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MARCO TE+RICO

Resolución de problemas
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Uso del término «problema»
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9+!+!5(+&[)!*'!<+!;.$'N%M$!'$5('!*+5.)!'!%$;M-$%5+)G!1<!
2(.I<'9+!*'<! 'H'92<.!+$5'(%.(!2.*(L+! 5(+$)B.(9+()'! '$!
7$!2(.I<'9+!+I%'(5.d!

C%!<+!)79+!*'!<.)!@$-7<.)!%$5'(%.(')!*'!7$+!!!-7(+!-'.9[5(%;+!')!*'!"^`!
-(+*.)0!f)'!5(+5+!$';')+(%+9'$5'!*'!7$!5(%@$-7<.g

b!*'!9+$'(+!9@)!-'$'(+<d

f1N%)5'!+<-k$!5%2.!*'!*'2'$*'$;%+!'$5('!'<!$k9'(.!*'!<.)!@$-7<.)!%$5'(%.(')!
*'!7$+!!!-7(+!-'.9[5(%;+!>!<+!)79+!5.5+<!*'!)7)!@$-7<.)!%$5'(%.(')g!fV'I'$!
)'(!;.$)%*'(+*+)!.5(+)!;.$*%;%.$')!+*%;%.$+<')!*'!7$+!!!-7(+!-'.9[5(%;+g
!
\.)! 2(.I<'9+)! +I%'(5.)! 2(.97'&'$! '<! *');7I(%9%'$5.!
'! %$&%5+$! +! <.)! ')57*%+$5')! +! ;.9'$/+(! )%$!*'9.(+! ;.$!
'<! 2(.;').!*'! (').<7;%M$G!1<! '$7$;%+*.!*'! ')5'! 5%2.!*'!
2(.I<'9+)!$.!)7-%'('!)7!).<7;%M$!$%!'<!9[5.*.!*'!(').<7R
;%M$0!*'!9.*.!K7'!)'!')5%97<+!<+!B.(97<+;%M$!*'!;.$H'R
57(+)!W6()+;0!a'(9+%$!>!S+$5'0!"X^^ZG

Resolución de problemas y tipos de razonamiento

\+! (').<7;%M$! *'! 2(.I<'9+)! ')! ;.$)%*'(+*+! '$! <+! '*7R
;+;%M$! 9+5'9@5%;+! 7$+! +;5%&%*+*! +<5+9'$5'! B.(9+5%&+!
K7'!2.$'!*'!9+$%!!')5.!*%)5%$5.)!9.*.)!*'!(+/.$+9%'$5.!
WC'-.&%+!>!O%;.0!4``"ZG!

#)7+<9'$5'! )'! )7'<'! *%)5%$-7%(! '$5('! '<! (+/.$+9%'$5.!
%$*7;5%&.!>!'<!(+/.$+9%'$5.!*'*7;5%&.G!1)5+!*%)5%$;%M$!

2(.&%'$'!*'!<+!!!<.).BL+!;<@)%;+0!'$!<+!K7'!27'*'$!')5+R
I<';'()'!B(.$5'(+)!;<+(+)!'$5('!<.!%$*7;5%&.!>!<.!*'*7;R
5%&.G!

C%$!'9I+(-.0!*')*'!'<!27$5.!*'!&%)5+!B7$;%.$+<0!<+!*%B'R
('$;%+;%M$!'$5('!+9I.)! 5%2.)!*'! (+/.$+9%'$5.! )'! 5.($+!
9@)!;.92<'H+!WiI+3')0!4``"ZG!1)5+!*%!!;7<5+*!2(@;5%;+!*'!
*%)5%$-7%(!'$5('!<.)!*.)!)'!+5(%I7>'!+!K7'!+9I.)!5%2.)!*'!
(+/.$+9%'$5.! 2+(5%;%2+$! *'! 2(.;').)! ;.-$%5%&.)! ;.97R
$')!WV7&+<0!"XXXc!C+$5+9+(L+0!"XXYZG!

1<! (+/.$+9%'$5.! +$+<M-%;.! D+! 5'$%*.! 7$! 2+2'<! *')5+R
;+*.!'$!9+5'9@5%;+)! WT+)J0!4``=Z!>! '$! <+! (').<7;%M$!
*'! 2(.I<'9+)! WU.&%;J! >! :+).JJ0! 4``YZ0! >+! K7'! 2'(R
9%5'!;.92('$*'(!7$!*.9%$%.!*'!;.$.;%9%'$5.!2+(;%+<!
.! 5.5+<9'$5'! *');.$.;%*.0! '$! B7$;%M$! *'! 7$! *.9%$%.!
;.$.;%*.!.!B+9%<%+(!W1)2%$.0!4``Ac!m.<>.+J0!4``YZG!\+!
('<'&+$;%+!*'! <+!+$+<.-L+!'$! <+! %$&')5%-+;%M$!*'<!2(.R
;').!*'!'<+I.(+;%M$!*'!;.$H'57(+)0!*')*'!<+!2'()2';5%&+!
*'!<+!'*7;+;%M$!9+5'9@5%;+0!2.*(L+!)'(!*%);75%*+G!C%$!
'9I+(-.0! ')! ;<+(.! K7'! ;.$H'57(+(! %92<%;+! +$+<.-L+! >!
K7'! <+! +$+<.-L+0! '$!-'$'(+<0! ')! %92.(5+$5'! '$!'<! 'H'(R
;%;%.! 2(.B')%.$+<! *'! <+)! 9+5'9@5%;+)! W:+$+;D0! "X=4c!
TM<>+0!"XYAZG

V%&'().)!+75.(')0!('5.9+$*.!'<!(+/.$+9%'$5.!+I*7;5%&.!
)7-'(%*.!2.(!T'%(;'0!<.!D+$!('<+;%.$+*.!;.$!<+!;.$)5(7;R
;%M$! *'<! ;.$.;%9%'$5.!9+5'9@5%;.!9'*%+$5'! <+! (').<7R
;%M$!*'!2(.I<'9+)! W:7(5.$0!"XXAc!?%B+('<<%0!"XX_c!S+R
).$0!"XXYZG!C%$!'9I+(-.0! 5+$5.!S+).$!;.9.!6$*'().$!
W"XXYZ!)'3+<+$!)7!*%!!;7<5+*!2+(+!2(.9.&'(<.!'$!<.)!')R
57*%+$5')G!V'$5(.!*'!7$+! %$5'(2('5+;%M$!9@)!-'$'(+<!*'!
<+!+I*7;;%M$0!T'*'9.$5'!W4``"Z!;.$)%*'(+!<+!+I*7;;%M$!
;.9.!7$!2(.;').!$+57(+<!K7'!)7(-'!'$!<.)!+<79$.)!*7R
(+$5'!<+!B.(97<+;%M$!*'!;.$H'57(+)G!

Formulación de conjeturas y construcción del co-
nocimiento matemático

#$+! ;.$H'57(+! ')! 7$+! 2(.2.)%;%M$! K7'! )'! 2('&[! &'(*+R
*'(+!2'(.!K7'!')5@!2'$*%'$5'!*'!)'(!).9'5%*+!+!'N+9'$G!
1)5'!'N+9'$!27'*'!5'$'(!;.9.!(')7<5+*.!)7!+;'25+;%M$!
.!)7!(';D+/.!W\+J+5.)0!"X_^c!TM<>+0!"XAYZG!1$!;+).!*'!
2(')'$5+()'!7$!'H'92<.!2+(+!'<!K7'! <+!;.$H'57(+!$.!)'+!
&@<%*+0! <+!;.$H'57(+! )'! (';D+/+G!1$! 5[(9%$.)!*'!T.22'(!
W"Xj_Z0! )'! *%;'! K7'! <+! ;.$H'57(+! )'! ('B75+G! 1$! ;+).! *'!
*'9.)5(+(!K7'!<+!;.$H'57(+!')!&@<%*+!2+(+!5.*.)!<.)!;+).)0!
<+!;.$H'57(+!)'!;.$)%*'(+!&@<%*+G!

T.(!5+$5.0!')!<M-%;.!K7'!<+!B.(97<+;%M$!*'!;.$H'57(+)!)'!
;.$)%*'('!7$!+)2';5.!;(7;%+<!2+(+!'<!+&+$;'!*'<!;.$.;%R
9%'$5.! 9+5'9@5%;.! Wa+(;L+! >! ?+(('5'(.0! "X^jc! TM<>+0!
"XjjZG! C'-k$! ')5+! ;.$;'2;%M$0! <+! '&%*'$;%+! %$*7;5%&+!
H7'-+! 7$! 2+2'<! 2(%9.(*%+<! '$! '<! *');7I(%9%'$5.! *'! <'R
>')!-'$'(+<')0!2.(!<.!K7'!)'!;.$)%*'(+!97>!('<+;%.$+*+!
;.$!<+!%$*7;;%M$"!WU'7I'(5!>!:%$J.0!"XX4c!TM<>+0!"XAY0!
"Xj4R"XjY0!"XjjZG!r%)<79I(+(!9@)!+<<@!*'!<.!K7'!)'!2'(R
;%I'0!&'(!+<-7$+!('-7<+(%*+*!>!2<+$5'+(!;.$H'57(+)!')!'<!
o;.(+/M$p!*'! <+! %$*7;;%M$0!hacer matemáticas implica 
descubrir, y la con.etura es el principal camino para el 
descubrimiento WU+5%.$+<!?.7$;%<!.B!h'+;D'()!.B!S+5D'R
9+5%;)0!4``=0!2G!j`ZG
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!!!METODOLOGÍA

1<!'$B.K7'!*'!$7')5(.!5(+I+H.!')!;7+<%5+5%&.!>!*'!;+(@;R
5'(!*');(%25%&.G!1<!9+(;.!9'5.*.<M-%;.!$.! (')2.$*'!+<!
*%)'3.!*'!7$+!k$%;+! %$&')5%-+;%M$0! )%$.!K7'! (';.-'! <.)!
(')7<5+*.)!*'!*%&'()+)! %$&')5%-+;%.$')! W?+3+*+)0! 4``4c!
?+3+*+)!>!?+)5(.0! 4``_c!]%-7'%(+)!>!V'7<.B'70! 4``Y+c!
4``YIc!O'%*0! 4``"c! 4``Y! >!n'&*.J%9.&0! 4``=c! 4``YZG!
1)5.)! 5(+I+H.)!)'!D+$!<<'&+*.!+!;+I.!'$!;.$5'N5.)!-'.R
-(@!!;.)! *%B'('$5')! >! ;.$! 7$.)! 9+(;.)! 9'5.*.<M-%;.)!
2+(5%;7<+(')!K7'!;.92+(5'$!+<-7$.)!'<'9'$5.)!;.97$')!
K7'!$.)!D+$!2'(9%5%*.!+&+$/+(!'$!'<!+$@<%)%)!*'<!2(.;').
*'!B.(97<+;%M$!*'!;.$H'57(+)!'$!'<!;.$5'N5.!*'! (').<7R
;%M$!*'!2(.I<'9+)G!

