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NOVAS HISTÓRIAS DA MATEMÁTICA ANTIGA

 !"#$"% &'!()*(% &% +,"$-.("% /0%  0!1&% &$1*.2% &!1*30.'"2% 3&'034'(#"2% 
!0$&#(".450(2% #"3% "% #".'06/"% /"% $(5!"% ,!(30(!"% /"2% Elementos7% 
83%)&(9"%&,!020.'&3:20%&$1*3&2%/&2%2*&2%#".'!()*(;<02=%#*>"%#".'06/" 

'03%2*!,!00./(/"%"2%?(2'"!(&/"!02%/&%3&'034'(#&%&.'(1&%0%@%,"*#"%#".?0: 
#(/"%/"%,6)$(#"%03%10!&$7%

Figura 1: Elementos 1.10 na versão de Apolónio.

O 
3&'034'(#"% +,"$-.("% /0%  0!1&=% A&3"2"% ,0$&2% 2*&2% 

Cónicas=%/0/(#"*%,&!'0%/"% 20*% '03,"%&% '0.'&!% #$&!(B#&!%

&$1*.2% /"2% ,!(.#C,("2% 0% ,!","2(;<02% /0% 10"30'!(&% 0$030.-

'&!% (.#$*C/"2% ."% ,!(30(!"% $(5!"% /"2% Elementos% /0% 8*#$(/027% 

+%2*&%#".'!()*(;D"%(.#$*(%*3&%!0A"!3*$&;D"%/0%&$1*3&2%/0B-

.(;<02%E$(.?&=%F.1*$"=%,$&."G=%*3&%'0.'&'(5&%/0%/03".2'!&;D"%

/&%,!(30(!&% .";D"% #"3*3% E#"(2&2% (1*&(2% &% *3&% '0!#0(!&% 2D"%

(1*&(2%0.'!0%2(G%0%/(50!2&2%,!"5&2%&$'0!.&'(5&2%#"!!02,"./0.'02%

a Elementos% H7HI% E)(220#;D"%/0%*3&% $(.?&%B.('&G=% H7HH% E0!1*0!%

*3&%,0!,0./(#*$&!%&%*3&%$(.?&%&%,&!'(!%/0%*3%,".'"%.02'&G%

0%H7JK%E#".2'!*;D"%/0%*3%F.1*$"% (1*&$%&%"*'!"%F.1*$"%.*3&%

/&/&%!0#'&G7%L&$0%&%,0.&%/0)!*;&!3":."2%*3%,"*#"%2")!0%&2%

,!","2'&2%/02'0%3&'034'(#"%,"!M*0%0$&2%#"$"#&3%03%05(/N.#(&%

&2%,!03(22&2%M*0%&22*3(3"2%&"%02'*/&!%&%3&'034'(#&%&.'(1&7

+% ."22&% ,!(.#(,&$% E0% 6.(#&OG% A".'0% 2")!0% 02'&% A&#0'&% /"%

'!&)&$?"% /0% +,"$-.("% @% "%  !"#$%&'(!) *!) +'("#('!) ,(-'!) .!/)

Elementos de Euclides=%/&%&*'"!(&%/0% !"#$"% E2@#7%LG7%+"% $0!%"%

'09'"=% B#&3"2% #".50.#(/"2% /0% M*0% &$1*3&2% /&2% ,!"5&2% /0%

+,"$-.("% 2D"% #('&/&2% '09'*&$30.'07% L0>&:20=% ,"!% 0903,$"=% 

&%A"!3&%#"3"%@%&,!020.'&/&%&%2"$*;D"%,&!&%)(220#'&!%*3&%/&/&%

!0#'&%EP%Elementos%H7HIG=%'!&/*Q(/&%03%)&(9"%E50!%B1*!&%HGR
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[Enunciado]% +,"$-.("% /0%  0!1&% )(220#'&% *3&% /&/&% $(.?&% 

!0#'&%SP%Elementos H%/0A27%K:TU%/&%201*(.'0%3&.0(!&7%[Expo-

sição] VW0>&%ABX=%/(Q%0$0=%V&%$(.?&%!0#'&%B.('&%[Especi%cação] 

