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33UURREEOOHHPPDD�� &DOFXODU�R�YDORU�GH�XPD�6RPD�3DUFLDO�GR��
� GHVHQYROYLPHQWR�HP�6pULH�GH�7D\ORU�GD�)XQomR��
� ([SRQHQFLDO�SDUD�XP�GDGR�[ ± ¸� GH�PRGR�D�TXH��
� R�YDORU�DEVROXWR�GR�~OWLPR�WHUPR�VRPDGR�VHMD��
� LQIHULRU�D�XP�GDGR�ε ± ¸��
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^̂ XXPPDD VVRROOXXoommRR GGRR 33UURREEOOHHPPDD `̀
$$OOJJRRUULLWWPPRR��

n:= 0; termo:= 1; soma:= 1; 
 ZKLOH abs(termo) >= erro GR EHJLQ n:= n + 1; 
 termo:= termo ∗ x / n; 
 soma:=  soma + termo�HQG� 

^̂ PPDDVV HHVVWWDDUUii ³³FFHHUUWWRR´́"" `̀

• 2 $OJRULWPR�HVWi�³FHUWR´�VH�H�Vy�VH�REHGHFHU�jV�(VSHFLILFDo}HV�
�

{ x ± ¸ ¼ erro ± ¸+ }

n:= 0; termo:= 1; soma:= 1; 
 ZKLOH abs(termo) >= erro GR EHJLQ n:= n + 1; 
 termo:= termo ∗ x / n; 
 soma:=  soma + termo�HQG� 

{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! ¼ |termo| < erro } 
 

^̂ PPDDVV FFRRPPRR SSUURRYYDDUU"" `̀
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e FRQGLomR�QHFHVViULD SDUD�TXH�R�$OJRULWPR�HVWHMD�³FHUWR´�TXH��
{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } 

��3URSRVLomR�/yJLFD�HQYROYHQGR�DV�9DULiYHLV�/LYUHV�Q� WHUPR H VRPD�SHUPDQHoD�9HUGDGHLUD�DQWHV� GXUDQWH�H�GHSRLV�GR�&LFOR��

{ x ± ¸ ¼ erro ± ¸+ }

n:= 0; termo:= 1; soma:= 1; 
 

{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } 

ZKLOH abs(termo) >= erro GR EHJLQ { soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } 
n:= n + 1; 

 termo:= termo ∗ x / n; 
 soma:=  soma + termo 
 { soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! }�

HQG� 
{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } 

�

$ 3URSRVLomR�/yJLFD��$WULEXWR��$VVHUomR��3UHGLFDGR���������
{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! }�

FKDPD�VH�,,QQYYDDUULLDDQQWWHH GGRR &&LLFFOORR�
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�
• 8WLOL]DomR�GD�QRomR�GH�,QYDULDQWH�QD�YHULILFDomR�GD�&RUUHFomR�GH�XP�&LFOR��
�

���5HJUD�� 2�,QYDULDQWH�GHYH�VHU�9HUGDGHLUR�j�HQWUDGD�GR�&LFOR������5HJUD�� $�H[HFXomR�GR�&LFOR�GHYH�FRQVHUYDU�R�,QYDULDQWH������5HJUD�� 2�,QYDULDQWH�GHYH�VHU�GHILQLGR�GH�IRUPD�D�JDUDQWLU�D�&RUUHFomR�GR�$OJRULWPR������5HJUD�� 2�&LFOR�GHYH�WHUPLQDU�DSyV�XP�Q~PHUR�)LQLWR�GH�LWHUDo}HV��
 

^̂ SSDDUUDD RR HH[[HHPPSSOORR DDQQWWHHUULLRRUU `̀

���5HJUD�� ,QYDULDQWH�9HUGDGHLUR�j�HQWUDGD��DQWHV��GR�&LFOR���
n:= 0; termo:= 1; soma:= 1; 

 
{ n = 0  ¼ termo = 1  ¼ soma = 1 } 

{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! }  
 ZKLOH abs(termo) >= erro GR�� « 

9
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����5HJUD�� 2�&LFOR�SUHVHUYD�R�,QYDULDQWH��� �9HUGDGHLUR�QR�,QtFLR�Á 9HUGDGHLUR�QR�)LP���
EHJLQ { soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } 

 
n:= n + 1; 

 
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = x(n-1)/(n-1)! } 

termo:= termo ∗ x / n; 
 

{ termo = x(n-1)/(n-1)! 
 x / n = xn/n!  }  

soma:=  soma + termo 
 

{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! + xn/n!  } 

{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! }�
HQG� 

���5HJUD�� ,QYDULDQWH�JDUDQWH�D�&RUUHFomR�GR�$OJRULWPR��� �9HUGDGHLUR�j�6DtGD�GR�&LFOR�Á $OJRULWPR�&RUUHFWR���
«ZKLOH abs(termo) >= erro GR EHJLQ …HQG� 
{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } ¼ { |termo| < erro } 

{ soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n!  ¼ |termo| < erro } 

9

9
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����5HJUD�� 2�&LFOR�SiUD�DSyV�XP�Q~PHUR�ILQLWR GH�LWHUDo}HV��� �$�&RQGLomR�GR�&LFOR�GHYHUi�DWLQJLU�R�YDORU�)DOVR�

ZKLOH abs(termo) >= erro GR��
4XH�JDUDQWLD�WHPRV�GH�TXH��HP�WHPSR�ILQLWR���VHUi�DWLQJLGR�XP�WHUPR� WDO�TXH�_WHUPR_���HUUR�"

• 2V�TXDWUR�SRVLFLRQDPHQWRV�GR�,QYDULDQWH�SDUD�D�YHULILFDomR�GDV�TXDWUR�5HJUDV��
�

[inicializações] 

^ ,QYDULDQWH�` 
ZKLOH [condição]  GR� 

EHJLQ ^ ,QYDULDQWH�` ¼ { condição } 

[instruções] �
^ ,QYDULDQWH�` 

HQG� 
^ ,QYDULDQWH�` ¼ { » condição } 

9
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�
• $ 9HULILFDomR�GDV���5HJUDV�SHUPLWH��GH�PRGR�VHPL�IRUPDO��JDUDQWLU�D�&RUUHFomR�GR�&LFOR�

• $ QRomR�GH�,QYDULDQWH�SHUPLWH�WDPEpP�D�&RQVWUXomR�GR�&LFOR�

33UURREEOOHHPPDD�� &DOFXODU�R�YDORU�GH�XPD�6RPD�3DUFLDO�GR��
� GHVHQYROYLPHQWR�HP�6pULH�GH�7D\ORU�GD�)XQomR��
� ([SRQHQFLDO�SDUD�XP�GDGR�[ ± ¸� GH�PRGR�D�TXH��
� R�YDORU�DEVROXWR�GR�SULPHLUR�WHUPR�GHVSUH]DGR�

VHMD�LQIHULRU�D�XP�GDGR�ε ± ¸��

((VVSSHHFFLLIILLFFDDoommRR��

((QQWWUUDDGGDD��

66DDttGGDD��
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&&RRQQVVWWUUXXoommRR GGRR $$OOJJRRUULLWWPPRR��
• $QDOLVDU�DV�(VSHFLILFDo}HV��
�

{ x ± ¸ ¼ erro ± ¸+ }

[inicializações] 

 { Invariante } 

ZKLOH [condição]  GR 

EHJLQ { Invariante } ¼ { condição } 

[instruções] �
{ Invariante }�

HQG��
 { Invariante } ¼ { » condição } 

{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ | x(n-1)/(n-1)! | � erro  

¼ termo = xn/n! ¼ |termo| < erro } 

�

• 4XDO�p�R�,QYDULDQWH"�4XDO�p�D�&RQGLomR�GR�&LFOR"�
�

,QYDULDQWH�� { soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }�

&RQGLomR�GR�&LFOR����{ |termo| � erro } 

�
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• 3RVLFLRQDU�R�,QYDULDQWH�H�D�&RQGLomR�GR�&LFOR��
�
{ x ± ¸ ¼ erro ± ¸+ }