\+!(';.-%*+!*'!%$B.(9+;%M$!)'!D+!('+<%/+*.!'$!9.9'$R
5.)!;.$;('5.)!>!D+$!2+(5%;%2+*.!')57*%+$5')!;7>.)!$%&'<')!
'*7;+5%&.)!+I+(;+$!*')*'!<+!1*7;+;%M$!C';7$*+(%+!bI<%R
-+5.(%+! D+)5+! <.)! $%&'<')! 7$%&'()%5+(%.)G! \.)! *%B'('$5')!
2(.I<'9+)!2(.27')5.)!+!<.)!')57*%+$5')!'$!<+)!*%B'('$5')!
%$&')5%-+;%.$')!D+$!)%*.!(')7'<5.)!'$!'<!+7<+G!1<!2(.;').!
*'!(';.-%*+!*'!<.)!*+5.)!D+!)%*.!<<'&+*.!+!;+I.!9'*%+$5'!
%$)5(79'$5.)!*%)5%$5.)0! '$!;.D'('$;%+!;.$! <.)!.IH'5%&.)!
*'! %$&')5%-+;%M$!')2';L!!;.)!*'!;+*+! 5(+I+H.d!-(+I+;%M$!
'$!&L*'.0! '$5('&%)5+)!>!2(.5.;.<.)!*'! (').<7;%M$!*'! <.)!
2(.I<'9+)G

\.)!$7'&.)!(')7<5+*.)!K7'!.B(';'9.)!'$!')5'!+(5L;7<.!5.R
9+$!;.9.!27$5.!*'!2+(5%*+! <.)! (')7<5+*.)0!*'I%*+9'$5'!
H7)5%!!;+*.)!>!'&+<7+*.)!'$!<+)!('B'('$;%+)!+$5'(%.(')0!+)L!
;.9.! 'H'92<.)! 2+(5%;7<+(')! *'! 2(.I<'9+)! K7'! %<7)5(+$!
<+)!;+5'-.(L+)!K7'!)'!2(')'$5+$G!\+)!;+5'-.(L+)!K7'!.B('R
;'9.)0!2.(!5+$5.0!5%'$'$!&+<.(!;.9.!%$)5(79'$5.!5'M(%;.!
2+(+!<+!%$5'(2('5+;%M$!*'<!2(.;').!*'!;.$H'57(+(!>!$.!).$!
-'$'(+<%/+I<')!'$!7$!;.$5'N5.!.!-(72.!*'!'*+*!2+(5%;7<+(G!

T.(!<.!9'$;%.$+*.!'$!')5'!+2+(5+*.0!<.)!(')7<5+*.)!K7'!
'N2.$'9.)! +! ;.$5%$7+;%M$! $.! *'I'$! '$5'$*'()'! I+H.
<+!<M-%;+!*'!7$!k$%;.!')57*%.!*'!%$&')5%-+;%M$G

RESULTADOS 

Tipos de conjeturas

6!2+(5%(!*'!<+)!%$&')5%-+;%.$')!('B'('$;%+*+)!'$!'<!+2+(5+R
*.!+$5'(%.(0!D'9.)!;+(+;5'(%/+*.!;%$;.!5%2.)!*'!;.$H'57(+)!
K7'0!)%!I%'$!).$!;.$.;%*.)!'$!<+!%$&')5%-+;%M$!'$!'*7;+R
;%M$!9+5'9@5%;+0!D+)5+!+D.(+!$.!D+IL+$!)%*.!;.92+(+*.)!
$%! ;.$)%*'(+*.)! )%)5'9@5%;+9'$5'G!1)5.)! 5%2.)! ).$d!aZ! <+!
%$*7;;%M$!'92L(%;+!+!2+(5%(!*'!7$!$k9'(.!!!$%5.!*'!;+).)!
*%);('5.)0!bZ! <+! %$*7;;%M$! '92L(%;+! +! 2+(5%(! *'! ;+).)!*%R
$@9%;.)0!cZ!<+!+$+<.-L+0!dZ!<+!+I*7;;%M$!>!eZ!<+!;.$H'57(+!
I+)+*+!'$!<+!2'(;'2;%M$G!V');(%I%9.)!+!;.$5%$7+;%M$!;+*+!
7$.!*'!'<<.)G!

Tipo A: Inducción emp4rica a partir de nDmero ! nito de 
casos discretos

\+!B.(97<+;%M$!*'!7$+!;.$H'57(+!)'!27'*'!('+<%/+(!+!2+(R
5%(!*'!<+!.I)'(&+;%M$!*'!7$!$k9'(.!!!$%5.!*'!;+).)!*%);('R

5.)0!'$!<.)!;7+<')!)'!27'*+!*'5';5+(!7$!2+5(M$!;.$)5+$5'G!
1)5'!5%2.!*'!;.$H'57(+!+2+(';'!;.$!B(';7'$;%+!+<!(').<&'(!
2(.I<'9+)!K7'!%92<%;+$!2(.2%'*+*')!$79[(%;+)G!

1$! 97;D+)! )%57+;%.$')0! 2'(.! $.! )%'92('0! ')5'! 5%2.! *'!
;.$H'57(+!27'*'!)'(!*'9.)5(+*+!2.(!%$*7;;%M$!9+5'9@5%R
;+!7$+!&'/!%*'$5%!!;+*+!<+!('-<+!-'$'(+<G!

Problema 1
1$!7$!;.$5'N5.!*'!7$!H7'-.!9+5'9@5%;.0!7$!2(.B').(!*'!'*7;+;%M$!)'R
;7$*+(%+!2('-7$5M!+!)7)!')57*%+$5')!)%!2.*(L+$!'$;.$5(+(!7$+!('<+;%M$!
'$5('! <.)!$k9'(.)!2+(')!9+>.(')!K7'!A!>! <+)!)79+)!*'!*.)!$k9'(.)!
2(%9.)!%92+(')G!6!;.$5%$7+;%M$!2(')'$5+9.)!+<-7$+)!*'!<+)!('<+;%.$')!
K7'!*');7I(%'(.$!<.)!')57*%+$5')d

j!s!=!t!=!! ! "j!s!=!t!"=!s!Y!t!""
^!s!=!t!Y! ! "^!s!Y!t!"=!s!_!t!""
"`!s!=!t!_!s!Y!t!Y!! 4`!s!=!t!"_!s!_!t!"=
"4!s!Y!t!_! ! ! GGGGGGGGG
"A!s!=!t!""!s!_!t!_! =`!s!_!t!4=!s!""!t!"X!s!"=!t!"_

V')27[)!*'!5(+I+H+(!'$!')5'!2(.I<'9+0!7$.!*'!'<<.)!'N;<+9Md!o')5.!2.R
*(L+!;.$5%$7+(!)%'92('G!U7$;+!)'!+;+I+p!WC9%5D!>!m'$*'().$0!"XYX0!
2G!"4=ZG

Esto!')!'<!5[(9%$.!75%<%/+*.!2.(!'<!+<79$.!2+(+!('B'(%()'!+!<+!
;.$H'57(+!*'!a.<*I+;Dd!5.*.!$k9'(.!2+(!9+>.(!K7'!A!27'R
*'!)'(!');(%5.!;.9.!<+!)79+!*'!*.)!2(%9.)!%92+(')G!1<!2(.R
B').(!D+!2<+$5'+*.!'<!2(.I<'9+!;.9.!7$!2(.I<'9+!+I%'(5.!
2+(+!%927<)+(!<+!2+(5%;%2+;%M$!*'!<.)!')57*%+$5')G!6$5'!')5'!
5%2.!*'!;.$H'57(+)0!')!%92.(5+$5'!+2(';%+(!<+)!%92<%;+;%.$')!
*%*@;5%;+)!K7'!)'!*'(%&+$!*'!7$!')57*%.!;(L5%;.!*'!;+).)!2+(R
5%;7<+(')0!'<%-%'$*.!2(.I<'9+)!K7'!'$B+5%/+$!<+!$';')%*+*!*'!
)'(!;+75'<.).)!;7+$*.!)'!-'$'(+<%/+!+!2+(5%(!*'!&+(%+)!'N2'R
(%'$;%+)G!?.$)%*'('9.)!'<!)%-7%'$5'!2(.I<'9+d!

V'5'(9%$+(!;7@$5.)!)'-9'$5.)!*'!<.$-%57*')!*%B'('$5')!27'*'$!5(+/+(R
)'!2+(+!;.$';5+(!<.)!;<+&.)!*'!7$!-'.2<+$.!;7+*(+*.!*'!Y!N!YG

m+>!+<79$.)!K7'!'$B.;+$!'<!5(+I+H.!+79'$5+$*.!)7;')%R
&+9'$5'!'<!$k9'(.!*'!)'-9'$5.)!'$!-'.2<+$.)!*'!5+9+R
3.)!"!!!"0!4!!!40!=!!!=0!>!<<'-+$!+!<+!;.$;<7)%M$!*'!K7'!
'<!(')7<5+*.!2+(+!7$!-'.2<+$.!n!!!n!')!4!t!=!t!u!t!n!t!
"G!C%$!'9I+(-.0!'<! (')7<5+*.!2+(+!'<!;+).!*'<!-'.2<+$.!
Y!!!Y ')!"X0!>!$.!4`!WU+5%.$+<!?.7$;%<!.B!h'+;D'()!.B!
S+5D'9+5%;)0!4``=ZG!

Tipo F: Inducción emp4rica a partir de casos dinámicos 

\+!I+)'!2+(+!')5+I<';'(!7$+!;.$H'57(+!*'!')5'!5%2.!')!7$!
$k9'(.! %$!!$%5.!*'!+;.$5';%9%'$5.)!;.$5%$7.)0!K7'! ).$!
)M<.! 7$! )7I;.$H7$5.! *'<! $k9'(.! %$!!$%5.! *'! +;.$5';%R
9%'$5.)!2.)%I<')G!6!2+(5%(!*'!'<<.)!)'!;.$H'57(+!7$+!('R
-<+!-'$'(+<0!K7'!*');(%I'!<+!$+57(+<'/+!*'!7$!;.$H7$5.!*'!
+;.$5';%9%'$5.)!*%$@9%;+9'$5'!('<+;%.$+*.)G!

T.(!'H'92<.0!'$!<+!!!-7(+!"!)'!(';.-'!7$+!('2(')'$5+;%M$!
'$!<+!K7'!)'!2%*'!+!<.)!')57*%+$5')!K7'!9+$%27<'$!'<!5(%@$R
-7<.!6:?!;.$!7$!2(.-(+9+!*'!-'.9'5(L+!*%$@9%;+!>!K7'!
.I)'(&'$!;M9.!&+(L+!'<!27$5.!v!2+(+!*'5'(9%$+(!;M9.!)'!
D+!;.$)5(7%*.!Wl$%22%$-!>!O'%*0!'$!2('$)+ZG!1<!27$5.!v!
*'<!%$5'(%.(!*'<!5(%@$-7<.!')!<+!%$5'()';;%M$!*'!<+)!9'*%+R
$+)0!2'(.!')5.!$.!')!;.$.;%*.!a prioriG!
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#$+!*'!<+)!2(%9'(+)!;.$H'57(+)!K7'!B.(97<+$!<.)!')57*%+$5')!
')!K7'!'<!27$5.!v!$7$;+!27'*'!')5+(!B7'(+!*'<!5(%@$-7<.G

Tipo Gd!Analog4a!

C'!27'*'!')5+I<';'(!7$+!;.$H'57(+!2.(!+$+<.-L+!).I('!+<R
-k$!D';D.!2+(5%;7<+(!>+!;.$.;%*.0!.! %$;<7).!;.$H'57(+(!
7$+!('-<+!-'$'(+<!).I('!<+!I+)'!*'!.5(+!('-<+!-'$'(+<!>+!
;.$.;%*+G!

Problema 2
V+*.!7$!5(%@$-7<.!6:?!>!7$!27$5.!T!*'$5(.!*'<!5(%@$-7<.0!;.$)5(7>'!
<+)!5(')!<L$'+)!*')*'!;+*+!&[(5%;'!60!:0!?!+<!27$5.!TG!fE7[!27'*')!*';%(!
).I('!<+)!('<+;%.$')!'$5('!<+)!<L$'+)!>!<.)!<+*.)!*'<!5(%@$-7<.g

#$.!*'! <.)!(+/.$+9%'$5.)!K7'!)%-7'$!+<!2<+$5'+9%'$5.!
*'<!2(.I<'9+!')!'<!)%-7%'$5'd!