M*0%20%/020>&%)(220#'&!X7%[Construção]%VW0>&%/02#!('"%*3%#C!-

#*$"%#"3%#0.'!"%03 A%0%/(2'F.#(&%AB%SP%Elementos H%,"2'7%KUY%

."5&30.'0=%20>&%/02#!('"%*3%"*'!"%#C!#*$"%#"3%#0.'!"%03 B 

0%/(2'F.#(&%BA%SP%Elementos H%,"2'7%KUY%0%*.&3:20%"2%,".'"2%

/0%(.'0!20#;D"%/"2%#C!#*$"2%,"!%30("%/&%$(.?&% 0%SP%Elemen-

tos H%,"2'7%HU7%82'&%$(.?&%)(220#'&%&%$(.?&%AB7%W0>&3%'!&;&/&2%

&2%$(.?&2%CA e CB%SP%Elementos H%,"2'7%HUY%[Prova]%0.'D"=%#&/&%

*3&%/0$&2%@% (1*&$%&%123)01 e 02% 2D"% (1*&(2%,0$&%3023&%

!&QD"%SP Elementos H%/0A7%HZU=%0% 0)@%*3&%)&20%#"3*3Y%,"!-

'&.'"=%"%F.1*$"%1 0)@% (1*&$%&"%F.1*$"%2 0% SP Elementos 

H7[U=%/0%A"!3&%M*0%AB%@%)(220#'&/&%/0%&#"!/"%#"3%&%M*&!'&X%

SP%Elementos H7TU7%[Conclusão] 82'&%@%&%A"!3&%/&%,!"5&%/02'0%

,!")$03&%M*0%@%/&/&%,"!%+,"$-.("7%

 !"#$"%#('&%&%50!2D"%/0%+,"$-.("%/0%Elementos H7HH%E'!&;&!%

*3&%,0!,0./(#*$&!%&%*3&%!0#'&%&%,&!'(!%/0%*3%,".'"%.02'&G%/0%

3&.0(!&%2030$?&.'0%E50>&:20%&%B1*!&%JGR

[Enunciado]%+,"$-.("% '!&;&% &% $(.?&% 03% F.1*$"2% !0#'"2% /&%

201*(.'0%3&.0(!&R% S&M*(% 2*)0.'0./0:20% &% Exposição:% VW0>&%

AB%&%$(.?&%/&/&%0 C%*3%/"2%20*2%,".'"2XY%&%0$&=%201*0:20% 

a [Construção]% V\"30:20%*3%,".'")0% 03%AC=% #"!'0:20%/0  

CB% *3% #"3,!(30.'"% CE% (1*&$% &%  0% SP% Elementos H7KUY% 

0.'D"=% #"3% #0.'!"% 03%0% 0% /(2'F.#(&%04=% /02#!05&:20% *3%

#C!#*$"%SP%Elementos H=%,"2'7%KU=%0%."5&30.'0=%20>&%/02#!('"%

"*'!"% #C!#*$"% #"3%#0.'!"%03%E% 0%/(2'F.#(&%04% SP%Elemen-

tos H=%,"2'7%KUY%'!&#0:20%*3&%$(.?&%/0 F a C% SP%Elementos H5 

,"2'7%HU7%+B!3"%M*0%02'&%@%&%$(.?&%03%F.1*$"2%!0#'"27%]"3%

0A0('"=%20%'!&;&!3"2%&2%$(.?&2%60 e FE%SP%Elementos H=%,"2'7%

HU=%[Demonstração]%0$&2%20!D"%(1*&(2%SP%Elementos H%/0A7%HZ% 

0% .";D"% #"3*3% HUY% "!&=% 0 e CE% '&3)@3% 2D"% (1*&(2=% 

e FC @%#"3*3=%/0%A"!3&%M*0%"2%F.1*$"2%03 C%2D"%(1*&(2=%

,0$&%"('&5&%SP%Elementos H7[U7% "!'&.'"=%2D"%F.1*$"2%!0#-