[inicializações] 

{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! } 

ZKLOH abs(termo) >= erro  GR 

EHJLQ { soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }   

¼ { |termo| � erro } 

 [instruções] �
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }�

HQG��
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }  

¼ { |termo| < erro } 

{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ | x(n-1)/(n-1)! | � erro  

¼ termo = xn/n! ¼ |termo| < erro } 

�

• &RQVWUXLU�R�&LFOR��
�

EHJLQ { soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }   

¼ { |termo| � erro } 

 [instruções] �
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }�

HQG��
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�
^ 7HPRV�XPD�VRPD�SDUFLDO��FRUUHFWD��H�XP�QRYR�WHUPR���TXH�DLQGD�SRGH�VHU��FRUUHFWDPHQWH��VRPDGR��`��

EHJLQ { soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! } ¼ { |termo| � erro } 

 soma:= soma + termo; 

 { soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } ¼ { |termo| � erro } 

 [instruções] �
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }�

HQG��
�

^ 3UHFLVDPRV�GH�XP�QRYR�WHUPR��`��
EHJLQ { soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! } ¼ { |termo| � erro } 

 soma:= soma + termo; 

 { soma = 1 + x + x2/2! +�+ xn/n! ¼ termo = xn/n! } ¼ { |termo| � erro } 

 n:= n + 1; 

 { soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! } ¼ { termo = x(n-1)/(n-1)! }  

¼ { |termo| � erro } 

 { |x(n-1)/(n-1)!| � erro } 

 termo:= termo ∗ x / n; 

� { termo = x(n-1)/(n-1)! 
 x / n = xn/n!  } �
{ termo = xn/n!  } ¼ { |x(n-1)/(n-1)!| � erro }�
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }  

¼ { |x(n-1)/(n-1)!| � erro }�
HQG��

^ 2�&LFOR�HVWi�FRPSOHWR�H�FRUUHFWR« `�
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^ «�H�j�6DtGD�GR�&LFOR�����`��
ZKLOH abs(termo) >= erro  GR 

EHJLQ soma:= soma + termo; 

 n:= n + 1; 

 termo:= termo ∗ x / n; �
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! }  

¼ { |x(n-1)/(n-1)!| � erro } 

HQG��
{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! } ¼ { |x(n-1)/(n-1)!| � erro } 

¼ { |termo| < erro } 

^ «�WHPRV�D�(VSHFLILFDomR�GH�6DtGD� `�
 

• (VWDEHOHFHU�DV�,QLFLDOL]Do}HV��
�
{ x ± ¸ ¼ erro ± ¸+ }

[inicializações] 

{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ termo = xn/n! } 
�

^ %DVWD�HVFROKHU�YDORUHV�SDUD�DV���9DULiYHLV�/LYUHV���TXH�REHGHoDP�DR�,QYDULDQWH��`��
n:= 0; soma:= 0; termo:= 1; 
 

^ RX��`�
n:= 1; soma:= 1; termo:= x; 

^ RX�����`�
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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• &RPR�WHPRV�D�JDUDQWLD�GH�TXH�HVWH�FLFOR�SiUD��R�$OJRULWPR�HVWi�FRPSOHWR�H�&RUUHFWR�

{ x ± ¸ ¼ erro ± ¸+ }
n:= 0; soma:= 0; termo:= 1; 

 ZKLOH abs(termo) >= erro GR EHJLQ soma:=  soma + termo;  
 n:=  n + 1; 
 termo:= termo ∗ x / n 
 HQG;

{ soma = 1 + x + x2/2! +�+ x(n-1)/(n-1)! ¼ | x(n-1)/(n-1)! | � erro  
¼ termo = xn/n! ¼ |termo| < erro } 

�

>> 88PPDD TTXXHHVVWWmmRR GGHH $$QQiiOOLLVVHH 11XXPPppUULLFFDD��

33UURREEOOHHPPDD�� &iOFXOR�GH�5Dt]HV�GH�(TXDo}HV��� SHOR�0pWRGR�GDV�%LVVHFo}HV�6XFHVVLYDV�

((VVSSHHFFLLIILLFFDDoommRR��
((QQWWUUDDGGDD�� ^ 8PD�(TXDomR�QD�IRUPD�I�[�� ���

� H�XP�LQWHUYDOR�>D��E@����� UDL]�± >D��E@�
� H�XP�HUUR�± ¸� `

66DDttGGDD�� ^ 8P�LQWHUYDOR�>D��E@���UDL]�± >D��E@�¼ _D���E_���HUUR�`���
^ 4XDO�p�R�,QYDULDQWH"��4XDO�p�D�&RQGLomR�GR�&LFOR"�`�
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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,QYDULDQWH�� { raiz ± [a, b] }�
&RQGLomR�GR�&LFOR����{ |a - b| � erro } 

 

• &RQVWUXomR�GR�$OJRULWPR��
�

{ f(x) = 0 ¼ raiz ± [a ,b] ¼ erro ± ¸+ }

[inicializações] 
 { raiz ± [a, b] } ZKLOH abs( a – b ) >= erro  GR EHJLQ { raiz ± [a ,b] ¼ |a - b| � erro } 

[instruções] �
{ raiz ± [a,b] }�HQG���

{ raiz ± [a, b] ¼ |a-b| < erro } 
 

^ $TXL�FRQYpP�UHFRUGDU�R��0pWRGR�GDV�%LVVHFo}HV�6XFHVVLYDV�«�`�
 

meio � ponto médio de [a, b]; 

calcular f(meio); 

VH raiz ± [meio, b] 

HQWmR { [a,b] � [meio, b] } 

a � meio 

VHQmR { [a,b] � [a, meio] } 

b � meio;
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

 

• $OJRULWPR�H�3URYD��
�

{ f(x) = 0 ¼ raiz ± [a, b] ¼ erro ± ¸+ }

fa:= f(a); 

 { raiz ± [a, b] } 

ZKLOH abs( a – b ) >= erro  GR 

EHJLQ { raiz ± [a, b] ¼ |a - b| � erro } 

meio:= (a + b) / 2;  

 fm:= f(meio); 

 LI (fa > 0) = (fm > 0)  

� WKHQ { raiz ² [a, meio] } Á { raiz ± [meio, b] } 

a := meio 

 { raiz ± [a, b] } 

� HOVH { raiz ± [a, meio] } 

b := meio 

 { raiz ± [a, b] } �
{ raiz ± [a, b] }�

HQG��
 

{ raiz ± [a, b] ¼ |a - b| < erro } 
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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�
• 2EVHUYDomR��
�

LI (fa > 0) = (fm > 0)  

� WKHQ { raiz ² [a, meio] }  

HOVH { raiz ± [a, meio] } 

f(a) f(meio) raiz ² [a,meio] fa > 0 fm > 0 (fa > 0) = (fm > 0)
+ + V V V V 
+ - F V F F 
- + F F V F 
- - V F F V �

• 3DUDJHP�GR�&LFOR��
�

ZKLOH abs( a – b ) >= erro  GR��
4XH�JDUDQWLD�WHPRV�GH�TXH��HP�WHPSR�ILQLWR���VHUi�DWLQJLGR�XP�LQWHUYDOR�>D��E@� WDO�TXH�_D���E_���HUUR�"

2 $OJRULWPR�JHUD�XPD�VXFHVVmR�GH�LQWHUYDORV��REWLGRV�SRU�%LVVHFo}HV�6XFHVVLYDV�GR�LQWHUYDOR�>D��E@�LQLFLDO��SRUWDQWR��
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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�>> 88PPDD TTXXHHVVWWmmRR GGHH 77HHRRUULLDD GGRRVV 11~~PPHHUURRVV��

33UURREEOOHHPPDD�� &iOFXOR�GR�0i[LPR�'LYLVRU�&RPXP�� SHOR�$OJRULWPR�GH�(XFOLGHV�
((VVSSHHFFLLIILLFFDDoommRR��

((QQWWUUDDGGDD�� ^ D��E����D��E�± ´�� » �D� ���¼ E  ����` 

66DDttGGDD�� ^ [���[� �PGF�D��E��`��

mdc(380, 55) = ? mdc(55, 380) = ? 