C[!K7'!)%!*.)! <L$'+)!;.(5+$! <.)! <+*.)!'$!'<!27$5.!9'*%.0!'$5.$;')! <+!
5'(;'(+!<L$'+!5+9I%[$!<.!D+(@0!2.(K7'!<+)!9'*%+$+)!)'!'$;7'$5(+$!'$!7$!
27$5.G!1)5.>!)'-7(.!*'!K7'!)%!*.)!<L$'+)!;.(5+$!<.)!<+*.)!;.$!7$+!(+/M$!
*'!4d"0!<+!5'(;'(+!5+9I%[$!<.!D+(@!Wl$%22%$-!>!O'%*0!4``YZG

67$K7'!<+!;.$H'57(+!)'+!B+<)+!'$!')5'!;+).0!')5'!5%2.!*'!
;.$H'57(+)! (')7<5+$! ('+<9'$5'!2(.*7;5%&+)!2+(+! <+! (').R
<7;%M$! *'<! 2(.I<'9+0! >+! K7'! B.9'$5+! <+! 75%<%/+;%M$! *'!
')5(+5'-%+)!;.97$')!;.9.!).$d!aZ!('*7;%(!'<!2(.I<'9+!+!
7$.!9@)!)%92<'0!bZ!*%)5%$-7%(!;+).)0!>!cZ!<+!.I)'(&+;%M$!
*'!)%9'5(L+)!>!.5(+)!2(.2%'*+*')!-'.9[5(%;+)!Wl$%22%$-!
>!O'%*0!4``YZG!

\<'-+*.! ')5'! 27$5.0! &+<'! <+! 2'$+! (';.(*+(! K7'0! +!9'R
$7*.0! '$! <+! <%5'(+57(+! *'! '*7;+;%M$! 9+5'9@5%;+0! <+)!
2('-7$5+)!).$!2<+$5'+*+)!).I('! <+!;.92+5%I%<%*+*!.!'<!
7).!+2(.2%+*.!*'!;.$;'25.)!)%9%<+(')!*');(%5.)!;.$!<.)!
9%)9.)!$.9I(')0!2.(!7$! <+*.!'$!'<! @('+!*'! <+!'*7;+R
;%M$!9+5'9@5%;+0!>!2.(!.5(.!<+*.!'$!<+!%$&')5%-+;%M$!*'!
<.)!9+5'9@5%;.)G!67$K7'!')5+)!*%B'('$;%+)!'N%)5+$0!D+>!
5+9I%[$! )'9'H+$/+)! %92.(5+$5')! K7'! $.)! ;.$*7;'$! +!
%$;<7%(!+K7L!<+!+$+<.-L+!;.9.!7$!5%2.!*'!;.$H'57(+!('<'R
&+$5'!'$!'<!;.$5'N5.!*'!<+!'*7;+;%M$!9+5'9@5%;+G

Tipo I: Abducción

1)5'! 5%2.!*'!;.$H'57(+!)'!')5+I<';'!).I('! <+!I+)'!*'!7$!
).<.!;+).0!'H'92<.!.!+;.$5';%9%'$5.G!\+!;.$H'57(+!)7(-'!

;.9.!7$+!('-<+!-'$'(+<!K7'!2'(9%5'!'N2<%;+(!7$!+;.$5'R
;%9%'$5.!%$'N2<%;+I<'!*'!.5(+!9+$'(+G!w)5'!')!7$.!*'!<.)!
)%-$%!!;+*.)! K7'! T'%(;'! +5(%I7>'! +! <+! +I*7;;%M$! WO'%*0!
4``=ZG!

T.(!'H'92<.0!+<!%$5'$5+(!*'9.)5(+(!<+!;.$H'57(+!B.(97<+R
*+!2.(!+$+<.-L+!'$!'<!2(.I<'9+!4d!oC%!*.)!<L$'+)!;.(5+$!
<.)!<+*.)!'$!7$+!(+/M$!*'!4d"0!<+!5'(;'(+!5+9I%[$!<.!D+(@p0!
)'! <<'-+! +! 7$+! )%57+;%M$! )'9'H+$5'! +! <+!9.)5(+*+! '$! <+!
!!-7(+!4G!C'!.I)'(&+!K7'!<+!5'(;'(+!(+/M$!'$!('+<%*+*!')!
;+)%!"dA0!<.!;7+<!('2(')'$5+!7$+!;.%$;%*'$;%+!).(2('$*'$R
5'G!T.(!5+$5.0!)'!2.*(L+!;.$H'57(+(!K7'0!'$!-'$'(+<0!o)%!*.)!
<L$'+)!;.(5+$!<.)!<+*.)!'$!7$+!(+/M$!*'!4d"0!'$5.$;')!<+!
5'(;'(+!<L$'+!;.(5+(@!'<!<+*.!'$!7$+!(+/M$!*'!"dApG!C%!')5'!
(')7<5+*.!B7'(+!;%'(5.0!'<!D';D.!*'!K7'!D+>+!.;7((%*.!'$!
')5'!;+).!$.!(')7<5+(L+!).(2('$*'$5'G

\+!('-<+!-'$'(+<!;.$H'57(+*+!27'*'!)'(!7$+!$7'&+!W;.9.!
'$!'<!'H'92<.!+$5'(%.(Z!.!27'*'!)'(!');.-%*+!*'!7$!;.$R
H7$5.! *'! ('-<+)! >+! ;.$.;%*+)G! 1$! +9I.)! ;+).)0! +<-7$+!
&'(%!!;+;%M$!*'!<+!('-<+!');.-%*+!*'I'!('+<%/+()'!2+(+!K7'!
)'+!;.$)%*'(+*+!&@<%*+G!T.(!'H'92<.0!;.$)%*'(+$*.!'<!)%R
-7%'$5'!2(.I<'9+0!<.)!')57*%+$5')!2.*(L+$!;.$H'57(+(!K7'!
<+!B7$;%M$!<')!(')7<5+!B+9%<%+(G

Problema 3
1$;7'$5(+!'<!2+5(M$!K7'!)%-7'!<+!)%-7%'$5'!)7;')%M$!*'!$k9'(.)!$+57(+R
<')!>!'N2([)+<+!;.9.!7$+!B7$;%M$d!=0!_0!"=0!4"u

C%!<.)!')57*%+$5')!D+$!5(+I+H+*.!;.$!2(.-(')%.$')!+(%5R
9[5%;+)0!27'*'$!2'$)+(!'$!+2<%;+(!<+!BM(97<+d!an J aA K 
Wn R!"Z!d0!)%'$*.!an!'<! 5[(9%$.!'$[)%9.!*'!<+!)7;')%M$!>!d! <+!*%B'('$;%+!'$5('!*.)!$k9'(.)!;.$)';75%&.)G!C%$!
'9I+(-.0!(@2%*+9'$5'!'$;7'$5(+$!<+!*%!!;7<5+*!*'!*';%R
*%(!7$!&+<.(!2+(+!d W?+3+*+)0!4``4Z0!2.(K7'!<+!)7;')%M$!
*+*+!')!;7+*(@5%;+G!#$+!;.$H'57(+!B+<)+!*'!')5'!5%2.!<')!
+>7*+!+!*');7I(%(!K7'!D+>!7$+!('<+;%M$!B7$;%.$+<!'$5('!
;+*+! 5[(9%$.! >! )7! 2.)%;%M$! *'$5(.! *'! <+! )7;')%M$0! <.!
;7+<! ('2(')'$5+!7$!+&+$;'!2+(+!'$;.$5(+(! <+!'N2(')%M$!
-'$'(+<!*'<!2+5(M$!>!<+!;.92('$)%M$!9%)9+!*'<!;.$;'2R
5.!*'!)7;')%M$G

]%-7(+!"
Problema de la caja negra.

]%-7(+!4
Razones en triángulos.
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!!!Tipo L: Con.eturas basadas en la percepción

#$+!;.$H'57(+!27'*'!)'(!')5+I<';%*+!+!2+(5%(!*'!7$+!('R
2(')'$5+;%M$!&%)7+<!*'!7$!2(.I<'9+0!.!*'!7$+!5(+*7;;%M$!
2'(;'257+<!*'!)7!2<+$5'+9%'$5.G!\+!I+)'!*'!')5'!5%2.!*'!
;.$H'57(+)!')!7$+!;7%*+*.)+!('2(')'$5+;%M$!*'<!;.$5'$%R
*.!*'<!2(.I<'9+!;.9.!7$+!%9+-'$!9'$5+<G!U.!D+>!7$+!
+5'$;%M$!%$9'*%+5+!+!<+)!('<+;%.$')!K7'!'N%)5'$!'$5('!<.)!
'<'9'$5.)!*'<!2(.I<'9+!2.(K7'!'<!B.;.!%$%;%+<!')5@!'$!<+!
;('+;%M$!*'!7$+!$7'&+!('2(')'$5+;%M$!*'<!2(.I<'9+G!#$+!
&'/!K7'!')5+!('2(')'$5+;%M$!'N%)5'0!')!+!9'$7*.!I+)5+$R
5'!+*';7+*+!2+(+!('2(.*7;%(!<+)!('<+;%.$')!'$5('!<.)!'<'R
9'$5.)!9+5'9@5%;.)!K7'!+2+(';'$G!V'!a7/9@$!W"XXjZ!
2(.2.$'!'<!)%-7%'$5'!2(.I<'9+!K7'!5.9+9.)!+K7L!;.9.!
'H'92<.! 2+(+! %<7)5(+(! ;M9.! <+! 'N2'(%'$;%+! 2'(;'257+<!
27'*'!)'(!7$!;.92.$'$5'!%92.(5+$5'!'$!'<!')5L97<.!*'!
<+! ;.$H'57(+G! C'! 5(+5+! *'! 7$! 2(.I<'9+! ;'((+*.! K7'0! )%$!
'9I+(-.0!2.5'$;%+!*'!9+$'(+!'&%*'$5'!<+!75%<%/+;%M$!*'!
2(.;').)!&%)7+<')!2+(+!;.$H'57(+(G

Problema 4: El problema de Schroeder-Bernstein
C'+$!6!>!:!*.)!;.$H7$5.)G!C72.$-+9.)!K7'!'N%)5'!7$+!B7$;%M$!f 7$.!+!
7$.!*'!6!D+)5+!:0!>!.5(+!B7$;%M$!g!7$.!+!7$.!*'!:!D+)5+!6G!V'9.)5(+(!
K7'!'$5.$;')!'N%)5'!7$+!I%>';;%M$!h *'!6!D+)5+!:G

T.*'9.)!D+;'(!<+!)%-7%'$5'!('2(')'$5+;%M$!*'<!2(.I<'9+d!
A!>!B!).$!('2(')'$5+*.)!2.(!*.)!<L$'+)0!>!f!>!g!2.(!*.)!
"!';D+)!*');'$*'$5')! W]%-7(+!=ZG!\+)!"!';D+)! ;(';%'$5')!
('2(')'$5+$!<+)!B7$;%.$')!%$&'()+)!f-A!>!g-AG

6D.(+!2.*'9.)!;.$)%*'(+(!<+)!;+*'$+)!*'!"!';D+)!+);'$R
*'$5')! K7'! ('2(')'$5+$! ')5+)! B7$;%.$')0! >! ;<+)%!!;+(<+)!
+)Ld

e!?<+)'!"d!<+!;+*'$+!5'(9%$+!).I('!6G

e!?<+)'!4d!<+!;+*'$+!5'(9%$+!).I('!:G

e!?<+)'!=d!<+!;+*'$+!$.!5%'$'!$%$-k$!!!$+<0!2.(K7'!5%'$'!
7$!$k9'(.!%$!!$%5.!*'!2+).)0!.!)M<.!7$.G

1)5+!2+(5%;%M$!5+9I%[$!2'(9%5'!D+;'(!7$+!2+(5%;%M$!*'!<.)!
'<'9'$5.)!*'!6!'$!5(')!;.$H7$5.)!*%)H7$5.)0!>!+)L!5'$'(!7$+!
%$57%;%M$!*'!K7'!<+!I%>';;%M$ h!')d!C%!x '$!6!')5@!'$!7$+!;+R
*'$+!*'!;<+)'!"0!'$5.$;')!hPx) J fPx)G!C%!x!')5@!7$+!;+*'$+!

