3; 3 +?-39"64".31."+$.3; 4-?(30.B= 

18('&84  3  ;?B1"+.  H  %+;?3  %  D&39,  .$"*="739"  "*4-&3&'  +.39-.3$  .- 

#4$0$%13$ 39$.- }'+A.  3 E+6$. E+6$ (4-+.B>, 4-+."64-+.B>) Ð %B. :-4; 

P4"3  L43-9-,  6$4%".-<-  ã,(3-7BÒ  X"9$4-.  C+5 +  1-0$%&+$  643%&-+13 

+%&4$0-$&%; + %("+-= C+51"6$ *"#"6"7"*.B>, 3 C+58;4+6$  D1+3+-($.&.B> 

?"("&8.  }'+A.  3(3 }J+A.  (64$76"("<3&$('."  64"3%="7;A$$ "& C'6:32 , 

C'+6:32  ($03&',  3%:$(;&') Ð 64$7+"73&$('  U4#".-+&"+ + ãE73%%$$Ò &"#" 

<$  -+&"4-,  %"+$4C-)A3=  %&4-.%&+3$  +  6"3%1-=  M"("&"#"  48.-,  0&" 

;+(;$&%;  9$&-K"4">  6$4$="7-  "&  64"9B%(-  "="&.31"+  3  4-?*">.31"+  1 

%1"&"+"7%&+8 3 ?$9($7$(3). /" %&-+ 6-%&8="9 3 ?$9($7$(':$9, 0$("+$1 

.$  6$4$%&-(  *B&'  "="&.31"9,  %&4$9;A39%;  1  87"+($&+"4$.3)  %+"3= 

%$1%8-('.B=  6"*8<7$.3>,  +"<7$($.3>  3  8%&4$9($.3>.  E="&-  Ð 

%$1%8-('."$ +($0$.3$, - M"("&"$ 48." Ð $#" :$(': /$ %(80->." _;6$  39$$& 

?.-0$.3; 1. ()*"+', <$(-.3$; 2. C$4%&'.  

,3%8% Ð &-1<$ %&4-..31, - $#" #(-+.-; 93%%3; Ð ()*"+'. /$ %(80->." $#" 

&-1<$  39$.8)&  W43%&"%  Ð  6"9-?-..31.  E7.-1"  43&8-(  6"9-?-.3;  .$ 

;+(;$&%;  64$4"#-&3+">  <4$:"+  3  :-4$>,  6"%1"('18  8;2+,5$  3  $%&' 

:$(3&$('."$ %4$7%&+", *-('?-9 7(; 3%:$($.3; &$($%.B= 3 78C$+.B= 4-.. 
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L"7"*.B$  "*B0-3  9B  .-="739  &-1<$  8  -K431-.%13=  3  -+%&4-(3>%13= 

-*"43#$."+,  1"&"4B$  &$9  %-9B9  %$*;  ã"&9$0-)&Ò,  +B7$(;)&  3? 

"148<$.3;.  L43 ?74-+"9 4-?9BC($.33 3 643.39-;  +"  +.39-.3$ 7-..B$ 

D&."#4-K30$%13=,  3%&"43"#4-K30$%13=  3  -4=$"("#30$%13=  3%%($7"+-.3>, 

%($78$&  643?.-&'  6"9-?-.3$  0-%&')  43&8-("+  %6-43+-.3;,  1  1"&"4B9 

"&."%;&%;  &-&834"+1-  3  814-C$.3$  &$(-  63#9$.&-93,  7"6"(.;$9B$ 

7$1"4-&3+.B93  D($9$.&-93  (*8%B,  "7$<7-,  1"4".-  +,=<3.6$ ),  3 

-4"9-&30$%1393  9-%(-93.  H%$  6"7"*.B$  18('&84.B$  43&8-(B 

8.-%($7"+-.B  ()7'93  3?  <3+"&."#"  934-.  H  "%"*$.."%&3  %"*-1-9 

%+">%&+$.."  4-?(30-&'  3 8?.-+-&'  748# 748#- 6" ?-6-=8 3 "  #"&"+."%&3 

6"&$.:3-('.B=  6-4&.54"+  1  %6-43+-.3).  ]$("+-.3$  3  "*.39-.3$  + 

=43%&3-.%1">  &4-73:33  &-1<$  .$  3%1()03&$('.-;  "%"*$.."%&'  ()7$>  3 

=43%&3-.: ]$("+-.3$ 4$1-63&8(348$& 1"49($.3$ 6"&"9%&+- 8 6&3: 3 605(, 

- "*.39-.3$ Ð amplexus lumbalis 8 -9K3*3>.  