D E UHVWR D E UHVWR
��� �� 50 �� ��� 55
55 50 5 380 55 50
50 5 0 55 50 5
� � 50 5 0

� �
mdc(380, 55) = 5 mdc(55, 380) = 5

• 2 $OJRULWPR�UHVXOWD�GD�DSOLFDomR�GLUHFWD�GDV���3URSULHGDGHV��
 

mdc(a, 0) = a 

 mdc(a, b) = mdc(a mod b, b) 

 mdc(a, b) = mdc(b, a) 
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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• $OJRULWPR�GH�(XFOLGHV��
 

x:= a; y:= b; 
 ZKLOH y <> 0  GR�� EHJLQ resto:= x PRG y; 
 x:= y; 
 y:= resto 
 HQG;

• $OJRULWPR�GH�(XFOLGHV�H�VXD�'HPRQVWUDomR��
 

{ a, b : a, b ± ´0, (a � 0 ½ b � 0) } 

 x:= a; y:= b; 

 { mdc(a, b) = mdc(x, y) }  

 ZKLOH y <> 0  GR�
� EHJLQ { mdc(a, b) = mdc(x, y) } ¼ { y � 0 } 

{ mdc(x, y) = mdc( x mod y, y) = mdc(y, x mod y) }  

 resto:= x PRG y; 

 { mdc(a, b) = mdc(y, resto) }  

 x:= y; 

 { mdc(a, b) = mdc(x, resto) }  

 y:= resto 

 { mdc(a, b) = mdc(x, y) }  

 HQG;

{ mdc(a, b) = mdc(x, y) } ¼ { y = 0 } 

 { x = mdc(a, b) }  

 

^ 9HULILTXH�RV�FDVRV�HP�TXH�a RX b VmR�QXORV��`�
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�
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•• $$ QQRRoommRR GGHH ,,QQYYDDUULLDDQQWWHH SSHHUUPPLLWWHH DDLLQQGGDD DD FFRRQQVVWWUUXXoommRR GGHH$$OOJJRRUULLWWPPRRVV ,,WWHHUUDDWWLLYYRRVV GGHHVVWWLLQQDDGGRRVV DD ''HHPPRRQQVVWWUUDDUU 77HHRRUUHHPPDDVV��

33UURREEOOHHPPDD�� 6RPDU�RV�Q SULPHLURV�Q~PHURV�QDWXUDLV��
� GHPRQVWUDQGR�WDPEpP�TXH��� � ����������� � Q� �Q��Q��������
�((VVSSHHFFLLIILLFFDDoommRR��

((QQWWUUDDGGDD�� ^ Q���Q�± ´ `
66DDttGGDD�� ^ VRPD���� VRPD� �������������� � Q�

� ¼ VRPD� �Q��Q��������`�
�

• &RQVWUXomR�GR�$OJRULWPR��$ &RQGLomR�GH�3DUDJHP�GR�&LFOR���
{ n ± ´ }

k:= 1; 
 { k = 1 } ZKLOH k < n GR EHJLQ { k < n } � { k+1 < n+1 } 

k:= k+1; 
 { k < n+1 } ������

{ k < n+1 }�HQG��
{ k � n ¼ k < n+1 } Á ^ N� �Q�`� 
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
• &RQVWUXomR�GR�$OJRULWPR��2�6RPDWyULR���

{ n ± ´ }
k:= 1; soma:= 1; 

 { k = 1 } ¼ { soma = 1 + 2 + … + k } ZKLOH k < n GR EHJLQ { soma = 1 + 2 + … + k } ¼ { k < n } 
k:= k+1; 

 { soma = 1 + 2 + … + (k-1) } ¼ { k < n+1 } 
soma:= soma + k�^ VRPD� ���������«����N������N�` ¼ { k < n+1 }�HQG� 

{ soma = 1 + 2 + … + k } ¼ { k < n+1 } ¼ { k � n } 
 { soma = 1 + 2 + … + n } 
 

• 2 $OJRULWPR�H�D�'HPRQVWUDomR�SUHWHQGLGD��
�
{ n ± ´ }
k:= 1; soma:= 1; 
{ k = 1 } ¼ { soma = 1 + 2 + … + k } ¼¼ {{ ssoommaa == kk ((kk++11)) // 22 }}

ZKLOH k < n GR EHJLQ { soma = 1 + 2 + … + k } ¼ {k < n} ¼¼ {{ ssoommaa == kk ((kk++11)) // 22 }}
k:= k+1; 

 { soma = 1 + 2 + … + (k-1) } ¼ { k < n+1 } 
¼¼ {{ ssoommaa == ((kk--11)) kk // 22 }}

soma:= soma + k�
{ soma = 1 + 2 + … + k } ¼ { k < n+1 } 

¼¼ {{ ssoommaa == ((kk--11)) kk // 22 ++ kk == kk ((kk++11)) // 22 }}HQG��
 
{ soma = 1 + 2 + … + k } ¼ { k < n+1 } ¼ { k � n } 

¼¼ {{ ssoommaa == kk ((kk++11)) // 22 }}

{ soma = 1 + 2 + … + n } ¼¼ {{ ssoommaa == nn ((nn++11)) // 22 }}
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
•• $$FFDDEEiiPPRRVV GGHH ''HHPPRRQQVVWWUUDDUU�� SSHHOORR 33UULLQQFFttSSLLRR GGDD ,,QQGGXXoommRR TTXXHH��

$$ QQRRoommRR GGHH ,,QQYYDDUULLDDQQWWHH UUHHSSUUHHVVHHQQWWDD RR
33UULLQQFFttSSLLRR GGDD ,,QQGGXXoommRR 00DDWWHHPPiiWWLLFFDD��

•• &&RRPP DD QQRRoommRR GGHH ,,QQYYDDUULLDDQQWWHH SSRRGGHHPPRRVV DDLLQQGGDD ''HHGGXX]]LLUU $$OOJJRRUULLWWPPRRVV��

33UURREEOOHHPPDD�� &DOFXODU�RV�Q SULPHLURV�TXDGUDGRV�SHUIHLWRV�
XWLOL]DQGR�DSHQDV�VRPDV���

((VVSSHHFFLLIILLFFDDoommRR��
((QQWWUUDDGGDD�� ^ Q���Q�± ´ `
66DDttGGDD�� ^ VRPD����VRPD� �������������������«��Q� `
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
• 'HGXomR�GR�$OJRULWPR��2�&LFOR���

{ n ± ´ }
k:= 1; 

 { k ± ´ }ZKLOH k < n GR EHJLQ { k ± ´ } ¼ { k < n } 
k:= k+1; 

 { k ± ´ } ¼ { k < n+1 } ������
{ k ± ´ } ¼ { k < n+1 }�HQG� 

{ k ± ´ } ¼ { k � n ¼ k < n+1 } 
 { k = n }  
�
• 'HGXomR�GR�$OJRULWPR��2�6RPDWyULR���

{ n ± ´ }
k:= 1; soma:= 1; 

 { k ± ´ } ¼ { soma = k2 }ZKLOH k < n GR EHJLQ { k ± ´ } ¼ { soma = k2 } ¼ { k < n } 
k:= k+1; 

 { k ± ´ } ¼ { soma = (k-1)2 } ¼ { k < n+1 } 
 { soma = k2 – 2k + 1 } ������

soma:= soma + termo 
 { soma = k2 }

{ k ± ´ } ¼ { soma = k2 } ¼ { k < n+1 }�HQG� 
{ k ± ´ } ¼ { soma = k2 } ¼ { k � n ¼ k < n+1 } 

 { k = n }  
 { soma = n2 }
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�
• 'HGXomR�GR�$OJRULWPR��2�7HUPR�GR�6RPDWyULR���

^ 4XDO�R�YDORU�GR�WHUPR"�`�
 

{ soma = k2 – 2k + 1 } ������
soma:= soma + termo 

 { soma = k2 } ^ WHUPR� ��N�����`��
{ n ± ´ }
k:= 1; termo:= 1; soma:= 1; 
{ k ± ´ } ¼ { termo = 2k – 1 } ¼ { soma = k2 }

ZKLOH k < n GR EHJLQ { k ± ´ } ¼ { termo = 2k – 1 } ¼ { soma = k2 } ¼ { k < n } 
k:= k+1; 

 { k ± ´ } ¼ { termo = 2 (k-1) – 1 } ¼ { soma = (k-1)2 }
¼ { k < n+1 } 

 { termo = 2k – 3 } ¼ { soma = k2 – 2k + 1 } ������
{ termo = 2k – 1 }�
soma:= soma + termo 

 ^ VRPD� �N� ± �N��������N�±��� �N� `
{ soma = k2 }
{ k ± ´ } ¼ { soma = k2 } ¼ { k < n+1 }�HQG��

 
{ k ± ´ } ¼ { soma = k2 } ¼ { k � n ¼ k < n+1 } 
{ k = n }  
{ soma = n2 }

^ 4XDO�R�LQFUHPHQWR�GR�WHUPR"�`�
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�
• 2 $OJRULWPR�H�VXD�'HPRQVWUDomR���
{ n ± ´ }
k:= 1; termo:= 1; soma:= 1; 
{ k ± ´ } ¼ { termo = 2k – 1 } ¼ { soma = k2 }

ZKLOH k < n GR EHJLQ { k ± ´ } ¼ { termo = 2k – 1 } ¼ { soma = k2 } ¼ { k < n } 
k:= k+1; 

 { k ± ´ } ¼ { termo = 2 (k-1) – 1 } ¼ { soma = (k-1)2 }
¼ { k < n+1 } 

 { termo = 2k – 3 } ¼ { soma = k2 – 2k + 1 } 
termo:= termo + 2;�^ WHUPR� ��N�±������� ��N�±���`�
soma:= soma + termo 

 { soma = k2 – 2k + 1 + 2k – 1 = k2 }
{ soma = k2 }
{ k ± ´ } ¼ { soma = k2 } ¼ { k < n+1 }�HQG��

 
{ k ± ´ } ¼ { soma = k2 } ¼ { k � n ¼ k < n+1 } 
{ soma = n2 }

• 6y�R�$OJRULWPR��
 

k:= 1; termo:= 1; soma:= 1; 
 ZKLOH k < n GR EHJLQ k:= k+1; 
 termo:= termo + 2;�

soma:= soma + termo�HQG��
 ^ *HUD�TXDGUDGRV�SHUIHLWRV�«��`�



&DS������9HULILFDomR�)RUPDO���������������������������������������������������������������������������������������������������������������������������������������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
k termo soma 
1 1 1
2 3 1 + 3 =   4
3 5 1 + 3 + 5 =   9
4 7 1 + 3 + 5 + 7 = 16
5 9 1 + 3 + 5 + 7 + 9 = 25
…
n 2n – 1 n2

• $ GHGXomR�GR�$OJRULWPR�JHURX��SRU�,QGXomR� D�SURSULHGDGH��
�

• 'H�IRUPD��DLQGD��PDLV�VLPSOHV��SRGHPRV�HVFUHYHU��
�

k:= 1; termo:= 1; soma:= 1; 
 IRU k:= 2 WR n GR EHJLQ termo:= termo + 2; � soma:= soma + termo�HQG��
�

• (([[HHUUFFttFFLLRR�� &DOFXODU�RV�Q SULPHLURV�FXERV�SHUIHLWRV�
XWLOL]DQGR�DSHQDV�VRPDV���

• (([[HHUUFFttFFLLRR�� &RQVWUXD�XP�$OJRULWPR�SDUD�'HPRQVWUDU�TXH��
13 + 23 + 33 + � + n3 = n2 (n+1)2 / 4 = (1 + 2 + 3 + � + n)2
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

 
•• 33RRGGHHPPRRVV DDLLQQGGDD 55HHXXWWLLOOLL]]DDUU $$OOJJRRUULLWWPPRRVV��

33UURREEOOHHPPDD�� Se temos um Algoritmo para calcular n2, poderemos  
 DOWHUi�OR de forma a calcular ¹n?

Claro que, estando em Aritmética de Inteiros, só  
 poderemos calcular uma DSUR[LPDomR�LQWHLUD de ¹n.

((VVSSHHFFLLIILLFFDDoommRR�� ((QQWWUUDDGGDD�� ^ Q���Q�± ´ `
66DDttGGDD�� ^ N���N� �¹Q `

1RWD� k = x ¾ ( k-1 ) <  x  � k

k = x ¾ k � x < ( k+1 ) 
�

• 2 TXH�WHPRV�GR�$OJRULWPR�DQWHULRU���
{ n ± ´ }

k:= 1; termo:= 1; soma:= 1; 
 ZKLOH k < n GR EHJLQ k:= k+1; 
 termo:= termo + 2; 

soma:= soma + termo�HQG� 
{ k ± ´ } ¼ { soma = k2 } ¼ { k � n } ¼ { k < n+1 } 
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

{ k ± ´ } ¼ { soma = k2 } ¼ { k � n } ¼ { k < n+1 }�
• 2 TXH�SUHWHQGHPRV�GR�QRYR�$OJRULWPR���

( k = ¹Q ¾ ( k-1 ) < ¹Q � k )�

{ k ± ´ } ¼ { (k-1) < ¹n } ¼ { k � ¹n } �
^ N�± µ ` ¼ ^ �N���� � Q�`�¼ ^ N� � Q `�

�
• %DVWD�SRUWDQWR�DOWHUDU�D�&RQGLomR�GR�&LFOR���

{ n ± ´ }
k:= 1; termo:= 1; soma:= 1; 

 { k ± ´ } ¼ { soma = k2 }

ZKLOH� soma < n GR 

EHJLQ { k ± ´ } ¼ { soma = k2 } ¼ { soma < n } ^ N� � Q�` 
k:= k+1; 

 ^ �N���� � Q�` 
termo:= termo + 2; � soma:= soma + termo 

 { soma = k2 }
{ k ± ´ } ¼ { soma = k2 } ¼ { (k-1)2 < n }�HQG��

 
{ k ± ´ } ¼ { soma = k2 } ¼ { (k-1)2 < n } ¼ { soma � n }  

 
{ k ± ´ } ¼ { (k-1)2 < n } ¼ { k2 � n } 

 
{ k ± ´ : k = ¹n }
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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�
❒❒ $$ $$[[LLRRPPiiWWLLFFDD GGHH ++RRDDUUHH

^̂ 66LLVVWWHHPPDD ))RRUUPPDDOO SSDDUUDD DD 99HHUULLIILLFFDDoommRRGGDD &&RRUUUUHHFFoommRR 33DDUUFFLLDDOO GGHH $$OOJJRRUULLWWPPRRVV�� `̀

&�$�5��+RDUH: ³$Q�$[LRPDWLF�%DVLV�IRU�&RPSXWHU�3URJUDPPLQJ´,
Comm. ACM 12(10), pp. 576-583, 1969. 
 &��$��5��+RDUH�DQG�1��:LUWK: ³$Q�D[LRPDWLF�GHILQLWLRQ�RI�WKH�SURJUDPPLQJ�ODQJXDJH�3$6&$/´, $FWD�,QIRUPDWLFD, 2(4):335-355, 1973. 
 