*'!;<+)'!40!'$5.$;')!hPx) J g-APx)0!>!)%!N!')5@!'$!7$+!;+*'$+!
*'!;<+)'!=0! '$5.$;')!hPx) J fPx)G!6D.(+!'<!2(.I<'9+!')!
*'9.)5(+(!K7'!h!')!7$+!I%>';;%M$0!<.!;7+<!')!;%'(5.G

\+!('2(')'$5+;%M$!D';D+!'$!')5'!'H'92<.!*'!<.)!;.$H7$R
5.)!6!>!:0!>!<+!('2(')'$5+;%M$!*'!"!';D+)!*');'$*'$5')!.!
+);'$*'$5')!$.!')!<.!9%)9.!K7'!<.)!;.$;'25.)!9+5'9@5%R
;.)!K7'!('2(')'$5+$0!2'(.!).$!)7!!;%'$5'9'$5'!;<+(+)!2+(+!
;.$)5(7%(!<+!B7$;%M$!h!K7'!).<7;%.$+!'<!2(.I<'9+G

Tipos de conjeturas y pasos 

T+(+!'<!+$@<%)%)!*'!<+)!;.$H'57(+)!')!k5%<!*%&%*%(!'<!2(.;'R
).!'$!*%B'('$5')!2+).)G!1)5.)!2+).)!D+$!)%*.!*')+((.<<+R
*.)!;.$!*'5+<<'0!2+(+!<+)!;.$H'57(+)!*'!5%2.!"0!2.(!O'%*!
W4``"Z0!2.(!?+3+*+)!W4``4Z!>!?+3+*+)!>!?+)5(.!W4``_ZG!
1$!')5+!)';;%M$!$.)!('B'(%('9.)!+!<.)!2+).)!2+(+!<+)!;.$R
H'57(+)! *'! 5%2.! "! >! )7-'(%('9.)! <.)! 2+).)! ('<+;%.$+*.)!
2+(+!<.)!.5(.)!5%2.)!*'!;.$H'57(+)!%*'$5%!!;+*.)G

Pasos en con.eturas de tipo A

O'%*!W4``"Z!;.$)%*'(+!<.)!)%-7%'$5')!2+).)!2+(+!<+!%$*7;R
;%M$!+!2+(5%(!*'!7$!$k9'(.!!!$%5.!*'!;+).)!2+(5%;7<+(')d

e!bI)'(&+(!7$!2+5(M$G

e!?.$H'57(+(!W;.$!*7*+Z!K7'!'<!2+5(M$!)'!+2<%;+!-'$'(+<R
9'$5'G

e!T.$'(!+!2(7'I+!<+!;.$H'57(+G

e!a'$'(+<%/+(!<+!;.$H'57(+G

?+3+*+)!W4``4Z!>!?+3+*+)!>!?+)5(.!W4``_Z!.B(';'$!)%'5'!
2+).)!9@)!*'5+<<+*.)!2+(+!*');(%I%(!')5'! 5%2.!*'!;.$H'R
57(+)d!

e!bI)'(&+;%M$!*'!;+).)G

e!b(-+$%/+;%M$!*'!;+).)G

e!:k)K7'*+!>!2('*%;;%M$!*'!2+5(.$')G

e!].(97<+;%M$!*'!7$+!;.$H'57(+G

e!r+<%*'/!*'!<+!;.$H'57(+G

e!a'$'(+<%/+;%M$!*'!<+!;.$H'57(+G

e!x7)5%!!;+;%M$!*'!<+!-'$'(+<%/+;%M$!W*'9.)5(+;%M$ZG

?7+$*.!se obser6an!;+).)!2+(5%;7<+(')0!'<!27$5.!*'!2+(5%R
*+!).$!'N2'(%'$;%+)!;.$!;+).)!2+(5%;7<+(')!*'<!2(.I<'9+!
2<+$5'+*.G!T+(+!'<!2(.I<'9+!"!2(')'$5+*.0!'<!2(%9'(!2+).!
*'I'(L+!')5+(!<%9%5+*.!+!<+!.I)'(&+;%M$!*'!7$.!.!*.)!;+R
).)d!^!s!=!t!Yc!"^!s!_!t!""G

La! organiTación! *'! ;+).)! 2+(5%;7<+(')! %92<%;+! '<! '9R
2<'.!*'!+<-7$+)!')5(+5'-%+)!2+(+!)%)5'9+5%/+(!>! B+;%<%5+(!
<+!5+('+!*'!%*'$5%!!;+;%M$!*'!2+5(.$')!+!2+(5%(!*'!<.)!;+R
).)!2+(5%;7<+(')G!\+!')5(+5'-%+!7)+*+!*'!9+$'(+!D+I%57+<!

]%-7(+!=
Una representación del teorema de Schroeder-Bernstein.
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')!<+!.(-+$%/+;%M$!*'!;+).)!2+(5%;7<+(')!9'*%+$5'!<%)5+)
.!5+I<+)!W6<<'$0!4``"ZG!1$!'<!2(.I<'9+!"0!'<!D';D.!*'!K7'!
<.)!')57*%+$5')!'$79'('$!)7)!)79+)!'$!.(*'$!;(';%'$5'!
;.((')2.$*'!+!')5+!'5+2+G

La bDs8ueda y la predicción del patrón!')!)%9%<+(!+<!2(.R
;').!*'!;.$H'57(+(!W;.$!*7*+Z!*'!O'%*!W4``"ZG!?7+$*.!)'!
.I)'(&+! 7$+! )%57+;%M$! ('2'5%*+! >! ;.$)5+$5'0! )'! %9+-%$+!
*'!9+$'(+!$+57(+<!K7'!'<!2+5(M$!2.*(L+!+2<%;+()'!+!<.)!)%R
-7%'$5')!;+).)!*');.$.;%*.)G!1)5.!')!*%B'('$5'!+!;.$H'57R
(+(!K7'!<+!('-<+!2.*(L+!+2<%;+()'!2+(+!5.*.)!<.)!;+).)G!1$!'<!
2(.I<'9+!"0!'<!2+5(M$!.I)'(&+*.!')!o5.*.)!estos!$k9'(.)!
2+(')!27'*'$!)'(!'N2(')+*.)!;.9.!<+!)79+!*'!*.)!$k9'R
(.)!2(%9.)pG!#$+!2('*%;;%M$!)'(L+!o=4!5+9I%[$!27'*'!)'(!
'N2(')+*.!;.9.!<+!)79+!*'!*.)!$k9'(.)!2(%9.)pG

La formulación de una con.etura!;.$)%)5'!'$!D+;'(!7$+!
*';<+(+;%M$! ).I('! 5.*.)! <.)! 2.)%I<')! ;+).)0! I+)+*.)! '$!
D';D.)!'92L(%;.)0!2'(.!;.$!+<-k$!'<'9'$5.!*'!*7*+G!V%R
;%'$*.!o5+<!&'/!5.*.)!<.)!$k9'(.)!2+(')!27'*'$!)'(!'NR
2(')+*.)!;.9.!<+!)79+!*'!*.)!$k9'(.)!2(%9.)p0!)'!')5@!
B.(97<+$*.!7$+!;.$H'57(+!2+(+!'<!'H'92<.!a.<*I+;DG

Validar la con.etura0! ;.9.! )'3+<+!O'%*! W4``"Z0! ')! 2.R
$'(!+!2(7'I+G!1)5.!<<'&+!+!&'(%!!;+(!7$+!2('*%;;%M$!2+(+!
$7'&.)!;+).)!2+(5%;7<+(')!>y.!+!B+<)+(!7$+!;.$H'57(+!K7'!
$.!)'+!&@<%*+G!1)5.!')5+I<';'! <+!&+<%*'/!*'! <+!;.$H'57(+!
2+(+!$7'&.)!;+).)!')2';L!!;.)0!2'(.!$.!'$!-'$'(+<G!T+(+!
'<!2(.I<'9+!"0!<+!2('*%;;%M$!K7'!o=4!5+9I%[$!27'*'!)'(!
'N2(')+*.!;.9.!<+!)79+!*'!*.)!$k9'(.)!2(%9.)p!27'R
*'!)'(!;.92(.I+*.!I7);+$*.!*.)!$k9'(.)!2(%9.)!W2.(!
'H'92<.0!=!t!4XZ!;7>+!)79+!')!=4G

GeneraliTación de la con.etura %92<%;+ 7$!;+9I%.0!K7'!
V7&+<!W"XX`Z!<<+9+(L+!o&+<.(!'2%)5[9%;.p0!*')*'!7$+!2.R
)%I<'!;.$H'57(+!+!7$+!('-<+!-'$'(+<9'$5'!+;'25+*+G!1)5'!
')! 7$! ;+9I%.! (')2';5.! +! <+)! ;(''$;%+)! ).I('! <+! +!!(9+R
;%M$G!C%!)'!;(''!W;.9.!'<!')57*%+$5'!'$!'<!'H'92<.Z!K7'!<+!
;.$H'57(+!*'!a.<*I+;D!')!&'(*+*'(+!'$!-'$'(+<0!'$5.$;')!
)'!D+!-'$'(+<%/+*.G!C%!$.0!)'!K7'*+!'$!7$+!;.$H'57(+!I+R
)+*+!'$!;+).)!2+(5%;7<+(')G

1)57*%+(!;+).)!2+(5%;7<+(')!+*%;%.$+<')!$.!')!)7!!;%'$5'!2+(+!
H7)5%!!;+(!7$+!-'$'(+<%/+;%M$G!\+!H7)5%!!;+;%M$!*'!<+!;.$H'57(+!
-'$'(+<%/+*+!%92<%;+!*+(!(+/.$')!K7'!'N2<%;+$!<+!;.$H'57(+0!
K7%/@)!;.$!<+!%$5'$;%M$!*'!;.$&'$;'(!+!.5(+!2'().$+!*'!K7'!
<+!-'$'(+<%/+;%M$!')!H7)5%!!;+*+G!C%!')!$';')+(%.0!)'!2.*(L+!
('+<%/+(!7$+!2(7'I+!9+5'9@5%;+!;.9.!<+! H7)5%!!;+;%M$!K7'!
-+(+$5%/+!<+!&'(*+*!*'!<+!;.$H'57(+G!m+)5+!+D.(+0!$+*%'!D+!
<.-(+*.!H7)5%!!;+(!<+!;.$H'57(+!*'!a.<*I+;DG

T.(!7$!<+*.0!5.*.)!')5.)!2+).)!$.!5%'$'$!K7'!*+()'!;.$!
;+*+!;.$H'57(+!$%!5%'$'$!K7'!)7;'*'()'!'$!'<!.(*'$!2('R
)'$5+*.!W?+3+*+)0!4``_ZG!T.(!.5(.!<+*.0!')5.)!2+).)!27'R
*'$! )'(! +2<%;+*.)0! ;.$! +<-7$+)!9.*%!!;+;%.$')0! +! .5(.)!
5%2.)! *'! ;.$H'57(+)0! ;.9.! *');(%I%('9.)! '$! <+)! ;7+5(.!
)';;%.$')!)%-7%'$5')G

Pasos en con.eturas de tipo F

?.$H'57(+(! 2.(! %$*7;;%M$! '92L(%;+! *'! ;+).)! *%$@9%R
;.)! W5%2.! 4Z! 2.*(L+! 2(.;'*'(! +! 5(+&[)! *'! <.)! )%-7%'$5')
2+).)d!