H"?+4-A-;%'  1  .-C$>  3%&"433  3?  D&."#4-K30$%1"#",  D&"("#30$%1"#"  3 

?""("#30$%1"#" D1%184%-, ?-9$&39, 0&" .$"*="739" 4-?(30-&' 9$<78 &$9, 

1-1 ,3%8%- W43%&- 39$."+-(3 $#" %"+4$9$..313 3 6"%($7"+-&$(3, 3 &$9, 

1-1 ". %-9 "64$7$(;( %$*;: + 6$4+"9 %(80-$ Ð ,99-.83(, W43%&"%, X"%6"7' 

(T I;26$ ),  ,87$>%13>  :-4',  J-+37"+  %B.,  4-++3.,  803&$(',  64"4"1, 

087"&+"4$:, %6-%3&$(',  -#.$: (Agnus De ~, q:.#$  ,67  !"67 ) 3 748#3$; +" 

+&"4"9  %(80-$  Ð  =($*,  %+$&,  7"4"#-  (68&'),  +4-&-,  64-+7-,  !"<3>  %B., 

6-%&8=,  <3?.'  3  748#3$.  L43  &-1"9  %4-+.$.33  %&-."+3&%;  "0$+37.- 

4-?."%&' 395. 3 D63&$&"+: + &" +4$9; 1-1 %-9""64$7$($.3; ,3%8%- W43%&- 

9$&-K"430$%13$,  7-+-$9B$  $98  .-?+-.3;  Ð  1".14$&.B$,  %3&8-&3+.B$, 

643?$9(5..B$. H D&"> 4-?."%&3 64";+(;$&%; 4-?(303$ 9$<78 +"%643;&3$9 

3 %-9"+"%643;&3$9 3 %-9"6"(-#-.3$9. J(; ,3%8%- W43%&- :$(' $#" <3?.3 

3  64"6"+$73  ?-1()0-$&%;  +  643"*A$.33  1  ]-4%&+8  .$*$%."98,  -  7(; 

%(8C-&$($> 3 ?43&$($> $#"  64"6"+$73 3 7$;&$('."%&3 Ð + 8&3(3&-4."9 
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6439$.$.33  3  3%6"('?"+-.33  $#"  %("+  3  7$(.  J-.."$  4-%="<7$.3$  3 

64"&3+"4$03$  "&4-<$."  +  /"+"9  ?-+$&$,  .-6439$4  +  6"+$%&+"+-.3;= 

,"-..- 3 F813: 

14 S P"#7-  ()73,  +37$+C3$  087",  %"&+"45.."$  ,3%8%"9, 

%1-?-(3: D&" 3%&3.." P"& L4"4"1, T"&"4B> 7"(<$. 6437&3 + 

934.  15 S ,3%8%  <$,  ?.-;  3=  .-9$4$.3;  643>&3  1  .$98  3 

?-+(-7$&' 39, 0&"*B %7$(-&' :-459, "6;&' 87-(3(%; .- #"48 + 

"73."0$%&+$. Ð ,"-.. 6:14Ð15 

20 S !B+  <$  %64"C$.  K-43%$;93,  1"#7-  64375&  ]-4%&+3$ 

!"<3$,  "&+$0-(  39:  .$  6437$&  ]-4%&+3$  !"<3$  6439$&.B9 

"*4-?"9, 21 S3 .$ %1-<8&: +"&, "." ?7$%', 3(3: +"&, "." &-9. 

