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CCaappííttuulloo 11 :: EEssttrruuttuurraass DDiinnââmmiiccaass ddee DDaaddooss

❒❒ ,,QQWWUURRGGXXoommRR
&RQVLGHUHPRV�XPD�³OLVWD�GH�QRPHV´��VREUH�D�TXDO�LUHPRV�SUHFLVDU�GH�HIHFWXDU�GLYHUVDV�RSHUDo}HV��&RPR�YDPRV�UHSUHVHQWi�OD"�
���9HUVmR� FRP�XP�9HFWRU��� YDU lista : DUUD\ [1 .. 1000] RI nome; 
�

99DDQQWWDDJJHHQQVV��
• $FHVVR�DOHDWyULR��GLUHFWR���
• 6H�R�9HFWRU�HVWLYHU�RUGHQDGR��SHUPLWH�SHVTXLVDV�HP�6�ORJ� Q����
''HHVVYYDDQQWWDDJJHHQQVV��
• &RPSULPHQWR�IL[R��QHFHVVLGDGH�GH�GHFODUDU�D�GLPHQVmR�Pi[LPD�� GHVSHUGtFLR�GR�HVSDoR�QmR�XWLOL]DGR���SHULJR�GH�WUDQVERUGR���
• ,QHILFLrQFLD�QD�LQVHUomR�UHPRomR�GH�HOHPHQWRV��GHVORFDPHQWR�GH�WRGRV�RV�HOHPHQWRV�VHJXLQWHV���RV�RUGHQDPHQWRV�WDPEpP�UHTXHUHP�GHVORFDPHQWRV���

���9HUVmR� FRP�XPD�/LVWD�/LJDGD���

'HVYDQWDJHQV��
�

• $FHVVR�VHTXHQFLDO��
• 3HVTXLVDV��Vy�VHTXHQFLDLV��HP�6�Q���
�
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9DQWDJHQV��
�

• &RPSULPHQWR�YDULiYHO��
• $V�5HPRo}HV�H�,QVHUo}HV�QmR�DIHFWDP�RV�UHVWDQWHV�HOHPHQWRV���

• $V�7URFDV�QmR�DOWHUDP�D�SRVLomR��QD�0HPyULD��GH�QHQKXP�GRV�HOHPHQWRV��������

❒❒ 33RRQQWWHHLLUURRVV
• 8P�3RQWHLUR�FRQWpP�XPD�5HIHUrQFLD�SDUD�XPD�]RQD�GD�0HPyULD��RQGH�YDL�VHU�UHJLVWDGR�XP�(OHPHQWR��VLPSOHV�RX�HVWUXWXUDGR����

W\SH nome = DUUD\[1..100] RI char; 
 seta = ^nome; 
 YDU p, q : seta; 
�
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• &RQWUDULDPHQWH�j�GHFODUDomR�GH�9DULiYHLV�(VWiWLFDV��D�'HFODUDomR�GH�XPD�9DULiYHO�GR�7LSR�3RQWHLUR�QmR UHVHUYD�R�HVSDoR�GH�0HPyULD�RQGH�LUmR�VHU�UHJLVWDGRV�RV�(OHPHQWRV���
^ $VVLP��D�GHFODUDomR�� YDU p, q : seta;�
FULD�RV�3RQWHLURV�p H q� PDV�QmR�UHVHUYD�HVSDoR�SDUD�RV�nomes�`��

• 3DUD�LVVR��p�QHFHVViULR�XWLOL]DU�R�3URFHGLPHQWR�SUp�GHILQLGR���
new(p);           

�
$JRUD��Mi�IRL�UHVHUYDGR�HVSDoR�GH�0HPyULD�SDUD�UHJLVWDU�XP��

� nome� TXH�SRGHPRV�DFHGHU�DWUDYpV�GH�p�
^ p^�p�D�]RQD�GH�0HPyULD�DSRQWDGD�SRU�p`

p^ := $QD ;

^ 6H�UHSHWLUPRV�new(p);�VHUi�FULDGR�RXWUR HVSDoR��UHIHULGR�SHOR�SRQWHLUR�p�
$VVLP��R�HVSDoR�GH�0HPyULD�TXH�FRQWpP�$QD � SHUPDQHFH�RFXSDGR���

� PDV�ILFD�FRPSOHWDPHQWH�LQDFHVVtYHO��`��
new(q);           � q^ := 5XL �

writeln(p^, H � TA�� [Ana e Rui] 
�

• $WULEXLomR�HQWUH�(OHPHQWRV�UHIHULGRV�SRU�3RQWHLURV���
q^ := p^;    

 
writeln(p^, H � TA�������������������� [Ana e Ana] 