e!S+$%27<+;%M$!*'!7$+!)%57+;%M$!*%$@9%;+9'$5'!2.(!9'R
*%.!*'!<+!;.$5%$7%*+*!*'!;+).)G

e!bI)'(&+;%M$!*'!7$+!2(.2%'*+*!%$&+(%+$5'!'$!<+!)%57+R
;%M$G

e!].(97<+;%M$!*'!7$+!;.$H'57(+!K7'!<+!2(.2%'*+*!).)5%'R
$'!'$!.5(.)!;+).)G

e!r+<%*'/!*'!<+!;.$H'57(+G

e!a'$'(+<%/+;%M$!*'!<+!;.$H'57(+G

e!x7)5%!!;+;%M$!*'!<+!-'$'(+<%/+;%M$G

C'!+2(';%+!K7'! <.)!2(%9'(.)!2+).)!;.$)%*'(+*.)! ).$!')R
2';L!!;.)!2+(+!')5'!5%2.!*'!;.$H'57(+)0!2'(.!<.)!)%-7%'$5')!
5+9I%[$!')5+I+$!2(')'$5')!'$!<+)!;.$H'57(+)!5%2.!"G!1$!'<!
2(.I<'9+!2<+$5'+*.!'$!<+!!!-7(+!"0!'<!2+).!*'!9+$%27<+(!
7$+!)%57+;%M$!*%$@9%;+9'$5'!2.(!9'*%.!*'!<+!;.$5%$7%*+*!
*'!;+).)!;.((')2.$*'!+!<+!9+$%27<+;%M$!*'<!5(%@$-7<.!6:?!
>!+! <+!.I)'(&+;%M$!*'<!27$5.!vG!?7+$*.!)'!.I)'(&+!K7'!
'<!27$5.!v!$.!)'!97'&'!B7'(+!*'<!5(%@$-7<.!*7(+$5'!')5+)!
9+$%27<+;%.$')0!5%'$'!<7-+(!'<!)'-7$*.!2+).G!#$+!&'/!K7'!
')!')5+I<';%*+!<+!;.$H'57(+!*'!K7'!'<!27$5.!v!nunca!27'*'!
')5+(!B7'(+!*'<!5(%@$-7<.0!5%'$'$!<7-+(!9@)!9+$%27<+;%.$')0!
'$B.;+*+)!+!&+<%*+(!<+!;.$H'57(+G!1$!;.$5(+)5'!;.$!<+)!9+R
$%27<+;%.$')!9@)!5'92(+$+)0![)5+)!)'!;'$5(+$!'$!%$5'$5+(!
9.&'(!v!B7'(+!*'<!5(%@$-7<.0!>!'$5.$;')!2.*(L+$!;.$)%*'R
(+()'!<.)!;+).)!'N5('9.)0!+<-.!K7'!$.!)'!D+;L+!+<!;.9%'$/.G!
?7+$*.!)'!.I)'(&+!K7'!'<!27$5.!v!)%-7'!*'$5(.!*'<!5(%@$R
-7<.0!%$;<7).!'$!')5.)!;+).)!'N5('9.)0!<+!;.$H'57(+!2.*(L+!
)'(!-'$'(+<%/+*+G!\+!H7)5%!!;+;%M$!*'!-'$'(+<%/+;%.$')!'$!
'<!;.$5'N5.!*'!')5'!5%2.!*'!2(.I<'9+)0!'$!<.)!K7'!)'!5(+5+
*'!(''$;.$5(+(!7$!2(.;').!K7'!D+!)%*.!I.((+*.0!$.!)7'<'!
)'(!2.)%I<'G!C%$!'9I+(-.0!<.!K7'!oculta '<!2(.I<'9+!')!<+!
I+)'!2+(+!<+!;.$H'57(+0!>!')!K7'!efecti6amente '<!27$5.!$.!
27'*'!')5+(!B7'(+!*'<!5(%@$-7<.!W2.(K7'!D+!)%*.!;.$)5(7%*.!
;.9.! <+! %$5'()';;%M$!*'! <+)!9'*%+$+)ZG!1)5'!D';D.!;.$R
&%'(5'!+<!2(.I<'9+!'$!7$.!')2';%+<9'$5'!%$5'(')+$5'!*')*'!
'<!27$5.!*'!&%)5+!*%*@;5%;.G!T.*(L+9.)!<<'-+(!+!;.$H'57(+(!
*'!9+$'(+!('9.5+!K7'!v!')!<+!%$5'()';;%M$!*'!<+)!9'*%+R
$+)0! <.!;7+<! H7)5%!!;+(L+! <+!-'$'(+<%/+;%M$!*'! <+!;.$H'57(+!
%$%;%+<!>!5+<!;.$H'57(+!;.((')2.$*'(L+!+!7$+!*'<!5%2.!A!Wab-
ducciónZ0!>+!K7'!<+!('-<+!-'$'(+<!')!)727')5+!2+(+!'N2<%;+(!
7$!D';D.!%$'N2<%;+I<'!*'!.5(+!9+$'(+G

Pasos en con.eturas de tipo G!

?.$H'57(+(!2.(!+$+<.-L+!W5%2.!=Z!2.*(L+!2(.;'*'(!+!5(+&[)!
*'!<.)!)%-7%'$5')!2+).)d!

e!bI)'(&+;%M$!*'!*.)!;+).)G

e!:k)K7'*+!*'!)'9'H+$/+)!'$5('!<.)!;+).)G

e!].(97<+;%M$!*'!7$+!;.$H'57(+!I+)+*+!'$!<+!)'9'H+$/+G

e!r+<%*+;%M$!*'!<+!;.$H'57(+G

e!a'$'(+<%/+;%M$!*'!<+!;.$H'57(+G

e!x7)5%!!;+;%M$!*'!<+!-'$'(+<%/+;%M$G
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!!!O';.(*'9.)!'<!'H'92<.!2(')'$5+*.d
C[!K7'!)%!*.)! <L$'+)!;.(5+$! <.)! <+*.)!'$!'<!27$5.!9'*%.0!'$5.$;')! <+!
5'(;'(+!<L$'+!5+9I%[$!<.!D+(@0!2.(K7'!<+)!9'*%+$+)!)'!'$;7'$5(+$!'$!7$!
27$5.G!1)5.>!)'-7(.!*'!K7'!)%!*.)!<L$'+)!;.(5+$!<.)!<+*.)!'$!7$+!(+/M$!
4d"0!<+!5'(;'(+!5+9I%[$!<.!D+(@G

\.)! *.)! ;+).)! .I)'(&+*.)! ;.((')2.$*'$! (')2';5%&+R
9'$5'! +! <+)!9'*%+$+)! *'! 7$! 5(%@$-7<.! >! +! <+)! <L$'+)!
K7'!;.(5+$!*.)!<+*.)!'$!7$+!(+/M$!*'!4d"G!1)5.)!;+).)!
).$!)%9%<+(')!'$!+<-7$.)!+)2';5.)!;.9.0!2.(!'H'92<.0!
K7'! <+)! <L$'+)! ;.$)%*'(+*+)! 2+)+$! 2.(! <.)! &[(5%;')! >!
2.(! <.)! <+*.)! .27')5.)! *'<! 5(%@$-7<.c! K7'! <.)! <+*.)!
.27')5.)!).$!;.(5+*.)!)'-k$!7$+!(+/M$!')2';L!!;+c!K7'!
<+)! <L$'+)! ;.$)%*'(+*+)! ).$! )';+$5')0! '5;G!1$! '<! ;+).!
*'! <+)!9'*%+$+)! ')! ;.$.;%*+! .5(+! ;+(+;5'(L)5%;+d! K7'!
<+)! 5(')! )'!'$;7'$5(+$!'$!7$!k$%;.!27$5.!.0!*%;D.!*'!
.5(+!9+$'(+0!K7'!<+!<L$'+!K7'!7$'!'<!5'(;'(!&[(5%;'!;.$!
<+! %$5'()';;%M$!*'!<+)!*.)!2(%9'(+)!9'*%+$+)!')! 5+9R
I%[$!7$+!9'*%+$+G!1)5+!;+(+;5'(L)5%;+!27'*'!)'(!7)+*+!
;.9.!<+!I+)'!2+(+!B.(97<+(!7$+!;.$H'57(+!+).;%+*+!+!
<+! .I)'(&+;%M$! *'<! 2(%9'(! ;+).0! >! ')! K7'! '$! '<! ;+).!
*'! <L$'+)! K7'! ;.(5+$! *.)! <+*.)! '$! 7$+! (+/M$! *'! 4d"0!
<+! (';5+! K7'! 2+)+! 2.(! '<! 5'(;'(! &[(5%;'! >! <+! %$5'()';R
;%M$!*'!<+)!.5(+)!*.)!5+9I%[$!;.(5+!'<!<+*.!.27')5.!'$!
7$+!(+/M$!*'!4d"G!6<!%-7+<!K7'!'$!<.)!5%2.)!+$5'(%.(')0!
')5+!;.$H'57(+!)'(L+!'$5.$;')!&+<%*+*+0!-'$'(+<%/+*+!>!
H7)5%!!;+*+G! C%$! '9I+(-.0! '$! ')5'! 'H'92<.! ')2';L!!;.!
$.!')!2.)%I<'!2.(K7'!<+!;.$H'57(+!$.!')!;%'(5+G!?.9.!
;.$5(+2+(5%*+0! <+! ('B75+;%M$!*'! <+! ;.$H'57(+!*+! <7-+(! +!
7$+!)%57+;%M$!')2';%+<9'$5'!%$5'(')+$5'!K7'!;.$*7;'!+!
7$+!;.$H'57(+!*'!5%2.!A>

Pasos en con.eturas de tipo I

?.$H'57(+(! 2.(! +I*7;;%M$! W5%2.! AZ! 2.*(L+! 2(.;'*'(! 2.(!
9'*%.!*'!')5.)!$%&'<')d

e!bI)'(&+;%M$!*'!7$!;+).G

e!bI)'(&+;%M$! *'! ;%'(5+! ;+(+;5'(L)5%;+! )%-$%!!;+5%&+! *'<!
;+).G

e!].(97<+;%M$!*'!7$+!;.$H'57(+!'$!K7'!<+!;+(+;5'(L)5%;+!
)'!+2<%;+!+!.5(.)!;+).)G

e!r+<%*'/!*'!<+!;.$H'57(+G

e!a'$'(+<%/+;%M$!*'!<+!;.$H'57(+G

e!x7)5%!!;+;%M$!*'!<+!-'$'(+<%/+;%M$G

1$!'<!'H'92<.!*'!<+!B%-7(+!40!)'!2(')'$5+!'<!;+).!.IR
)'(&+*.G!\+!(+/M$!"dA!;.((')2.$*'!+!7$+!;+(+;5'(L)R
5%;+!+).9I(.)+0!>!'$!7$!;.$5'N5.!*'!-'.9'5(L+!*%$@R
9%;+! %$9'*%+5+9'$5'! 2.*(L+! &+<%*+()'! <+! ;.$H'57(+!
K7'0! '$! -'$'(+<0! o)%! *.)! <L$'+)! ;.(5+$! <.)! <+*.)! '$!
7$+! (+/M$! *'! 4d"0! '$5.$;')! <+! 5'(;'(+! <L$'+! ;.(5+(@!
)7!<+*.!'$!7$+!(+/M$!*'!"dAp!2.(!+((+)5('!*'!<+!B%-7R
(+G!#$+!&'/!K7'! <+!;.$H'57(+!')!&+<%*+*+0!27'*'!)'(!
-'$'(+<%/+*+!>! <.)!9[5.*.)! 5(+*%;%.$+<')!*'!2(7'I+!
-'.9[5(%;+!2.*(L+$!)'(!7)+*.)!2+(+!H7)5%B%;+(!<+!-'R
$'(+<%/+;%M$G

Pasos en con.eturas de tipo L!