,*" ]-4%&+3$ !"<3$ +.8&43 +-%. Ð F81- 17:20Ð21 

HB+"7  3?  3%&"430$%1">  4$93.3%:$.:33  .-64-C3+-$&%;  %-9  %"*">.  V%(3 

4$0' 375& " ."+"9 39$.3 + "*B0."9 6".39-.33 D&"#" %("+- Ð &" D&" ."+"$ 

39;  6"7"*."  39$.3  ,3%8%-  W43%&-.  V%(3  <$  4$0'  "  9$&-K"430$%1"9 

%"7$4<-.33  D&"#"  ."+"#"  39$.3,  &"  "."  6"7&+$4<7-$&  3  7"6"(.;$& 

%1-?-.."$ ,3%8%"9 W43%&"9 " %$*$ 0$4$? "&14"+$.3$ /"+"#" ?-+$&-.  
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J$.' X"%6"7$.'  L The Day of the Lord L Q:=;3  •4;-64  L Dies DominiS 

/- &4$&3> 7$.' +"%14$%.8 ;. Ð F81- 9:22 , 24:7 , 2-41 8:31 , 9:31 , 10:34 , 

2-&K$> 12:40 , 16:21 , 17:23 , 20:19 , 27:63 , ,"-.. 2:19Ð21 , J$;.3; 10:40 , 

1 L-+$( 1 T"43.K;.-9 15:4   

E7." &" .$ 7"(<."  *B&' %"14B&" "& +-%, +"?()*($..B$, 0&" 8 X"%6"7- 

"73. 7$.', 1-1 &B%;0- ($&, 3 &B%;0- ($&, 1-1 "73. 7$.'. Ð 2 L5&4 3:8 

H .-0-($ *B("  O("+",  3  1-1 O("+"  *B("  !"#"9,  &-1 3 !"#  *B(  O("+"9, 

T"&"4"$ "& .-0-(- *B(" % !"#"9. E." .-0-(" +%$98, 3 .30&" .$ .-0-("%', 

1-1 &"('1" 0$4$? /$#". H /59 *B(- <3?.', 3 <3?.' *B(- %+$& ()7;9. , 

%+$& +" &'9$ %+$&3&, 3 &'9- .$ +(-%&.- .-7 .39. 

,  !"#  7-(  .-9  0$("+$1-,  39$.$9  ,"-..,  6"%(-+  $#"  1  .-9  7(; 

%+37$&$('%&+-,  0&"*B  ".  %+37$&$('%&+"+-(  "  O+$&$,  3  0&"*B  +%$ 

8+$4"+-(3  0$4$?  .$#".  O-9  ".  .$  *B(  %+$&,  ."  643C5(,  0&"*B 

%+37$&$('%&+"+-&'  "  O+$&$,  "  &"9  O+$&$  3%&3.B,  1"&"4B>  %+$&3&  7(; 

+%;1"#" 0$("+$1-, 643="7;A$#" + 934. Ð ,"-.. 1:1Ð9 

H%;1"$  7-;.3$  7"*4"$  3  +%;13>  7-4  %"+$4C$..B>  .3%="73&  %+BC$,  "& 

E&:- %+$&-, 8 T"&"4"#" .$& 3?9$.$.3; 3 .3 &$.3 6$4$9$.B. Ð ,-1"+ 1:17 

2B ?.-$9, 0&" 9B "& !"#- 3 0&" +$%' 934 ($<3& +" ?($. M.-$9 &-1<$, 0&" 

OB. !"<3> 643C5( 3 7-( .-9 %+$& 3 4-?89, 7- 6"?.-$9 !"#- 3%&3.."#" 3 

7- *87$9 + 3%&3.."9 OB.$ V#" ,3%8%$ W43%&$. E. !"# 3%&3..B> 3 <3?.' 

+$0.-;. Ð 1 ,"-.. 5:19Ð20 

93



E6;&' #"+"43( ,3%8% 1 .-4"78 3 %1-?-( 39: Y %+$& 9348; 1&" 6"%($78$& ?- 

2.">, &"& .$ *87$& ="73&' +" &'9$, ." *87$& 39$&' %+$& <3?.3. Ð ,"-.. 