'"2%SP%Elementos H%/0A7%HIU7%

+2% ,!"5&2% /0% +,"$-.("% 3&.'N3=% /0% &#"!/"% #"3% 

 !"#$"=% &% 02'!*'*!&% !C1(/&%/&2%/03".2'!&;<02%0*#$(/(&.&2Y%

"2%'0!3"2%'@#.(#"2%M*0%(.'!"/*Q03%#&/&%,&!'0%02'D"%"3(2-

2"2=%#"3"%20!(&%/0%02,0!&!=%3&2%02'D"%&22(.&$&/"2%03%#(3&%

&%.01!('"%EV0.*.#(&/"X=%0'#7G=%,&!&%M*0%"%$0('"!%,"22&%(/0.'(-

B#&!%#&/&%0'&,&%/&%,!"5&7%+%'!&.2#!(;D"%/0% !"#$"%'&3)@3%

@%5(2(50$30.'0%02M*034'(#&%,"!M*0%@%&22*3(/"%E'&.'"%,"!%

 !"#$"% #"3"% "% 20!(&% ,"!% *3% $0('"!%3"/0!."G% M*0%+,"$--

.("%&$*/0%&%,!(.#C,("2%0%,!","2(;<02%/"2%Elementos%#"3%"2%

M*&(2%"%$0('"!%02'4%A&3($(&!(Q&/"%EM*0%'&3)@3%&22(.&$0(%."%

'!0#?"%&#(3&%#('&/"G7%

+% #".'!()*(;D"% /0% +,"$-.("=% '&$% #"3"% /02#!('&% ,"!% 

 !"#$"=%@%2*!,!00./0.'0%&%/(50!2"2%.C50(27%+%,!(30(!&%."'&%

/(1.&%/0%!01(2'"%@%&%/0%M*0%+,"$-.("%02'4%&%'!&'&!%/0%#".2-

'!*;<02% 0% ,!"5&2%3*('C22(3"% 0$030.'&!02=% M*0% ?">0% M*&$-

M*0!%#!(&.;&%&,!0./0%&%A&Q0!%$"1"%&%201*(!%̂ %02#"$&%,!(34!(&7% 

+%201*./&%@%&%/0%M*0%+,"$-.("%02'4=%203%M*&$M*0!%/65(-

/&=%&%&3,$(&!%*3&%'!&/(;D"%3*('"%&.'(1&=%5(2'"%M*0%"2%1!*-

,"2%/0%,!","2(;<02%"./0%2*!10%"%20*%."30%(.#$*03%'&3-

)@3=%/0%A"!3&%2(2'034'(#&=%"%."30%/0%8.-,(/02%/0%_*("27% 

+%'0!#0(!&%."'&%@%&%/0%M*0=%20%'(50!3"2%03%&'0.;D"%"%'09'"%

/"2%Elementos%M*0%,"22*C3"2=%&2%&$'0!.&'(5&2%/0%+,"$-.("%

.D"%'!&Q03%!0&$30.'0%.&/&%/0%."5"Y%&.'02%#".2'('*03%*3&%

,&!4A!&20%,"*#"%(.'0!022&.'0%/0%8*#$(/027%]"3%0A0('"=%&3-

)&2% &2%,!"5&2% #('&/&2% &#(3&% #".#!0'(Q&3%&% #".2'!*;D"%/0%

*3% '!(F.1*$"% 0M*($4'0!"% /0% &#"!/"% #"3%Elementos% H7H=% &"%

,&22"%M*0%"%'09'"%0*#$(/(&."%20%$(3('&%&%!030'0!%,&!&%022&%

,!","2(;D"Y%+,"$-.("%!0,0'0=%,"!'&.'"=%"%M*0%>4%'(.?&%2(/"%

Figura 2: Elementos 1.11 na versão de Apolónio
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A0('"% &.'02=% &$@3%/0% A&$?&!% &% (./(#&;D"% /0% M*0% 20% #".2'!*(*%