\+!2'(;'2;%M$!I+)+*+!'$!;.$H'57(+)!W5%2.!YZ!2.*(L+!2(.R
;'*'(!2.(!9'*%.!*'!')5.)!2+).)d

e!h(+*7;;%M$!*'<!2(.I<'9+!'$!7$+!('2(')'$5+;%M$!I+)+*+!
'$!<+!2'(;'2;%M$!%$*%&%*7+<!*'<!2(.I<'9+G

e!?.$)5(7;;%M$!*'!7$+!('2(')'$5+;%M$!9'$5+<!*'!<.)!'<'R
9'$5.)!9+5'9@5%;.)!%$&.<7;(+*.)G

e!bI)'(&+;%M$!*'!<+)!;+(+;5'(L)5%;+)!')2';%+<')!*'!<+!('R
2(')'$5+;%M$0!I+)+*+!'$!<+!2'(;'2;%M$!%$*%&%*7+<!*'<!2(.R
I<'9+G

e!].(97<+;%M$!*'!7$+!;.$H'57(+!I+)+*+!'$!<+)!;+(+;5'(L)R
5%;+)!')2';%+<')!*'!<+!('2(')'$5+;%M$G

e!x7)5%!!;+;%M$!.!B.(9+<%/+;%M$!*'!<+!5(+*7;;%M$G

e!a'$'(+<%/+;%M$!*'!<+!;.$H'57(+G

e!x7)5%!!;+;%M$!*'!<+!-'$'(+<%/+;%M$G

1<!2+).!*'!<+!H7)5%!!;+;%M$!.!B.(9+<%/+;%M$!*'!<+!5(+*7;R
;%M$!;.$)5%57>'0!'$!')5'!5%2.!*'!;.$H'57(+)0!<+!&+<%*+;%M$!
'92L(%;+! *'! <+! ;.$H'57(+G!1)! $';')+(%.!9.)5(+(! K7'! <+)!
;+(+;5'(L)5%;+)! ')2';%+<')! *'! <+! ('2(')'$5+;%M$! ')5@$
*'!D';D.!*%(';5+9'$5'!('<+;%.$+*+)!;.$!<+)!;+(+;5'(L)5%R
;+)!+$@<.-+)!')2';%+<')!'$!'<!2(.I<'9+G!1$!'<!2(.I<'9+!
A0!<+)!;+*'$+)!+);'$*'$5')!*'!"!';D+)!>!)7!;<+)%!!;+;%M$!
27'*'$! )'(! %9+-%$+*+)! '! %<7)5(+*+)! )'-k$! '<! *%+-(+9+G!
C%$! '9I+(-.0! ')! $';')+(%.! 7$! ')B7'(/.! +*%;%.$+<! 2+(+!
9.)5(+(! K7'! ')5+)! ;+(+;5'(L)5%;+)! *'! <+! ('2(')'$5+;%M$!
5+9I%[$! 'N%)5'$! '$! <+! )%57+;%M$!9+5'9@5%;+! *'! <.)! *.)!
;.$H7$5.)G! #$+! &'/! K7'! ')5@! H7)5%!!;+*+! <+! 5(+*7;;%M$
*'!<+!('2(')'$5+;%M$0!<+!;.$H'57(+!27'*'!)'(!-'$'(+<%/+*+!
*'$5(.!*'<!;.$5'N5.!*'<!2(.I<'9+!.(%-%$+<G

Contextos y sistemas de representación

1$! '<! 5(+I+H.! <<'&+*.! +! ;+I.! ).I('! <.)! *%B'('$5')! 5%2.)!
*'!;.$H'57(+)!>!<.)!2+).)0!D'9.)!%*'$5%!!;+*.!<+!%92.(R
5+$;%+!>! <+)! %92<%;+;%.$')!K7'!27'*'! <<'&+(!'<!;.$)%*'R
(+(!*%B'('$5')!;.$5'N5.)!2+(+!7$!9%)9.!2(.I<'9+G!r+(%.)!
2(.I<'9+)!K7'!).$!%*[$5%;.)!'$!)7!')5(7;57(+!9+5'9@5%;+!
27'*'$!)'(!2<+$5'+*.)!'$!;.$5'N5.)!97>!*%B'('$5')d

Problema 5a: El problema del apretón de manos
n!2'().$+)!)'!('k$'$!'$!7$+!;'<'I(+;%M$!>!;+*+!7$.!')5(';D+!<+!9+$.!
+!5.*.)!<.)!*'9@)G!f?7@$5.)!+2('5.$')!*'!9+$.)!)'!*%'(.$!'$!<+!;'<'R
I(+;%M$g

T.(!<.!-'$'(+<0!')5'!2(.I<'9+!')!9@)!B@;%<!2+(+!<.)!')57R
*%+$5')!)%!')!2<+$5'+*.!'$!<.)!)%-7%'$5')!5[(9%$.)G

Problema 5b: El problema de diagonales 
V+*.!7$!2.<L-.$.!;.$!n &[(5%;')0!f;7@$5+)!*%+-.$+<')!W<L$'+)!K7'!7$'$!
*.)!&[(5%;')Z!27'*'$!*%I7H+()'g

1<!2(.I<'9+!Y+!'$!<+!9+>.(L+!*'!<+)!.;+)%.$')!')!5(+*7R
;%*.! +! 7$! <'$-7+H'! +(%59[5%;.! .! +<-'I(+%;.0! *'!9+$'(+!
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K7'!27'*+!+I.(*+()'!9+5'9@5%;+9'$5'G!1<!2(.I<'9+!YI!
>+!')5@!'N2(')+*.!'$!7$!<'$-7+H'!9+5'9@5%;.0!2.(!<.!K7'!
$.!')!$';')+(%+!$%$-7$+! 5(+*7;;%M$!>!)7-%'('!7$!9[5.R
*.!%92<L;%5.!*'!).<7;%M$G!1)5+)!*.)!B.(9+)!*'!2(')'$5+(!
'<!2(.I<'9+!27'*'$!;.$*7;%(!+!;.$H'57(+)!*%B'('$5')d!<+!
B.(9+!+(%59[5%;.y+<-'I(+%;+!*+!<7-+(!+!7$+!;.$H'57(+!5%2.!
"0!9%'$5(+)!K7'!<+!B.(9+!-'.9[5(%;+!*+!<7-+(!+!7$+!;.$R
H'57(+!5%2.!Y!W?+3+*+)0!4``4ZG!

?.$)%*'('9.)!.5(.!'H'92<.!*'!2(.I<'9+!;7>.!;.$5'N5.!
27'*'!*+(!<7-+(!+!*.)!5%2.)!*'!;.$H'57(+)!*%B'('$5')d

Problema 6
6<-7$.)!2(.I<'9+)!$+57(+<')!27'*'$!)'(!'N2(')+*.)!;.9.!<+!)79+!*'!
*.)!.!9@)!$k9'(.)!;.$)';75%&.)G!T.(!'H'92<.!_!s!=!t!Ac!"`!s!"!t!4!
t!=!t!Ac!"4!s!=!t!A!t!Y0!'5;G!fE7[!$k9'(.)!27'*'$!)'(!'N2(')+*.)!*'!
')5'!9.*.g

6! <.)! ')57*%+$5')! K7'! %$5'$5+$! '$;.$5(+(! 7$+! ('-<+! -'R
$'(+<!2'$)+$*.!'$!;+).)!2+(5%;7<+(')!2.(! <.!-'$'(+<! <')!
(')7<5+!*%BL;%<!D+;'(!7$+!I7'$+!;.$H'57(+G!S7;D.)!)7-%'R
('$!o5.*.)!<.)!$k9'(.)!%92+(')p!.!o5.*.)!<.)!9k<5%2<.)
*'!5(')p!W?+3+*+)0!4``4ZG

C%!'<!2(.I<'9+!')!5(+*7;%*.!'$!7$+!('2(')'$5+;%M$!&%)7+<0!
)%$!'9I+(-.0!)'!D+;'!2.)%I<'!&'(!<+!)79+!*'!*.)!.!9@)!
$k9'(.)!;.$)';75%&.)!;.9.!o$k9'(.!'$!');+<'(+p0!K7'!
27'*'!)'(!*');.927')5.!'$!*.)!2+(5')d!7$!$k9'(.!5(%+$R
-7<+(!).I('!<+!;%9+!*'!7$!$k9'(.!(';5+$-7<+(G!1)5.!;.$R
*7;'!+!7$+!('-<+!;.9.!Wn4!t!n z!4Z!t!WnG!1)5.!<')!*+!+!<.)!
')57*%+$5')!7$+!+2(.N%9+;%M$! ).I('! <+! ;.$)5(7;;%M$!*'!
5+<')!$k9'(.)0!+7$K7'!$.!).$!;+2+;')!*'!)+I'(!)%!7$!$kR
9'(.!*+*.!')!)7);'25%I<'!*'!)'(!'N2(')+*.!*'!')+!B.(9+G

Problemas y conjeturas: implicaciones en el ámbi-
to educativo

#$!2(.I<'9+!27'*'!*+(! <7-+(!+!;.$H'57(+)!*%&'()+)0!$.!
5.*+)!*'<!9%)9.!5%2.G!T.(!'H'92<.0!;.$)%*'('9.)!'<!)%R
-7%'$5'!2(.I<'9+d

Problema 7. El problema de Heron
C'+!s!7$+!<L$'+!>!6!>!:!*.)!27$5.)!'$!'<!9%)9.!2<+$.!K7'!sG!fT+(+!K7[!
27$5.!T!'$!s0!6T!t!T:!')!'<!;+9%$.!9@)!;.(5.!2+(+!7$%(!6!>!:g

\+)!2.)%I<')!;.$H'57(+)!)'(L+$d

e!?.$H'57(+!"d!C'+!?!'<!27$5.!)%9[5(%;.!+!6!;.$!(')2';5.!
+!<+!<L$'+!s0!*'!9+$'(+!K7'!'<!)'-9'$5.!6?!)'+!2'(2'$R
*%;7<+(! +! sG! \+! <L$'+! K7'! 7$'!:! >!?! %$5'()';5+! s '$! T0
'<!;7+<!')!'<!27$5.!K7'!I7);+9.)!W]%-7(+!A0!*'!]%-7'(+)!
>!V'7<.B'70!4``YZG

e!?.$H'57(+!4d!T!')!<+!%$5'()';;%M$!'$5('!s!<+!9'*%+5(%/!*'!
6:!W]%-7(+!YZG

e!?.$H'57(+!=d!T!')!<+!%$5'()';;%M$!'$5('!s!>!)7!2'(2'$*%;7R
<+(!K7'!2+)+!2.(!'<!27$5.!9'*%.!*'!6:!W]%-7(+!jZG

e!?.$H'57(+!Ad!r!')!2'(2'$*%;7<+(!+!:V!2.(!6c!b!('2('R
)'$5+!<+!%$5'()';;%M$!'$5('!r!>!:1c!>!T!')!<+!%$5'()';;%M$!
'$5(' s >!)7!2'(2'$*%;7<+(!2.(!b!W]%-7(+_ZG

e! ?.$H'57(+! Yd!b! ')! <+! %$5'()';;%M$! '$5('!6V! >!:1G!
T!')! <+! %$5'()';;%M$!'$5('!s!>!)7!2'(2'$*%;7<+(!2.(!b!
W]%-7(+!^ZG

e!?.$H'57(+!jd!T!')!'<!27$5.!'$;.$5(+*.!'92L(%;+9'$5'
!+<!9.&'(!'<!27$5.!+!<.!<+(-.!*'<!)'-9'$5.!V1!D+)5+!K7'!
<+!*%)5+$;%+!9'*%*+!)'+!9L$%9+G

\+!2(%9'(+!;.$H'57(+!2+(';'!$.!'$;+H+(!;.$!$%$-7$.!*'!
<.)! 5%2.)! 2(.27')5.)! '$! ')5'! +(5L;7<.G!C7-'(%9.)! <+! $'R
;')%*+*!*'!('+<%/+(!7$!+$@<%)%)!*'<!')5%<.!+<!)'3+<+*.!2.(!
]%-7'%(+)!>!V'7<.B'7!W4``YZG!\+)!;.$H'57(+)!4!+!Y!')5@$!
('<+;%.$+*+)!W;.9.!)'(@$!+$+<%/+*+)!*'I+H.Z!'!%92<%;+R
(@$!+I*7;;%.$')G!\+!;.$H'57(+!j!')!*'!5%2.!4G

]%-7(+!A
Conjetura 1.

]%-7(+!Y
Conjetura 2.

]%-7(+!Y+
Contraejemplo para conjetura 2.
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!!!