•• 88PPDD //yyJJLLFFDD 33UUHHGGLLFFDDWWLLYYDD SSDDUUDD DD ((VVSSHHFFLLIILLFFDDoommRR HH 99HHUULLIILLFFDDoommRR GGHH33UURRJJUUDDPPDDVV ��$$OOJJRRUULLWWPPRRVV�� QQXXPPDD //LLQQJJXXDDJJHHPP ,,PPSSHHUUDDWWLLYYDD��
•• &&RRQQMMXXQQWWRR GGHH $$[[LLRRPPDDVV HH GGHH 55HHJJUUDDVV GGHH ,,QQIIHHUUrrQQFFLLDD��
•• ((VVSSHHFFLLIILLFFDDoommRR GGHH XXPP $$OOJJRRUULLWWPPRR��

Antecedente  Consequente 
 Pré – Condição  Pós – Condição 
 Condição de Entrada Condição de Saída 
 

^̂ 66HH ^̂ 33 `̀ IIRRUU YYHHUUGGDDGGHHLLUURR DDQQWWHHVV GGDD HH[[HHFFXXoommRR GGHH 66��HHQQWWmmRR ^̂ 44 `̀ pp YYHHUUGGDDGGHHLLUURR DDSSyyVV DD HH[[HHFFXXoommRR GGHH 66��`̀
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
•• 22 $$[[LLRRPPDD GGDD $$WWUULLEEXXLLoommRR��

^̂ 33DDUUDD TTXXHH ^̂33��[[��`̀ VVHHMMDD YYHHUULLIILLFFDDGGRR DDSSyyVV DD HH[[HHFFXXoommRR GGHH [[��  HH��pp VVXXIILLFFLLHHQQWWHH TTXXHH ^̂33��HH��`̀ VVHHMMDD YYHHUUGGDDGGHHLLUURR DDQQWWHHVV��`̀

Predicado obtido a partir de ^ 3�[��`,
substituindo todas as Ocorrências Livres de [ por H.

([����
 { soma = 1 + 2 + 3 + … + n } 

 ^ VRPD� �������������«�����Q ����±�����`�
 n:= n + 1; 

 { soma = 1 + 2 + 3 + … + (n – 1) }  

�

([����
{ soma = k2 – 2k + 1 } 

 { soma = k2 – ( �N�±�� )  }  

 ^ WHUPR� ��N�±���`�
� soma:= soma + termo 

 { soma = k2 }
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
•• $$VV 55HHJJUUDDVV GGHH ,,QQIIHHUUrrQQFFLLDD��

^̂ 66HH ^̂ 33 `̀ JJDDUUDDQQWWHH ^̂ 44 `̀�� DDSSyyVV DD HH[[HHFFXXoommRR GGHH 66��HHQQWWmmRR WWDDPPEEppPP JJDDUUDDQQWWHH WWRRGGRR RR 33UUHHGGLLFFDDGGRR LLPPSSOOLLFFDDGGRR SSRRUU ^̂ 44 `̀��`̀

([��� { x > 0 }�
x:= 2 
 x; 

 { x par }  
 ^ [�SDU�`�Á ^ [���tPSDU�`�
 { x+1 ímpar }�

^̂ 66HH ^̂ 44 `̀ IIRRUU DDQQWWHHFFHHGGHHQQWWHH SSDDUUDD 66 SSUURRGGXX]]LLUU ^̂ 55 `̀�� HHQQWWmmRRWWDDPPEEppPP pp DDQQWWHHFFHHGGHHQQWWHH WWRRGGRR RR 33UUHHGGLLFFDDGGRR TTXXHH LLPPSSOOLLTTXXHH ^̂ 44 `̀��`̀

([��� { x+1 ímpar } 
 ^ [���tPSDU�`�Á ^ [�SDU�` 

{ x par }�
r:= x PRG 2; 

 { r = 0 }  
�



&DS������9HULILFDomR�)RUPDO���������������������������������������������������������������������������������������������������������������������������������������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
•• $$ 55HHJJUUDD GGDD &&RRPPSSRRVVLLoommRR 66HHTTXXHHQQFFLLDDOO��

^̂ 66HH DD HH[[HHFFXXoommRR GGHH 66�� FFRRPP DDQQWWHHFFHHGGHHQQWWHH ^̂ 33 `̀ JJDDUUDDQQWWHH ^̂ 44 `̀��HH VVHH DD HH[[HHFFXXoommRR GGHH 66�� FFRRPP DDQQWWHHFFHHGGHHQQWWHH ^̂ 44 `̀ JJDDUUDDQQWWHH ^̂ 55 `̀��HHQQWWmmRR DD HH[[HHFFXXoommRR GGHH 66�� �� 66�� FFRRPP DDQQWWHHFFHHGGHHQQWWHH ^̂ 33 `̀ JJDDUUDDQQWWHH ^̂ 55 `̀��`̀

([��� { x = a ¼ y = b } 
 

aux:= x; 
 { aux = a ¼ x = a ¼ y = b } 
 x:= y; 
 { x = b ¼ aux = a ¼ y = b } 

y:= aux; 
 { y = aux ¼ x = b ¼ aux = a } 

{ x = b ¼ y = a } 
�

•• **HHQQHHUUDDOOLL]]DDoommRR��

^̂ ������ `̀
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
•• $$VV 55HHJJUUDDVV GGDD $$OOWWHHUUQQDDWWLLYYDD:

([��� { raiz ± [a, b] } � LI (fa > 0) = (fm > 0)  � WKHQ { raiz ² [a, meio] ¼ raiz ± [a, b] } Á { raiz ± [meio, b] } 
a := meio 

 { raiz ± [a, b] } � HOVH { raiz ± [a, meio] } 
b := meio � { raiz ± [a, b] } 

 
{ raiz ± [a, b] }�

([��� { x = x0 }

LI x < 0  � WKHQ { x = x0 ¼ x < 0 } 
x := - x 

 { x = - x0 ¼ x > 0 } 
 { x = | x0 | } 
 ^ [� �[� ¼ [ � � `�Á ^ [� �_�[� _ `�
 

{ x = | x0 | } 
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�55HHJJUUDDVV GGDD 55HHSSHHWWLLoommRR��
•• $$ 55HHJJUUDD GGRR &&LLFFOORR ZZKKLLOOHH:

^̂ 55HHOODDFFLLRRQQDDUU FFRRPP DDVV 44XXDDWWUURR 55HHJJUUDDVV DDQQWWHHUULLRRUUHHVVHH FFRRPP RR 33UULLQQFFttSSLLRR GGDD ,,QQGGXXoommRR�� `̀

{ I } ^̂ &&DDVVRR %%DDVVHH `̀ZKLOH B  GR� EHJLQ { I ¼ B } 
S ^̂ 33DDVVVVDDJJHHPP ,,QQGGXXWWLLYYDD `̀
{ I } HQG� 

{ I ¼ » B } 
 

33UURREEOOHHPPDD�� &DOFXODU�R�YDORU�Pi[LPR�GH�XP�FRQMXQWR�GH�LQWHLURV��
�

((VVSSHHFFLLIILLFFDDoommRR�� ((QQWWUUDDGGDD�� ^ [>���Q@�± ÀQ `
66DDttGGDD�� ^ PD[LPR� �PD[�^[>���Q@`�`�



&DS������9HULILFDomR�)RUPDO���������������������������������������������������������������������������������������������������������������������������������������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

))RRUUPPXXOODDoommRR�� ^ PD[LPR� �PD[�^[>���Q@`�`��
^ � PD[LPR�± [>���Q@���� N ± >���Q@�Á [>N@�� PD[LPR`���

((VVWWUUDDWWppJJLLDD�� &RQVHUYDU�,QYDULDQWH��{ maximo = max { x[1..k] } }�
1 2 … k n

$$OOJJRRUULLWWPPRR HH 33UURRYYDD��
{ x[1..n] ± Àn }

k:= 1; maximo:= x[1]; 
 { maximo = max {x[1..k]} }  
 ZKLOH k < n GR�� EHJLQ { maximo = max {x[1..k]} ¼ (k+1-1 < n) } 
 k := k + 1; 
 { maximo = max {x[1..k-1]} ¼ (k-1 < n) } LI�x[k] > maximo 
 WKHQ { maximo = max {x[1..k-1]} ¼ x[k] > maximo }  
 máximo:= x[k] 
 { maximo = max {x[1..k]}  } 
 { maximo = max {x[1..k-1]} ¼ x[k] � maximo } Á