8:12 

, +"& *(-#"+$%&3$, 1"&"4"$ 9B %(BC-(3 "& /$#" 3 +"?+$A-$9 +-9: !"# Ñ 

D&" %+$&, 3 .$& + /59 .31-1"> &'9B. V%(3 9B #"+"439, 0&" 39$$9 "*A$.3$ 

% /39, - ="739 +" &'9$, &" 9B (<59 3 .$ 6"%&86-$9 6" 3%&3.$; $%(3 <$ 

="739  +"  %+$&$,  6"7"*."  1-1  E.  +"  %+$&$,  &"  39$$9  "*A$.3$  748#  % 

748#"9, 3 T4"+' ,3%8%- W43%&-, OB.- V#", "03A-$& .-% "& +%;1"#" #4$=-. 

V%(3 #"+"439, 0&" .$ 39$$9 #4$=-,Ð "*9-.B+-$9 %-93= %$*;, 3 3%&3.B .$& 

+  .-%.  V%(3  3%6"+$78$9  #4$=3  .-C3,  &"  E.,  *87803  +$4$.  3  64-+$7$., 

64"%&3& .-9 #4$=3 .-C3 3 "03%&3& .-% "& +%;1"> .$64-+7B. V%(3 #"+"439, 

0&" 9B .$ %"#4$C3(3, &" 64$7%&-+(;$9 V#" (<3+B9, 3 %("+- V#" .$& + .-%. 

Ð 1 ,"-.. 1:5Ð10 

HB *B(3 .$1"#7- &'9-, - &$6$4' Ð %+$& + X"%6"7$: 6"%&86->&$, 1-1 %B.B 

%+$&-, 6"&"98 0&" 6("7 J8=- %"%&"3& +" +%;1"> *(-#"%&3, 64-+$7."%&3 3 

3%&3.$.  ,%6B&B+->&$,  0&"  8#"7."  !"#8,  3  .$  80-%&+8>&$  +  *$%6("7.B= 

7$(-= &'9B, ." 3 "*(30->&$. ,*" " &"9, 0&" ".3 7$(-)& &->.", %&B7." 3 

#"+"43&'.  H%5  <$  "*.-48<3+-$9"$  7$(-$&%;  ;+.B9  "&  %+$&-,  3*"  +%5, 

7$(-)A$$%; ;+.B9, %+$&. L"D&"98 %1-?-.": ã+%&-.', %6;A3>, 3 +"%14$%.3 

3? 954&+B=, 3 "%+$&3& &$*; W43%&"%Ò. Ð L-+$( 1 VK$%;.-9 5:8Ð14 

P-1 6"%&86->&$, ?.-; +4$9;, 0&" .-%&863( 8<$ 0-% 64"*873&'%; .-9 "& %.-. 

,*"  .B.$  *(3<$  1  .-9  %6-%$.3$,  .$<$(3  1"#7-  9B  8+$4"+-(3.  /"0' 

64"C(-, - 7$.' 643*(3?3(%;, 6"D&"98 "&+$4#.$9 7$(- &'9B 3 "*($059%; + 

"48<3; %+$&-. T-1 7.59, *87$9 +$%&3 %$*; *(-#"03..", .$ 64$7-+-;%' .3 

634-9 3 6';.%&+8, .3 %(-7"%&4-%&3) 3 4-%68&%&+8, .3 %%"4-9 3 ?-+3%&3; 

94



." "*($13&$%' + X"%6"7- .-C$#" ,3%8%- W43%&-, 3 6"6$0$.3; " 6("&3 .$ 

64$+4-A->&$ + 6"="&3. Ð L-+$( 1 G39(;.-9 13:11Ð14 

E1" Ñ %+$&3('.31 7(; &$(-. , $%(3 "1" &+"5 *87$& 03%&", &" +%5 &$(" &+"5 

*87$& %+Ž&("; - $%(3 "1" &+"5 *87$& =87", &" 3 +%5 &$(" &+"5 *87$& &59.". 