\+!5+('+!')!'$;.$5(+(!<+!*%)5+$;%+!9@)!;.(5+!'$5('!<.)!27$R
5.)!6!>!:!2+)+$*.!2.(!<+!(';5+!sG!f?7@<!')!'<!].$*.!6;5%R
&.!*'!?.$.;%9%'$5.!*'<!1)57*%+$5'!W6]lCZ!'$!')5+!@('+!
*'!<+)!9+5'9@5%;+)g!6]lC!%$;<7>'!<+!;.92('$)%M$0!2.(!
2+(5'!*'<!')57*%+$5'0!*'!<+)!*'!!$%;%.$')!>!2(.2%'*+*')!*'!
<.)!.IH'5.)!9+5'9@5%;.)!*'!')5+!@('+0!>! <+)!D+I%<%*+*')!
2+(+!7)+(!')5'!;.$.;%9%'$5.G!1$!.5(+)!2+<+I(+)0!fK7[!)+R
I'$!<.)!')57*%+$5')!*'!*%)5+$;%+)g

6!2+(5%(!*'!)7)!;.$H'57(+)0!.I)'(&+9.)!K7'!'<<.)!)+I'$!K7'!
<+!*%)5+$;%+!9@)!;.(5+!'$5('!*.)!27$5.)!')!7$+!<L$'+!(';5+
>!K7'!<+!9'*%+5(%/!')!'<!<7-+(!*'!'K7%*%)5+$;%+!'$5('!*.)!27$R
5.)G!\.)!')57*%+$5')!K7'!B.(97<+(.$!<+!;.$H'57(+!"!57&%'(.$!
<+!%*'+!*'!+2<%;+(!)7!;.$.;%9%'$5.!*'!K7'!<+!*%)5+$;%+!9@)!
;.(5+!'$5('!*.)!27$5.)!')!7$+!<L$'+!(';5+G!m+;'(!').!$.!')!
5(%&%+<0!>+!K7'!*'I'!'$5(+(!'$!H7'-.!.5(.!;.$.;%9%'$5.!('<+R
;%.$+*.!;.$!<+!;.$)'(&+;%M$!*'!*%)5+$;%+!I+H.!<+!('"!'N%M$G

T+(+!<+)!;.$H'57(+)!4!+!Y0!<+)!2(.2%'*+*')!')2';%+<')!*'!;+*+!
*%+-(+9+!%$"!7>'$!'$!'<!2(.;').!*'!;.$H'57(+(!>!)'!I7);+!
7$+!).<7;%M$!.I)'(&+$*.!*%(';5+9'$5'!'<!*%+-(+9+!')2';LR
!!;.G

?.$)%*'('9.)!'<!*%+-(+9+!9.)5(+*.!'$!<+!!!-7(+!A+G!1$!
')5'!;+).!')2';%+<!<+!2.)%;%M$!*'!T!')5@!'$!'<!;'$5(.0!+<-.!
K7'!)'!)7-%(%M!'$!<+!;.$H'57(+!4d!T!')!<+!%$5'()';;%M$!'$5('!
s! >! <+!9'*%+5(%/! *'!6:! W]%-7(+! YZG! 1)! 2.)%I<'! K7'! <.)!
')57*%+$5')! K7'! ')5+I<';%'(.$! <+! ;.$H'57(+! 4! 7)+(+$! )7!
;.$.;%9%'$5.!*'!K7'! <+!9'*%+5(%/!;.((')2.$*'!+<! <7-+(!
*'! 'K7%*%)5+$;%+! '$5('!*.)!27$5.)G!T'(.!$.!')! '&%*'$5'!
K7'! ')5'! ;.$.;%9%'$5.! 2+(5%;7<+(! B7'(+! +;5%&.! 2+(+! ')R
5.)! ')57*%+$5')! >! K7%/@)! <+! 'N2<%;+;%M$! )'+! K7'! D+IL+$!
).<7;%.$+*.!(';%'$5'9'$5'!.5(.!2(.I<'9+!'$!'<!;7+<!'(+!
%92.(5+$5'G!T.(!.5(+!2+(5'0!')!(+/.$+I<'!D+;'(!7).!*'!')5'!
;.$.;%9%'$5.G

\.)!')57*%+$5')!;.$)%*'(+$!7$+!')5(+5'-%+!'$!K7'!)'!;.$R
)%*'(+$! <.)!*.)! 5(+9.)!6T!>!T:G!6<!$.!)+I'(!;M9.!('R
*7;%(! +<!9L$%9.! <+! *%)5+$;%+! 5.5+<0! '<<.)! 2.*(L+$! D+I'(!
;.$)%*'(+*.!'<!2(.I<'9+!9@)!B@;%<!*'!('*7;%(!+<!9L$%9.!
<+!2+(5'!9@)!<+(-+G!C%!<+!*%)5+$;%+!5.5+<!B7'(+!!!H+0!'$5.$R
;')!'<!5(+9.!9@)!<+(-.!')!9L$%9.!;7+$*.!<.)!*.)!5(+9.)!
).$! %-7+<')0! <.! K7'! .;7(('! +<! 5(+/+(! 2.(! T! <+!9'*%+5(%/!
*'!6:!W]%-7(+!YZG!V')+B.(57$+*+9'$5'0!<+!*%)5+$;%+!5.R
5+<!$.!')!!!H+!W>+!K7'!)'!')5@!%$5'$5+$*.!9%$%9%/+(Z0!+)L!
K7'!'<!(+/.$+9%'$5.!')!('B75+*.!>!27'*'!'$;.$5(+()'!7$!

]%-7(+!j
Conjetura 3.

]%-7(+!j+
Contraejemplo para conjetura 3.

]%-7(+!_
Contraejemplo 4.

]%-7(+!_+
Contraejemplo para conjetura 4.

]%-7(+!^
Conjetura 5.
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;.$5(+'H'92<.!;7+$*.! <+!*%)5+$;%+!D.(%/.$5+<!'$5('!6!>!
:!')!2'K7'3+!'$!;.92+(+;%M$!;.$! <+!*%)5+$;%+!&'(5%;+<!
'$5('!'<<+)!W]%-7(+!jZG!\+)!;.$H'57(+)!4!>!=!%<7)5(+$!7$+!
;.$B7)%M$!%$5'(')+$5'!+<!*')+((.<<+(!<+!).<7;%M$!*'!')5.)!
2(.I<'9+)d!K7'!<+)!*%)5+$;%+)!%-7+<')!+!9'$7*.!).$!;.$R
B7$*%*+)!;.$!<+)!*%)5+$;%+)!9@)!;.(5+)G

\+!!!-7(+!j!)'!27'*'!('<+;%.$+(!;.$!<+!;.$H'57(+!=G!1<!2(.R
I<'9+!K7'!')5.!('&'<+!')!K7'!'<!27$5.!T!*'I'(L+!K7'*+()'!
).I('!'<!)'-9'$5.!1V0!K7'!')!<+!2(.>';;%M$!*'!6:!'$!sG!
1)5+!%92.)%;%M$0!;.9I%$+*+!;.$!<+!;.$)%*'(+;%M$!+$5'(%.(!
*'!%$5'$5+(!%-7+<+(!<+)!*%)5+$;%+)0!)7-%'('!K7'!'<!27$5.!9'R
*%.!*'!1V0!.!I%'$!<+!2(.>';;%M$!*'<!27$5.!9'*%.!*'!6:!'$!
s0!')!'<!27$5.!TG!1)5+!$7'&+!;.$)5(7;;%M$!5+9I%[$!')!+*'R
;7+*+!2+(+!'N2<%;+(!'<!;+).!')2';%+<!9.)5(+*.!'$!<+!!!-7(+!
Y+0!>+!;.$.;%*.G!C%$!'9I+(-.0!)%!6!')5@!).I('!s0!)'!-'$'(+!
7$!$7'&.!;.$5(+'H'92<.!W]%-7(+!j+ZG!1)5'!*%+-(+9+!97')R
5(+!;<+(+9'$5'!<+!).<7;%M$!;.((';5+!'$!.5(.!;+).!')2';L!!;.d!
o?7+$*.!6!')5@!).I('!s!'$5.$;')!'<!;+9%$.!9@)!;.(5.!')!
'<!)'-9'$5.!6:pG!h.*.)!')5.)!;+9I%.)!2+(+!)7-'(%(!7$+!
*'!!$%;%M$!2+(+!'<!27$5.!P!;.$*7;'$!+!K7'!27'*+!)'(!&%)5.!
;.9.! 7$+! 5(+$)B.(9+;%M$! ;.$5%$7+! *')*'! ')5+! )%57+;%M$!
%$%;%+<!>!)7-%'('!'<!)%-7%'$5'!(+/.$+9%'$5.d!o?7+$*.!6!)'!
97'&'0!T!*'I'!9.&'()'!+!<+!*'(';D+G!1<!)'-9'$5.!1:!2(.R
2.(;%.$+!7$!9';+$%)9.!2+(+!2(.*7;%(!')5'!9.&%9%'$5.d
6!')!2(.>';5+*.!D.(%/.$5+<9'$5'!'$!1:!+<!27$5.!b0!>!<7'R
-.!b!')!2(.>';5+*.!&'(5%;+<9'$5'!'$ s!+<!27$5.!Tp!W]%-7(+!
_ZG!T'(.0!*'!$7'&.0!$.!')!*%BL;%<!'$;.$5(+(!7$!;.$5(+'H'9R
2<.!W]%-7(+!_+Z0!2.(K7'!')5+!;.$)5(7;;%M$!$.!B7$;%.$+!'$!
'<!;+).!')2';%+<!.(%-%$+<0!;7+$*.!16!s!V:G

\+!;.9I%$+;%M$!*'! <.)!*.)!;+).)!')2';%+<')! W>! <+! %9+-'$!
')2';7<+(!*'!<+!)'-7$*+Z!2(.*7;'!'<!*%+-(+9+!9.)5(+*.!'$!
<+!!!-7(+!̂ +0!K7'!%$9'*%+5+9'$5'!)7-%'('!<+!;.$H'57(+!Yd!b!')!
<+!%$5'()';;%M$!'$5('!'<!6V!>!:1G!T!')!<+!%$5'()';;%M$!'$5('!s!
>!)7!2'(2'$*%;7<+(!2.(!b!W]%-7(+!^ZG!6)L0!2.(!9'*%.!*'!7$+!
)';7'$;%+!*'!;.$H'57(+)0!;+*+!7$+!I+)+*+!'$!7$!).<.!;+).!
')2';%+<! W'N;'25.!'<!k<5%9.0!K7'!')5@!I+)+*.!'$!*.)!;+).)!
')2';%+<')Z0!)'!<<'-+!+!7$+!;.$H'57(+!;.((';5+G!1$!')5'!;+).0!
<+!'<+I.(+;%M$!*'!<+!;.$H'57(+!$.!2(.*7;'!7$+!2(7'I+!%$9'R
*%+5+0!2'(.!5+92.;.!$%$-7$+!)'!)'2+(+!;.92<'5+9'$5'!*'<!
2(.;').!*'!*'9.)5(+;%M$!W;.9.!'$!<+!;.$H'57(+!jZ!>!2(.2.(R
;%.$+!2%)5+)!2+(+!'<!2(.;').!*'!2(7'I+G

REFLE[IONES FINALES

\.)!*.;79'$5.)!;7((%;7<+(')0!'$!*%&'().)!2+L)')0!2(.R
97'&'$!7$+! +2(.N%9+;%M$! +! <+)!9+5'9@5%;+)! +! 5(+&[)!