*3%'!(F.1*$"%0M*($4'0!"7%+%,!(30(!&%/&2%,!"5&2%#('&/&2%!0&-

$(Q&%&(./&=%&$@3%/&%#".2'!*;D"%/"%'!(F.1*$"%0M*($4'0!"=%&%)(2-

20#;D"%/0%*3%F.1*$"=%",0!&;D"%M*0=%."2%Elementos=% '&3)@3%

30!0#0%'!&'&30.'"%&.'0!("!%E03%Elementos%H7`=%M*0%#".2'('*(=%

,!0#(2&30.'0=%*3%$03&%,&!&%H7HI)7%83%2*3&=%."2%Elementos%?4%

*3&%2@!(0%/0%",0!&;<02%M*0%30!0#03%'!&'&30.'"%(2"$&/"%,&!&%

05('&!%&%2*&%#".2'&.'0%!0,0'(;D"%03%,!","2(;<02%,"2'0!("!02%0%

+,"$-.("%,&!0#0%(1."!&!%02'&%02'!&'@1(&7%

 !"#$"% .D"% #".201*0% 05('&!% *3% >*$1&30.'"% .01&'(5"% 2"-

)!0%&2%,!"5&2%/0%+,"$-.("7%+%,!",-2('"%/&%)(220#;D"%/0%*3&%

!0#'&=% &B!3&R% V\&3)@3%0$&% S&% ,!"5&%/0%+,"$-.("U% ,&!'0%/0%

*3%'!(F.1*$"%#".2(/0!&/"%0M*($4'0!"=%3&2%03%50Q%/0%,!"#0-

/0!%&%,&!'(!%/&%)(220#;D"%/"%F.1*$"%03%C=%,!"5&%M*0%&%$(.?&%@% 

)(220#'&/&%,"!%#&*2&%/&% (1*&$/&/0%/&2%)&2027%+%,!"5&%/&/&%

,0$"% &*'"!%/"2%Elementos% @=% ,"!% #".201*(.'0=%3*('"%30$?"!=%

,"!M*0%@%3&(2%2(3,$02%0%,!"#0/0%/"2%,!(.#C,("27X%a0%201*(-

/&=%&B!3&=%&%,!",-2('"%/&%50!2D"%+,"$".(&.&%/0%H7HHR%Vb&(2%

*3&%50Q%20%5N%M*0%02'&%,!"5&=%M*0%!0M*0!%M*0%20%/020.?03%"2%

#C!#*$"2=%@%3&(2%#"3,$09&%/"%M*0%&M*0$&%/&/&%,0$"%&*'"!%/"2%

Elemento2=%*3&%50Q%M*0%0!&%,"22C50$%#".2'!*(!%(30/(&'&30.'0%

*3%'!(F.1*$"%0M*($4'0!"%03%04%0%,!"5&!%"%'0"!03&7X%c">0%03%

/(&=%M*&./"%"2%02'*/("2"2%/0%3&'034'(#&%&.'(1&%20%/(2,<03%

&%&,!0#(&!%&2%2"$*;<02%/0%+,"$-.("=%&#&)&3%$(3('&/"2%,0$&%5(-

2D"%/0% !"#$"7%]".2(/0!&:20%M*0%&%#".'!()*(;D"%/0%+,"$-.("%

,&!&%&%10"30'!(&%0$030.'&!%@%'!(5(&$%0%M*0%.0.?*3&%/&2%2*&2%

&$'0!.&'(5&2%A"(%(.#"!,"!&/&%."2%Elementos7%]".2(/0!&:20%&(.-

/&%M*0%&2%2*&2%,!","2'&2%2D"%(.A0!("!02%0%30."2%#(0.'CB#&2%/"%

M*0% &2% 0*#$(/(&.&2% ,"!M*0% 2D"%30."2% 0#".-3(#&2% 0% ,"!M*0%

(.'0!A0!03%#"3%&%"!/03%$-1(#&%,!0A0!(/&%,"!%8*#$(/027%+22(3=%

,"!%0903,$"=%20% !"#$"%>4%'(.?&%&22(.&$&/"=%#"3"%5(3"2=%M*0%&%

,!"5&%/&%)(220#;D"%/0%*3&%/&/&%$(.?&%!0#'&%.D"%,&!0#0%'"3&!%

#"3"%,0/!&%&.1*$&!%&%)(220#;D"%/0%*3%F.1*$"% EP%Elementos 

H7`)Y%?">0%03%/(&%#"2'*3&%&22(.&$&!:20%M*0%+,"$-.("%&22*30%

'0"!03&2%,!"5&/"2%."%$(5!"%'0!#0(!"%/"2%Elementos%.&%/03".2-

'!&;D"%/0%,!","2(;<02%)03%3&(2%0$030.'&!02%/"%$(5!"%,!(30(-

!"=%#"3"%@%"%#&2"%/&%2*&%,!"5&%&$'0!.&'(5&%&%H7JK7%

82'&% (.'0!,!0'&;D"%/(A*./(*:20%/0% '&$%3&.0(!&% M*0% @% /(AC-

#($%#".'!&/(QN:$&7%d"%0.'&.'"=%0$&%!050$&%&M*($"%M*0%,"/03"2% 

#".2(/0!&!% *3&% $(3('&;D"% A*./&30.'&$% .&% ."22&% 3&.0(!&%

/0%09,$(#&!%"%/020.5"$5(30.'"%/&%3&'034'(#&%&.'(1&R%@%M*0%

2"3"2% A"!'030.'0% (.e*0.#(&/"2% ,"!% *3&% (3&103% #".2'!*-

C/&% ,0$"2% &*'"!02% /&%+.'(1*(/&/0% '&!/(&% #*>&% #"!!0#;D"% .D"%

,"/03"2% #".B!3&!7% f3&% M*02'D"=% ,"!% 0903,$"=% M*0% '"/"2%

,&!0#03% '0!% (1."!&/"% @% &% 201*(.'0R% #"3"% 0.'0./0!% M*0% *3%

3&'034'(#"% 'D"% !0,*'&/"% #"3"% +,"$-.("% &,!020.'0% ."'&2%

'D"%/02'('*C/&2%/0%5&$"!%03%!0$&;D"%^2%,!","2'&2%0*#$(/(&.&2g%

f3&% '0.'&'(5&% /0% !02,"2'&% B#&% ,&!&% "% ,!-9(3"% .630!"% /&% 

7*8#%*=%,&!&%M*0%"%$0('"!%,"22&%'0!%'03,"%,&!&%,0.2&!%."%&2-

2*.'"7%h%$&(&%/0%#0.&2%/"2%,!-9(3"2%#&,C'*$"2=%&!!(2#"%/(Q0!%

M*0%0$&%,"/0%(3,$(#&!%/02#".2'!*(!%0%5"$'&!%&%#".2'!*(!%"%M*0%

2&)03"2%/&%3&'034'(#&%&.'(1&7
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