H$7' $%(3 %+$&, 1"&"4B> + &$*$, &'9-, &" 1-1"+- <$ &'9-? Ð 2-&K$> 6:22Ð

23 

L"%$98  .$  %873&$  .31-1  64$<7$  +4$9$.3,  6"1-  .$  64375&  X"%6"7', 

T"&"4B> 3 "%+$&3& %14B&"$ +" 94-1$ 3 "*.-48<3& %$47$0.B$ .-9$4$.3;, 

3 &"#7- 1-<7"98 *87$& 6"=+-(- "& !"#-. Ð 1 L-+$( 1 T"43.K;.-9 4:5 

/$  64$1(".;>&$%'  6"7  08<"$  ;49"  %  .$+$4.B93,  3*"  1-1"$  "*A$.3$ 

64-+$7."%&3 % *$??-1".3$9? N&" "*A$#" 8 %+$&- % &'9">? T-1"$ %"#(-%3$ 

9$<78 W43%&"9 3 H$(3-4"9? ,(3 1-1"$ %"80-%&3$ +$4."#" % .$+$4.B9? Ð 

2 L-+$( 1 T"43.K;.-9 6:14Ð15 

,*" &-1"+B$ (<$-6"%&"(B, (81-+B$ 7$(-&$(3, 643.39-)& +37 U6"%&"("+ 

W43%&"+B=. , .$873+3&$('.": 6"&"98 0&" %-9 %-&-.- 643.39-$& +37 U.#$(- 

%+$&-, -  6"&"98 .$ +$(31"$ 7$(",  $%(3 3 %(8<3&$(3 $#" 643.39-)& +37 

%(8<3&$($>  64-+7B;  ."  1".$:  3=  *87$&  6"  7$(-9  3=.  Ð  2  L-+$(  1 

T"43.K;.-9 11:13Ð15 

W4-9- <$ ; .$ +37$( + .59, 3*" X"%6"7' !"# H%$7$4<3&$(' Ð =4-9 $#", 3 

U#.$:.  ,  #"4"7 .$ 39$$& .8<7B .3 + %"(.:$,  .3 + (8.$ 7(;  "%+$A$.3; 

%+"$#",  3*"  %(-+-  !"<3;  "%+$&3(-  $#",  3  %+$&3('.31  $#"  Ð  U#.$:. 

O6-%5..B$ .-4"7B *878& ="73&' +" %+$&$ $#", 3 :-43 ?$9.B$ 643.$%8& + 

.$#" %(-+8 3 0$%&' %+"). H"4"&- $#" .$ *878& ?-634-&'%; 7.59; - ."03 &-9 

.$ *87$&. , 643.$%8& + .$#" %(-+8 3 0$%&' .-4"7"+. , .$ +">75& + .$#" 

95



.30&" .$03%&"$ 3 .31&" 64$7-..B> 9$4?"%&3 3 (<3, - &"('1" &$, 1"&"4B$ 

.-63%-.B 8 U#.:- + 1.3#$ <3?.3. Ð E&14"+$.3$ 21:22Ð27 

,  6"1-?-(  9.$  03%&8)  4$18  +"7B  <3?.3,  %+$&(8),  1-1  143%&-((, 

3%="7;A8)  "&  64$%&"(-  !"#-  3  U#.:-.  O4$73  8(3:B  $#",  3  6"  &8  3  6" 

748#8)  %&"4".8 4$13,  74$+" <3?.3,  7+$.-7:-&'  4-? 643."%;A$$ 6("7B, 

7-)A$$ .-  1-<7B> 9$%;:  6("7  %+">;  3  (3%&';  7$4$+-  Ð 7(;  3%:$($.3; 

.-4"7"+.  ,  .30$#"  8<$  .$  *87$& 64"1(;&"#",  ."  64$%&"(  !"#-  3  U#.:- 

*87$& + .59, 3 4-*B V#" *878& %(8<3&' V98. , 8?4;& (3:" V#", 3 39; V#" 

*87$& .-  0$(-= 3=. ,  ."03 .$ *87$& &-9,  3 .$ *878& 39$&'  .8<7B .3 + 

%+$&3('.31$, .3 + %+$&$ %"(.$0."9, 3*" X"%6"7' !"# "%+$A-$& 3=; 3 *878& 

:-4%&+"+-&' +" +$13 +$1"+. Ð E&14"+$.3$ 22:1Ð4 

96