*'! 2('-7$5+)! '$! <+)! ;7+<')! <.)! ')57*%+$5')! B.(97<+$!
;.$H'57(+)0! (')7'<&'$! 2(.I<'9+)! >! H7)5%!!;+$! )7)! ;.$R
;<7)%.$')G!C%$!'9I+(-.0!5+<!+;'(;+9%'$5.!2<+$5'+!+!<.)!
2(.B').(')!97;D.)!*')+BL.)0!'$5('!<.)!;7+<')!)'!'$;7'$R
5(+!<+!$';')%*+*!*'!)'<';;%.$+(!2(.I<'9+)!K7'!27'*+$0!
2(.I+I<'9'$5'0! *+(! <7-+(! +! <+)! ;.$H'57(+)0! 2+(+! <7'-.!
;.$*7;%(! +! <.)! ')57*%+$5')! +! H7)5%!!;+;%.$')! 9+5'9@R
5%;+)! +2(.2%+*+)G! 1)5'! 2(.;').! *'! )'<';;%M$! $.! 27'*'!
)'(!*'H+*.!+<!'$)+>.!>!'((.(G!U.!D+>!7$+!')5(7;57(+!)%)R
5'9@5%;+! 2+(+! +$+<%/+(! 2(.I<'9+)! ;.$! )7)! 2.5'$;%+<')!
;.$H'57(+)!>!*');(%I%(!<+)!;.$H'57(+)!*'!<.)!')57*%+$5')!
'$! 5[(9%$.)! *'! )7! 2(.-(').! D+;%+! <+)! H7)5%!!;+;%.$')!
9+5'9@5%;+)G!V'! ')5+!9+$'(+0! '$! ')5'! +(5L;7<.! D'9.)!
%$5'$5+*.! ;.9'$/+(! +! <<'$+(! ')5'! ')2+;%.! '$! '<!9+(;.!
5'M(%;.! *'! <+! %$&')5%-+;%M$! K7'! 5%'$'! ;.9.! .IH'5%&.
'<!+$@<%)%)!*'<!2(.;').!*'!'<+I.(+(!;.$H'57(+)0!+)L!;.9.!
)7!('<+;%M$!;.$!<+!'$)'3+$/+G

1<!&+<.(!*'!<+)!+2.(5+;%.$')!*'!')5'!+(5L;7<.!D+!*'!;.$R
5'92<+()'!*')*'!<.)!(')7<5+*.)!.I5'$%*.)!'$!%$&')5%-+R
;%.$')! %$*'2'$*%'$5')! <<'&+*+)! +! ;+I.! 2.(! 7$! 'K7%2.!
%$5'($+;%.$+<!*'!%$&')5%-+*.(')!;.$!7$!.IH'5%&.!;.9k$0!
K7'!')!'<!+$@<%)%)!*'<!2(.;').!*'!;.$H'57(+!'$!7$!;.$R
5'N5.!*'!(').<7;%M$!*'!2(.I<'9+)G!1<!D';D.!*'!2.$'(!'$!
;.9k$!2+(+! )7! +$@<%)%)! ;.$H7$5.! 5+<')! %$&')5%-+;%.$')!
D+!2'(9%5%*.!(')+<5+(0!'$5('!.5(.)!+)2';5.)0!<+!;.$'N%M$!
'$5('!<.)!2(.I<'9+)!K7'!)'!2(.2.$'$!>!'<!5%2.!*'!;.$H'R
57(+)!K7'!)'!'$B+5%/+$G!V'!9+$'(+!%$*'2'$*%'$5'0!')5+)!
%$&')5%-+;%.$')! (')+<5+$! +)2';5.)! ;.$;('5.)! *'<! 2(.R
;').!*'!;.$H'57(+(G!1<!+$@<%)%)!>! <+!('"!'N%M$!).I('! <.)!
(')7<5+*.)0!*'!9+$'(+!;.$H7$5+0!D+;'!'9'(-'(! <+!;+5'R
-.(%/+;%M$!K7'!.B(';'9.)!'$!')5'! +(5L;7<.G!1$!$%$-k$!
;+).!)'!2('5'$*'!7$+!('<+;%M$!'ND+7)5%&+!*'!;+5'-.(L+)G
1<!&+<.(!B7$*+9'$5+<!*'<!+$@<%)%)!;.$H7$5.!')!<+!*'5';R
;%M$!*'!*%B'('$5')!5%2.)!*'!;.$H'57(+)0!+)L!;.9.!<+!)'R
;7'$;%+!)%)5'9@5%;+!2+(+!;+*+!7$+!*'!'<<+)!*'!<.)!2+).)!
K7'!<+)!;+(+;5'(%/+$G!

NOTA

"G!m+;'9.)! ('B'('$;%+! +! <+! o%$*7;;%M$p! '$! '<! )'$5%*.!K7'! ;.$)%*'(+!
TM<>+! W"XjjZ0! ;.9.! 2(.;').! K7'! 2'(9%5'! <<'-+(! +! <+! -'$'(+<%/+;%M$
+!2+(5%(!*'<!5(+I+H.!;.$!;+).)!2+(5%;7<+(')0!'K7%&+<'$5'!+!<.!K7'!+<-7$.)!
+75.(')! <<+9+$! o(+/.$+9%'$5.! %$*7;5%&.p! W?+3+*+)0! 4``_ZG!V')5+;+R
9.)! <+! *%B'('$;%+! '$5('! ')5+! %$*7;;%M$! >! <+! o%$*7;;%M$!9+5'9@5%;+p
.!o%$*7;;%M$!;.92<'5+p0!*.$*'!'<!(+/.$+9%'$5.!*'*7;5%&.!')!'<!2('R
*.9%$+$5'G
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!!!
6\\1U0!\GaG!W4``"ZG!h'+;D%$-!9+5D'9+5%;+<!%$*7;5%.$d!6$!+<R
5'($+5%&'!+22(.+;DG!Mathematics Teacher, XA0!22G!Y``RY`AG

6UV1OCbU0!SG!W"XXYZG!AbductionG!h(+I+H.!2(')'$5+*.!'$!'<!
S+5D'9+5%;)!1*7;+5%.$!?.<<.K7%79!C'(%')!'$!<+!#$%&'()%5>!
.B!U.(5D!?+(.<%$+G!?D+(<.55'0!U.(5D!?+(.<%$+G!

6OC6?0!aG0!a1OS6iU0!aG!>!S6Uh10!SG!W"X^^ZG!ProblXme 
ou6ert et situation-problXmeG!r%<<'7(I+$$'d!iO1SG

6O,6O1\\b0!]G0!a6\\iUb0!aG0!Si?m1\1hhi0!?G0!b\ir1Ob0!
]G0!T6b\60!VG!>!Ob:#hhi0!bG!W"XX^ZG!V(+--%$-!%$!?+I(%!+$*!
9.*+<%5%')!.B!5(+$)%5%.$!B(.9!;.$H';57(')!5.!2(..B)!%$!-'.9'5(>0!
'$!b<%&%'(0!6G!>!U'Q)5'+*0!lG!W'*)GZG!Proceedings of the TYenty-
second Annual Conference of the International Group for the 
Psychology of Mathematics Education, 40! 22G! =4R=XG! C5'<<'$R
I.);D0!C.75D!6B(%;+G

:6U6?m0!CG! W"X=4ZG!Theorie des op:rations lineairesG!P+(R
)+QG!?%5+*.!'$!S.((%).$!W4``"ZG

:1OaEriCh0! hG! W4``YZG! m.Q! )57*'$5)! &'(%B>! ;.$H';57(')d!
h'+;D'(){! 'N2';5+5%.$)G! Journal of Mathematics Teacher 
Education, ^0!22G!"_"R"X"G

:#OhbU0!\G!W"X^AZG!S+5D'9+5%;+<!5D%$J%$-d!5D'!)5(7--<'!B.(!
9'+$%$-G!Journal for Research in Mathematics Education, 
"YW"Z0!22G!=YRAXG

?6|6V6C0!SG?G!W4``4ZG!RaTonamiento inducti6o puesto de 
mani! esto por alumnos de Secundaria>!h(+I+H.!*'!i$&')5%R
-+;%M$!h75'<+*+G!a(+$+*+d!#$%&'()%*+*!*'!a(+$+*+G

?6|6V6C0! SG?G! W4``_ZG! Descripción y caracteriTación 
del raTonamiento inducti6o utiliTado por estudiantes de 
educación secundaria al resol6er tareas relacionadas con 
sucesiones lineales y cuadráticasG!h')%)!*.;5.(+<G!a(+$+*+d!
#$%&'()%*+*!*'!a(+$+*+G!

?6|6V6C0!SG?G!>!?6ChOb0!1G!W4``_ZG!6!2(.2.)+<!.B!;+5R
'-.(%)+5%.$! B.(! +$+<>)%$-! %$*7;5%&'! ('+).$%$-G!PNA, "W4Z0!
22G!j_R_^G!Wr'()%M$!*%)2.$%I<'!'$!}QQQG2$+G')~ZG

?6OOi\\b0!xG!W"XXAZG!O').<7;%M$!*'!2(.I<'9+)d!;<+&'!*'<!*'R
)+((.<<.!2(.B')%.$+<G!Epsilon0!=`0!22G!4_R=^G

?6OOi\\b0!xG!W"XX^ZG!\+!(').<7;%M$!*'!2(.I<'9+)!'$!<+!'$R
)'3+$/+! )';7$*+(%+G!1H'92<%!!;+;%.$')!*'<!2+(+!K7[G!Epsi-
lon0!A`0!22G!"YR4jG!

?6ChOb0!1G!W"XXYZG!Exploración de patrones num:ricos me-
diante con! guraciones puntuale)G!h')%)!*.;5.(+<G!a(+$+*+d!
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Abstract

1*7;+5%.$+<! )5+$*+(*)! %$!9+$>!2+(5)!.B! 5D'!Q.(<*!2(.9.5'!
%$K7%(>! +22(.+;D')! %$! QD%;D! )57*'$5)! ).<&'! 2(.I<'9)0!
9+J'! ;.$H';57(')! +$*! H7)5%B>! 5D'%(! ;.$;<7)%.$)G! m.Q'&'(0!
)7;D! +$! +22(.+;D!2(')'$5)! 5'+;D'()!Q%5D!9+$>! ;D+<<'$-')G!
69.$-! 5D')'! %)! 5D'! $''*! 5.! )'<';5! 2(.I<'9)! 5D+5! ;+$!
+('! <%J'<>! 5.! -%&'! (%)'! 5.! ;.$H';57(%$-0! +$*! 5D'$! 5.! -7%*'!
)57*'$5){! ;.$H';57(%$-! %$! Q+>)! 5D+5! <'+*! 5.! 9+5D'9+5%;+<!
H7)5%!!;+5%.$)G! hD%)! )'<';5%.$! 2(.;'))! ;+$$.5! I'! <'B5! 5.!
5(%+<! +$*! '((.(0! +$*! >'5! 5D'('! %)! $.! -'$'(+<<>! (';.-$%)'*!
)>)5'9+5%;!)5(7;57('!%$!QD%;D!5.!+$+<>/'!2(.I<'9)!B.(!5D'%(!

;.$H';57(%$-!2.5'$5%+<!+$*!5.!*');(%I'!)57*'$5){!;.$H';57(%$-!
%$!5'(9)!.B!%5)!2(.-('))!5.Q+(*)!9+5D'9+5%;+<!H7)5%!!;+5%.$)G!
i$! 5D%)! +(5%;<'!Q'! D+&'! +55'925! 5.! I'-%$!!!<<%$-! 5D%)! -+2! %$!
5D'!5D'.('5%;+<!I+;J-(.7$*!.B!(')'+(;D!+$*!5'+;D%$-!B.;7)'*!
.$!;.$H';57(%$-G!h.!*.!5D+50!Q'!+$+<>/'!*%BB'('$5!5>2')!+$*!
)5+-')!.B! 5D'! ;.$H';57(%$-!2(.;'))G!O')7<5)! B(.9!+!$79I'(!
.B! (')'+(;D! )57*%')! +('! 7)'*! 5.! %*'$5%B>! +$*! %$&')5%-+5'! +!
$79I'(!.B!K7')5%.$)!('<+5'*!5.!5D'!5D'.('5%;+<!I+;J-(.7$*!.B!
;.$H';57(%$-!+)!Q'<<!+)!2(+;5%;+<!%92<%;+5%.$)!%$!5D'!<'+($%$-!
2(.;'))G!]%$+<<>0!+!;<+))%!!;+5%.$!.B!;.$H';57(')!%)!*%);7))'*!
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Theoretical perspectives in the process of producing conjectures and implications for 
practice: types and steps
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