{ maximo = max {x[1..k]} } 
 { maximo = max {x[1..k]} ¼ (k-1 < n) } HQG;

{ maximo = max {x[1..k]} ¼ (k-1 < n) ¼ (k � n) } 
{ maximo = max {x[1..n]} }  

 

(([[HHUUFFttFFLLRR�� &DOFXODU�R�tQGLFH�GR�YDORU�Pi[LPR���



&DS������9HULILFDomR�)RUPDO���������������������������������������������������������������������������������������������������������������������������������������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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�33UURREEOOHHPPDD�� 3HVTXLVD�6HTXHQFLDO�
((QQWWUUDDGGDD�� ^ [�± À � D>���Q@�± ÀQ `
66DDttGGDD�� ^ " [ ± D>���Q@�`�

�

))RRUUPPXXOODDoommRR�� ^ [�± D>���Q@�`�� ^ � N ± >���Q@���[� �D>N@�`�� ^ [�² D>���Q@�`�� ^ � N ± >���Q@�Á [ � D>N@�` 

^̂ 88PP &&LLFFOORR ������ `̀
((VVSSHHFFLLIILLFFDDoommRR��

((QQWWUUDDGGDD�� ^ [�± À � D>���Q@�± ÀQ `
66DDttGGDD�� ^ DFKRX�± ^ 9��)�`����

� DFKRX� ���� N ± >���Q@����[� �D>N@���`�
 

((VVWWUUDDWWppJJLLDD�� &RQVHUYDU�,QYDULDQWH����
{ x ² a[1..k-1] ¼ achou = ( x = a[k] ) }�

1 2 … k n

""
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�$$OOJJRRUULLWWPPRR HH 33UURRYYDD��
{ x ± À , a[1..n] ± Àn }

k:= 1;  
 achou:= x = a[1]; 
 { a[1..k-1] = © }

{ x ² a[1..k-1] ¼ achou = ( x = a[k] ) } 
 ZKLOH QRW achou DQG (k < n) GR�� EHJLQ { x ² a[1..k-1] ¼ achou = ( x = a[k] ) } ¼

{ » achou ¼ (k < n) } 
 { x ² a[1..k] ¼ (k < n) } 
 

k := k + 1; 
 { x ² a[1..k-1] ¼ (k-1 < n) } 
 

achou:= x = a[k] 

{ x ² a[1..k-1] ¼ achou = ( x = a[k] ) ¼ (k-1 < n) } 
 HQG;

{ x ² a[1..k-1] ¼ achou = ( x = a[k] ) ¼ (k-1 < n) } ¼ { achou ½ (k � n) } 
 

{ x ² a[1..k-1] ¼ achou = ( x = a[k] ) ¼ (k-1 < n) ¼ achou } ½
{ x ² a[1..k-1] ¼ achou = ( x = a[k] ) ¼ (k-1 < n) ¼ (k � n) } 

 
{ achou ¼ ( x = a[k] ) ¼ k ± [1..n] }  ½ { achou = ( x = a[n] )  } 

 
{ achou = ( � k ± [1..n]  : x = a[k] ) } 

 
{ achou =  x ± a[1..n]  } 

 
^̂ 66HH DDFFKKRRXX�� RR YYDDOORRUU GGHH NN jj VVDDttGGDD GGRR &&LLFFOORRpp RR GGDD SSUULLPPHHLLUUDD RRFFRRUUUUrrQQFFLLDD GGHH [[   DD>>NN@@�� `̀
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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11RRWWDD�� &RPR�� ^ » $ ½ % `�� ^ $�Á % `�
{ achou ½ (k � n) } � { » achou Á (k � n) } 

SRUWDQWR��QR�FDVR�GH�^ » DFKRX�` , WHPRV��
 

{ x ² a[1..k-1] ¼ ( x � a[k] ) ¼ (k-1 < n) ¼ (k � n) } 

 { x ² a[1..k-1] ¼( x � a[k] ) ¼ (k = n) } 

 { x ² a[1..n] }  

� $VVLP��FRPR�DOWHUQDWLYD�DRV�FiOFXORV�j�VDtGD�GR�&LFOR��
 

a)� ^�DFKRX�`�
� { achou = ( x = a[k] ) ¼ (k-1 < n) } 

� { ( x = a[k] ) ¼ k ± [1..n] }  �
b)� ^�» DFKRX�`�

 { x ² a[1..k-1] ¼( x � a[k] ) ¼ (k = n) } 

� { x ² a[1..n] } 

�
11RRWWDD�� &RPR�DOWHUQDWLYD�SDUD�DV�LQLFLDOL]Do}HV���

k:= 0;  
 achou:= false;   

^̂ 77HHVVWWHH GGHH LLJJXXDDOOGGDDGGHH HHQQWWUUHH XXPP99DDOORRUU ''HHIILLQQLLGGRR HH XXPP 99DDOORRUU ,,QQGGHHIILLQQLLGGRR�� `̀
{ a[1..k-1] = © } ¼ { ( x = a[k] ) = false } 

 
{ x ² a[1..k-1] ¼ achou = ( x = a[k] ) } 
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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�
33UURREEOOHHPPDD�� ,QFOXVmR�GH�&RQMXQWRV�

((QQWWUUDDGGDD�� ^ D>���P@�± ÀP� E>���Q@�± ÀQ `
66DDttGGDD�� ^ " D>���P@�° E>���Q@�`�

�
))RRUUPPXXOODDoommRR��
^D>���P@�° E>���Q@`�� ^ � L ± >���P@��� M ± >���Q@���D>L@� �E>M@�`�
 

^̂ ''RRLLVV &&LLFFOORRVV ������ `̀
((VVSSHHFFLLIILLFFDDoommRR��
((QQWWUUDDGGDD�� ^ D>���P@�± ÀP� E>���Q@�± ÀQ `
66DDttGGDD�� ^ FRQWLGR�± ^ 9��)�`����
� FRQWLGR� ���� L ± >���P@��� M ± >���Q@���D>L@� �E>M@���`�
�
22EEVVHHUUYYDDoommRR�� -i�WHPRV�XP�PyGXOR�SDUD�D�3HVTXLVD���

{ Pesquisar a[i] em b[1..n] } 
 

j:= 0;  
 achou:= false; 
 ZKLOH QRW achou DQG (j < n) GR�� EHJLQ j := j + 1; 
 achou:= a[i] = b[j] HQG;

{ achou =  a[i] ± b[1..n]  } 
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�
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((VVWWUUDDWWppJJLLDD�� &RQVHUYDU�,QYDULDQWH����
{ a[1..i-1] ° b[1..n] ¼ contido = ( a[i] ± b[1..n] ) }�

$$OOJJRRUULLWWPPRR��
i:= 0; contido:= true; 

 { © ° b[1..n] } 

ZKLOH contido DQG (i < m) GR EHJLQ { a[1..i-1] ° b[1..n] } ¼ { a[i] ± b[1..n]  } 
 { a[1..i] ° b[1..n] } } 
 i := i + 1; 
 { a[1..i-1] ° b[1..n] } 
 

{ Pesquisar a[i] em b[1..n] } 
 j:= 0;  achou:= false; 
 ZKLOH QRW achou DQG (j < n) GR�� EHJLQ j := j + 1; 
 achou:= a[i] = b[j] HQG;

{ achou =  a[i] ± b[1..n]  } 
 

contido:= achou � HQG;

{ contido = ( a[1..m] ° b[1..n] ) } 
 

^̂ 66HH »» FFRRQQWWLLGGRR�� RR YYDDOORRUU GGHH LL jj VVDDttGGDD GGRR &&LLFFOORRpp RR GGDD SSUULLPPHHLLUUDD RRFFRRUUUUrrQQFFLLDD GGHH DD>>LL@@ ²² EE>>������QQ@@�� `̀

1 2 … i m

D ""
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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$$OOJJRRUULLWWPPRR HH 33UURRYYDD��

i:= 0; 
contido:= true; 
{ a[1..i-1] = © } ¼ { © ° b[1..n] } 
 
{ a[1..i-1] ° b[1..n] ¼ contido = ( a[i] ± b[1..n] ) } 

ZKLOH contido DQG (i < m) GR EHJLQ { a[1..i-1] ° b[1..n] ¼ contido = ( a[i] ± b[1..n] ) } ¼
{ contido ¼ ( i < m) } 

 { a[1..i] ° b[1..n] } ¼ ( i < m) } 
 i := i + 1; 
 { a[1..i-1] ° b[1..n] ¼ ( i-1 < m) } 
 

{ Pesquisar a[i] em b[1..n] } 
 j:= 0;  
 achou:= false; 
 ZKLOH QRW achou DQG (j < n) GR�� EHJLQ j := j + 1; 
 achou:= a[i] = b[j] HQG;

{ achou =  a[i] ± b[1..n]  } 
 

contido:= achou 
 

{ a[1..i-1] ° b[1..n] ¼ contido = ( a[i] ± b[1..n] ) ¼ ( i-1 < m) } � HQG;

{ a[1..i-1] ° b[1..n] ¼ contido = ( a[i] ± b[1..n] ) ¼ ( i-1 < m) } ¼
{ » contido ½ (i � m) } 
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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{ a[1..i-1] ° b[1..n] ¼ contido = ( a[i] ± b[1..n] ) ¼ ( i-1 < m) } ¼

{ » contido ½ (i � m) } 
 

a)� ^�FRQWLGR�`�
 {{ »» ccoonnttiiddoo ½½ ((ii �� mm)) }} �� {{ ccoonnttiiddoo ÁÁ ((ii �� mm)) }}

{ a[1..i-1] ° b[1..n] ¼ a[i] ± b[1..n]  ¼ ( i-1 < m) ¼ ( i � m) }�
{ a[1..i-1] ° b[1..n] ¼ a[i] ± b[1..n]  ¼ ( i = m) }�
{ a[1..m-1] ° b[1..n] ¼ a[m] ± b[1..n] }  

 {{ �� ii ±± [[11....mm]],, �� jj ±± [[11....nn]] :: aa[[ii]] == bb[[jj]] }}

^ D>���P@�° E>���Q@�`�
�

b)� ^�» FRQWLGR�`�
 

{ a[1..i-1] ° b[1..n] ¼ contido = ( a[i] ± b[1..n] ) ¼ ( i-1 < m) } 

 { a[1..i-1] ° b[1..n] ¼a[i] ² b[1..n] ¼ ( i-1 < m) } 

 {{ �� ii ±± [[11....mm]] :: aa[[ii]] ²² bb[[11....nn]] }}

^̂ «« HH FFRRQQKKHHFFHHPPRRVV HHVVVVHH LL�� `̀

^ D>���P@�p E>���Q@�`�
 

^ FRQWLGR� ���D>���P@�° E>���Q@���`�
�
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�33UURREEOOHHPPDD�� 3HVTXLVD�%LQiULD�QXP�YHFWRU�RUGHQDGR��
� ((QQWWUUDDGGDD�� ^ [�± À � D>���Q@�± ÀQ �

� L��M�± >���Q@���L���M��Á D>L@�� D>M@�`�66DDttGGDD�� ^ " [ ± D>���Q@�`�
�
((VVSSHHFFLLIILLFFDDoommRR��

((QQWWUUDDGGDD�� ^ [�± À � D>���Q@�± ÀQ �
� L��M�± >���Q@���L���M��Á D>L@�� D>M@�`�

66DDttGGDD�� ^ DFKRX�± ^ 9��)�`����� DFKRX� ���� N ± >���Q@����[� �D>N@���`�
 

((VVWWUUDDWWppJJLLDD�� 3DUWLo}HV�%LQiULDV�«��

&&RRQQGGLLoommRR GGRR &&LLFFOORR�� QRW achou DQG (esq <= dir)�
,,QQYYDDUULLDDQQWWHH�� ""
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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�$$OOJJRRUULLWWPPRR��

esq:= 1; dir:= n; 
 achou:= false; 
 ZKLOH QRW achou DQG (esq <= dir) GR�� EHJLQ meio:= (esq+dir) GLY 2; 
 LI x = a[meio] 
 WKHQ achou:= true 
 HOVH�� LI x < a[meio] � WKHQ dir:= meio-1 
 HOVH esq:= meio+1 
 HQG;

{ achou = x ± a[1..n] }�

,,QQYYDDUULLDDQQWWHH ������ YYHHUUVVmmRR����
{ x ² a[1..esq-1] ¼ x ² a[dir+1..n] ¼ achou = ( x = a[meio] ) } 
� ^̂ ))DD]]HHUU ������ `̀

,,QQYYDDUULLDDQQWWHH ������ YYHHUUVVmmRR����
{ ( x ± a[1..n] Á x ± a[esq..dir] ) ¼ achou = ( x = a[meio] ) } 

�� �� «� � � � � HVT� � � PHLR� � � GLU� � «� Q�

""
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�$$OOJJRRUULLWWPPRR HH 33UURRYYDD��
esq:= 1; dir:= n; achou:= false; 

 
{ ( x ± a[1..n] Á x ± a[esq..dir] ) ¼ achou = ( x = a[meio] ) } ¼

{ esq, dir ± [1..n] } ZKLOH QRW achou DQG (esq <= dir) GR�� EHJLQ { ( x ± a[1..n] Á x ± a[esq..dir] ) ¼
achou = ( x = a[meio] ) } ¼ { esq, dir ± [1..n] } ¼
{ » achou ¼ (esq � dir) } 

 { x � a[meio] } 
meio:= (esq+dir) GLY 2; 

 { meio ± [esq..dir] ° [1..n] } 
 LI x = a[meio] 
 WKHQ { x = a[meio] } 

achou:= true 
 { ( x = a[meio] ) ¼ achou ¼ meio ± [1..n]  } 
 HOVH�� { x � a[meio] ¼ » achou }�LI x < a[meio] � WKHQ { x ² a[meio..n] } {{ oorrddeennaaddoo …… }}

{ ( x ± a[1..n] Á x ± a[esq..meio-1] ) } 
dir:= meio-1 

 { dir ± [1..n] } 
{ ( x ± a[1..n] Á x ± a[esq..dir] ) } HOVH { x � a[meio] ¼ x � a[meio] } 

 { x > a[meio] } 
{ x ² a[1..meio] } {{ oorrddeennaaddoo …… }}
{ ( x ± a[1..n] Á x ± a[meio+1..dir] ) } 
esq:= meio+1 

 { esq ± [1..n] } 
{ ( x ± a[1..n] Á x ± a[esq..dir] ) } 

{ ( x ± a[1..n] Á x ± a[esq..dir] ) ¼
achou = ( x = a[meio] ) } ¼ { esq, dir, meio ± [1..n] } HQG;
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�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
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{ ( x ± a[1..n] Á x ± a[esq..dir] ) ¼ achou = ( x = a[meio] ) } ¼
{ esq, dir, meio ± [1..n] } ¼ { achou ½ (esq > dir) } 

 

a)� ^�DFKRX�`�
� { achou = ( x = a[meio] ) ¼ (meio ± [1..n]) } 

� { x = a[meio] ¼ (meio ± [1..n]) }  �
b)� ^�» DFKRX�`�

� {{ aacchhoouu ½½ ((eessqq >> ddiirr)) }} �� {{ »» aacchhoouu ÁÁ ((eessqq >> ddiirr)) }}

{ ( x ± a[1..n] Á x ± a[esq..dir] ) ¼ (esq > dir) } 

� { x ± a[1..n] Á x ± © } 

 {{ xx ±± aa[[11....nn]] ÁÁ FFaallssoo }}

{ » x ± a[1..n] } 

� { x ² a[1..n] } 

 

^ DFKRX� �[�± D>���Q@�`�
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�33UURREEOOHHPPDD�� Verificar VH um dado vector está 2UGHQDGR�
((QQWWUUDDGGDD�� ^ D>���Q@�± ÀQ `
66DDttGGDD�� ^ " � L��M�± >���Q@���L���M��Á D>L@�� D>M@�`�

�
((VVSSHHFFLLIILLFFDDoommRR GGHH 66DDttGGDD��

^ RUGHQDGR�± ^ 9��)�`����RUGHQDGR� ���� L��M�± >���Q@���L���M��Á D>L@�� D>M@���`�

((VVWWUUDDWWppJJLLDD�� � � L��M�± >���Q@���L���M��Á D>L@�� D>M@����̂̂
''RRLLVV FFLLFFOORRVV «« `̀

�� �� NN ±± >>������QQ����@@ ÁÁ DD>>NN@@ �� DD>>NN����@@ ��
^̂ ««XXPP FFLLFFOORR�� `̀

$$OOJJRRUULLWWPPRR��

k:= 1;  
 ordenado:= true; 
 ZKLOH ordenado DQG (k < n) GR�� EHJLQ ordenado:= a[k] <= a[k+1]; 
 k:= k+1 
 HQG;

{ ordenado = ( � k ± [1..n-1] Á a[k] � a[k+1] ) } 
�

^̂ ((VVWWDDUUii FFHHUUWWRR"" 33UURRYYDDUU ������ `̀
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�00DDLLVV 55HHJJUUDDVV GGDD 55HHSSHHWWLLoommRR��

•• $$ 55HHJJUUDD GGRR &&LLFFOORR UUHHSSHHDDWW:

^̂ 55HHOODDFFLLRRQQDDUU FFRRPP DD 55HHJJUUDD GGRR ZZKKLLOOHH ««�� `̀

{ P }  { P }�UHSHDW�� S S;  
 { I } { I } XQWLO B;  ZKLOH QRW B  GR 

{ I ¼ B } { I ¼ » B } 
S
{ I }  �

{ I ¼ B } 
 

• 7HRUHPD���
�

[ UHSHDW S XQWLO B ] � [ S; ZKLOH QRW B GR S�]
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�
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�
•• $$VV 55HHJJUUDDVV GGRR &&LLFFOORR IIRRUU:

^̂ 77DDPPEEppPP HHTTXXLLYYDDOOHHQQWWHHVV DDRR ZZKKLLOOHH ««�� `̀

{ P([ ]) }  LI��a <= b�WKHQ��EHJLQ x:= a;  
 IRU x:= a WR b GR� � � S; 
 { x ± [a..b] ¼ P([a..x-1]) }   ZKLOH x < b GR 

S EHJLQ x:=succ(x);�
{ P([a..x]) }� SHQG 

{ P([a..b]) }   HQG� 

{ P([ ]) }  LI��a >= b�WKHQ��EHJLQ x:= b;  
 IRU x:= b GRZQWR a GR� � � S; 
 { x ± [a..b] ¼ P([x+1..b]) }   ZKLOH x > a GR 

S EHJLQ x:=pred(x);�
{ P([x..b]) }� SHQG 

{ P([a..b]) }   HQG� 
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�33UURREEOOHHPPDD�� 2UGHQDU um dado vector�

((VVSSHHFFLLIILLFFDDoommRR��
((QQWWUUDDGGDD�� ^ D>���Q@�± ÀQ `
66DDttGGDD�� ^ D>���Q@�± ÀQ � � N ± >���Q��@�Á D>N@�� D>N��@`�

�

((VVWWUUDDWWppJJLLDD�� 3DUD��N�± >���Q��@�� LGHQWLILFDU�D>N@�!�D>N��@�H�WURFDU��
�

IRU k:= 1 WR n-1 GR�� LI�a[k] > a[k+1] 
 WKHQ��EHJLQ��aux:= a[k]; 
 a[k]:= a[k+1]; 
 a[k+1]:= aux 
 HQG;

{{ oorrddeennaaddoo?? }}

11 22 3  
11 33 6 55 44 22

44

11 33 5 66 44 22
55

11 33 55 44 66 22

11 33 55 44 22 66
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

^̂ 66yy FFRRQQVVHHJJXXLLPPRRVV SS{{UU RR PPii[[LLPPRR QQDD ~~OOWWLLPPDD SSRRVVLLoommRR�� `̀

IRU k:= 1 WR n-1 GR�� { x[k] = max {x[1..k]} }�LI�a[k] > a[k+1] 
 WKHQ��EHJLQ��aux:= a[k]; 
 a[k]:= a[k+1]; 
 a[k+1]:= aux 
 HQG;

{ x[k+1] = max {x[1..k+1]} } 
 

{ x[n] = max {x[1..n]} } 

^̂ «« PPDDVV RR ~~OOWWLLPPRR HHOOHHPPHHQQWWRR IILLFFRRXX RRUUGGHHQQDDGGRR�� `̀

e QHFHVViULR�UHSHWLU�R�SURFHVVR���SDUD�R�YHFWRU��D>���Q��@���� D>���Q��@��� «��� D>����@��

11 33 55 44 22 66
11 22 33

11 33 55 44 22 66
44

11 33 44 55 22 66

11 33 44 22 55 66
11 22 33

11 33 44 22 55 66

11 33 22 44 55 66
11 22

11 33 22 44 55 66

11 22 33 44 55 66
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�

1 2 … lim n

D

$$OOJJRRUULLWWPPRR �� %%XXEEEEOOHH66RRUUWW��

IRU lim:= n GRZQWR 2 GR�� { a[lim+1..n] ordenado } 
 IRU k:= 1 WR lim-1 GR�� LI�a[k] > a[k+1] 
 WKHQ��EHJLQ��aux:= a[k]; 
 a[k]:= a[k+1]; 
 a[k+1]:= aux 
 HQG;

{ x[lim] = max {x[1..lim]} } 
 

{ a[lim..n] ordenado } 
 

{ a[2..n] ordenado ¼ x[2] = max {x[1..2]} } 

^ D>���Q@�RUGHQDGR�`�
 



&DS������9HULILFDomR�)RUPDO���������������������������������������������������������������������������������������������������������������������������������������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
❒❒ 22 33UURREEOOHHPPDD GGDD 33DDUUDDJJHHPP

^̂ (([[LLVVWWHHPP 66LLVVWWHHPPDDVV ))RRUUPPDDLLVV TTXXHH SSHHUUPPLLWWHHPP DD99HHUULLIILLFFDDoommRR GGDD &&RRUUUUHHFFoommRR 33DDUUFFLLDDOO GGHH $$OOJJRRUULLWWPPRRVV�� `̀

EEssppeecciiffiiccaaççããoo ddee uumm AAllggoorriittmmoo::

•• &&RRUUUUHHFFoommRR 33DDUUFFLLDDOO�� SSee 66 tteerrmmiinnaarr,, ^̂33`̀ ggaarraannttee ^̂44`̀
aappóóss aa eexxeeccuuççããoo ddee SS..

•• &&RRUUUUHHFFoommRR 77RRWWDDOO�� ^̂33`̀ ggaarraannttee qquuee 66 tteerrmmiinnaa ee ttaammbbéémm
ggaarraannttee ^̂44`̀ aappóóss aa eexxeeccuuççããoo ddee 66..

^̂ 00DDVV QQHHQQKKXXPP 66LLVVWWHHPPDD ))RRUUPPDDOO SSRRGGHH SSHHUUPPLLWWLLUU DD99HHUULLIILLFFDDoommRR GGDD &&RRUUUUHHFFoommRR 77RRWWDDOO GGHH $$OOJJRRUULLWWPPRRVV�� `̀

22 33UURREEOOHHPPDD GGDD 33DDUUDDJJHHPP pp ,,QQGGHHFFLLGGttYYHHOO

^̂ 44XXHH SSRRGGHHPPRRVV IIDD]]HHUU"" `̀

•• PPooddeemmooss sseemmpprree tteennttaarr vveerriiffiiccaarr ssee $$OOJJRRUULLWWPPRRVV SSDDUUWWLLFFXXOODDUUHHVV
ppaarraamm oouu nnããoo..