�
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• $WULEXLomR�HQWUH�3RQWHLURV�
q := p;  

 

writeln(p^, H � TA�������������������� [Ana e Ana] 
�

^ 2�HVSDoR�DQWHULRUPHQWH�UHIHULGR�SRU�q SHUPDQHFH�RFXSDGR���
� PDV�WRUQD�VH�LQDFHVVtYHO�`��

• 3DUD�OLEHUWDU�R�HVSDoR�GH�0HPyULD�UHIHULGR�SRU�XP�3RQWHLUR���
dispose(p);           

� ^ 2�YDORU�GR�3RQWHLUR�WRUQD�VH�LQGHILQLGR�`��
• 2 3RQWHLUR�1XOR�p�DTXHOH�TXH�QmR�DSRQWD�SDUD�QDGD��� QLO 
^ 3RGHPRV�DWULEXLU�p := QLO;
&RQWXGR��XPD�VHTXrQFLD�GH�LQVWUXo}HV�GR�WLSR���
new(p); 

 p^:= umnome; 
 p := QLO;

QmR�ID]�VHQWLGR��2�HVSDoR�p^� UHIHULGR�SRU�p� QmR�p�OLEHUWDGR�
ILFDQGR�D�RFXSDU�XP�HVSDoR�LQDFHVVtYHO�GH�0HPyULD�`��

2 3RQWHLUR�QLO�p�PXLWR�~WLO��HP�SDUWLFXODU�SDUD�DVVLQDODU�R�ILP�GH��
� XPD�/LVWD�/LJDGD��� ZKLOH p <> QLO GR 

... 
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❒❒ $$ //LLVVWWDD //LLJJDDGGDD ��//LLQQHHDDUU��

• 'HFODUDomR�GRV�HOHPHQWRV��
W\SH ponteiro = ^caixa;  

 caixa =  UHFRUG nome : tipo; 
 prox : ponteiro 
 HQG;

^ 1RWDU�D�QDWXUH]D�UHFRUUHQWH�GHVWD�GHFODUDomR�`�
 YDU p, este, ponta : ponteiro; 
�

2SHUDo}HV�(OHPHQWDUHV�VREUH�XPD�/LVWD�/LJDGD���
• 7UDYHVVLDV�

{ Escrever os nomes contidos nos Nós da Lista, a partir da Ponta } SURFHGXUH listar (ponta : ponteiro); 
 YDU p : ponteiro; 
 EHJLQ p:= ponta; 
 ZKLOH p <> QLO do 
 EHJLQ { Visitar este Nó } 
 writeln(p^.nome); 
 { Avançar para o Nó seguinte } 
 p:= p^.prox 
 HQG�
 HQG; { listar } 
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{ Determinar o Comprimento de uma Lista } IXQFWLRQ comprimento (ponta : ponteiro) : integer; 
 YDU p : ponteiro; 
 c : integer; 
 EHJLQ p:= ponta; 
 c:= 0; 
 ZKLOH p <> QLO do 
 EHJLQ { Contar mais este Nó } 
 c:= c +1; 
 { Avançar para o Nó seguinte } 
 p:= p^.prox 
 HQG;

comprimento:= c 
 HQG; { comprimento } 
�
^ 3HOD�VXD�QDWXUH]D�UHFRUUHQWH��DV�/LVWDV�/LJDGDV�VmR�SDUWLFXODUPHQWH��� DGHTXDGDV�j�XWLOL]DomR�GH�$OJRULWPRV�5HFRUUHQWHV�`��
SURFHGXUH listar (ponta : ponteiro); 
 EHJLQ LI ponta <> QLO WKHQ EHJLQ { Visitar o primeiro Nó } 
 writeln(ponta^.nome); 
 { Listar os Nós seguintes } 
 listar(ponta^.prox) 
 HQG�
 HQG; { listar } 
�
( TXDO�VHUi�R�UHVXOWDGR�GD�VHJXLQWH�7UDYHVVLD"��SURFHGXUH listarR (ponta : ponteiro); 
 EHJLQ LI ponta <> QLO WKHQ EHJLQ listarR(ponta^.prox);    
 writeln(ponta^.nome) 
 HQG�
 HQG; { listarR }  
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{ Determinar o Comprimento de uma Lista: versão Recorrente } 
 IXQFWLRQ comprimento (ponta : ponteiro) : integer; 
 EHJLQ LI ponta = QLO WKHQ comprimento:= 0     
 HOVH comprimento:= comprimento(ponta^.prox) + 1 
 HQG; { comprimento } 
�

{ Verificar se duas Listas são iguais: versão Recorrente } 
 
{ Abordagem recorrente: 
 

iguais(p, q) x (p^.nome = q^.nome) ¼ iguais(p^.prox, q^.prox)  
 

contudo, é necessário verificar os casos de p ou q serem nulos, 
 (onde os campos nome e prox não existiriam) e,  
 para maior eficiência, convém utilizar uma variável lógica auxiliar } 
 

IXQFWLRQ iguais (p, q : ponteiro) : boolean; 
 YDU ig : boolean; 
 EHJLQ ig:= (p = QLO) DQG (q = QLO); 
 { » ig = (p � QLO) ½ (q � QLO) } 
 LI (p <> QLO) DQG (q <> QLO)WKHQ EHJLQ ig:= p^.nome = q^.nome;   
 LI ig 
 WKHQ ig:= iguais(p^.prox, q^.prox) 
 HQG;

iguais:= ig 
 HQG; { iguais } 
�([HUFtFLR� &RQVWUXD�D�FRUUHVSRQGHQWH�YHUVmR�LWHUDWLYD��
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• 5HPRomR�GH�XP�(OHPHQWR�
^ 5HWLUDU�GD�/LVWD��R�1y�UHIHULGR�SRU�este�3RQWHLUR�`�

�

• &RQKHFHU�R�YDORU�GR�3RQWHLUR�este�QmR�EDVWD��e�QHFHVViULR�
FRQKHFHU�R�3RQWHLUR�ant� GR�HOHPHQWR�DQWHULRU�GD�/LVWD��

�
• $ 5HPRomR�SUHWHQGLGD���

ant^.prox:= este^.prox; 
 dispose(este);�

• 1mR�p�HIHFWLYDPHQWH�QHFHVViULR�FRQKHFHU�R�3RQWHLUR�este�
aux:= ant^.prox; 

 ant^.prox:= aux^.prox; 
 dispose(aux);�

• $ LQVWUXomR���
ant^.prox:= ant^.prox^.prox; 

� WDPEpP�HOLPLQDULD�R�HOHPHQWR�SUHWHQGLGR��PDV�QmR�OLEHUWDULD R
HVSDoR�GH�0HPyULD�RFXSDGR�SRU�este^�

• $ 5HPRomR�GR�SULPHLUR HOHPHQWR�GD�/LVWD�WHP�GH�VHU�WUDWDGD�FRPR�XP�FDVR�SDUWLFXODU���
aux:= ponta; 

 ponta:= ponta^.prox; 
 dispose(aux);�
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• ,QVHUomR�GH�XP�(OHPHQWR�
^ ,QVHULU�XP�(OHPHQWR��UHIHULGR�SHOR�3RQWHLUR�novo�
DQWHV�GR�1y�GD�/LVWD�UHIHULGR�SRU�este� `�

�

• ,JXDOPHQWH��p�QHFHVViULR�FRQKHFHU�R�3RQWHLUR�ant� GR�HOHPHQWR�
DQWHULRU�GD�/LVWD���

• $ ,QVHUomR�SUHWHQGLGD�REWpP�VH�SRU���
novo^.prox:= este;          { novo^.prox:= ant^.prox; } 

 ant^.prox:= novo;�
^ 4XDO�VHULD�R�UHVXOWDGR�GD�WURFD�GDV�GXDV�DWULEXLo}HV"�`��

• $ ,QVHUomR�GR�SULPHLUR HOHPHQWR�GD�/LVWD�WDPEpP�WHP�GH�VHU�WUDWDGD�FRPR�XP�FDVR�SDUWLFXODU���

novo^.prox:= ponta; 
 ponta:= novo;�

• $V�RSHUDo}HV�GH�3HVTXLVD�QXPD�/LVWD�/LJDGD�GHYHP�SRUWDQWR�IRUQHFHU��QmR�DSHQDV�R�3RQWHLUR�TXH�UHIHUH�R�(OHPHQWR�SURFXUDGR�PDV�WDPEpP�R�GR�(OHPHQWR�DQWHULRU�D�HVVH��
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• 3HVTXLVDV�QXPD�/LVWD�/LJDGD�
^ 3URFXUDU�estenome�QXPD�/LVWD��D�SDUWLU�GD�VXD�ponta� `�

�
• 8PD�3HVTXLVD�FRQVLVWH�QXPD�7UDYHVVLD�QD�/LVWD��GHVWLQDGD�D�
LGHQWLILFDU�R�3RQWHLUR�este��RQGH�estenome = este^.nome� EHP�
FRPR�R�3RQWHLUR�ant �WDO�TXH�ant^.prox = este����

�

• 8PD�SULPHLUD�WHQWDWLYD�GH�VROXomR�VHULD�WDOYH]���
ant:= QLO; este:= ponta; 

 ZKLOH (estenome <> este^.nome) GR EHJLQ ant:= este; 
 este:= este^.prox; 
 HQG;

FRQWXGR��VH�estenome QmR�SHUWHQFHU�j�/LVWD��RFRUUHULD�XP�HUUR�
QR�ILP�GD�/LVWD��este = QLO� TXDQGR�D�FRQGLomR�GR�&LFOR�WHQWDVVH�

� DFHGHU�DR�FDPSR�este^.nome�
• 8PD�WHQWDWLYD�GH�FRUUHFomR�FRPR���

... 
 ZKLOH (este <> QLO) DQG (estenome <> este^.nome) GR 

...�
SURYRFDULD�R�PHVPR�HUUR� SRLV�D�VHJXQGD�SDUWH�GD�([SUHVVmR��� /yJLFD�p�FDOFXODGD��PHVPR�TXH�D�SULPHLUD�WHQKD�R�YDORU�)DOVR��� ^�$�OLQJXDJHP�3DVFDO�QmR SRVVXL�R�RSHUDGRU�FDQG�`�
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• &RPR�VHPSUH��D�VROXomR�PDLV�VLPSOHV��H�FRUUHFWD��FRQVLVWH�QD�XWLOL]DomR�GH�XPD�YDULiYHO�OyJLFD���
^ 0yGXOR�GH�3HVTXLVD�QXPD�/LVWD�/LJDGD�/LQHDU�`��
SURFHGXUH pesquisar( estenome : tipo; ponta : ponteiro; 
 YDU ant, este : ponteiro; YDU achou : boolean); 
 EHJLQ�ant:= QLO;

este:= ponta; 
 

achou:= false; 
 ZKLOH QRW achou DQG (este <> QLO) GR EHJLQ LI estenome = este^.nome 
 WKHQ achou:= true  
 HOVH�� EHJLQ ant:= este; 
 este:= este^.prox 
 HQG�
 HQG;

{ achou�RU (este = QLO) } 
 HQG; { pesquisar }�

• (VWH�0yGXOR�REHGHFH�HIHFWLYDPHQWH�jV�HVSHFLILFDo}HV�LQLFLDOPHQWH�HVWLSXODGDV�SRLV��j�VDtGD�GR�&LFOR��
 

{ achou�RU (este = QLO) } ¼ { achou = (estenome = este^.nome) } 
 

assim,  se achou (= Verdadeiro) 
 então  { estenome = este^.nome } ¼

{ ant^.prox = este } 
 senão {QRW achou} ¼ { este = QLO } 
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�
• (VWH�0yGXOR�GH�3HVTXLVD�WHP�XPD�YDVWD�JDPD�GH�DSOLFDo}HV��FRPR�SRU�H[HPSOR���
^ 5HPRYHU�R�1y�TXH�FRQWpP�estenome� FDVR�H[LVWD�`�

�
• 2 0yGXOR�GH�5HPRomR�GHYH�WDPEpP�LQIRUPDU�VH�R�(OHPHQWR�GD�/LVWD�IRL�HIHFWLYDPHQWH�UHPRYLGR���
• 1RWH�VH�TXH�R�YDORU�GR�3DUkPHWUR�ponta�SRGH�VHU�DOWHUDGR��SRLV�R�
HOHPHQWR�UHPRYLGR�SRGH�VHU�R�SULPHLUR�GD�/LVWD���

SURFHGXUH remover ( estenome : tipo;  YDU ponta : ponteiro;  
 YDU sucesso : boolean); 
 YDU ant, este : ponteiro; 
 achou : boolean; 
 EHJLQ�pesquisar(estenome, ponta, ant, este, achou); 
 

sucesso:= achou; 
 LI achou 
 WKHQ��EHJLQ��LI�ant = nil 
 WKHQ { O primeiro elemento } 
 ponta:= este^.prox 
 HOVH { Caso geral, com (ant <> QLO) } 
 ant^.prox:= este^.prox; 
 dispose(este) 
 HQG�� HQG; { remover }�
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• /LVWDV�2UGHQDGDV�
^ 3HVTXLVDU�estenome�QXPD�/LVWD�/LJDGD�2UGHQDGD�`�
�

• 8P�0yGXOR�GH�3HVTXLVD�2UGHQDGD�GHYH�GHYROYHU�D�UHIHUrQFLD�GR�
(OHPHQWR�TXH�FRQWpP�estenome� FDVR�H[LVWD��EHP�FRPR�D�GR�
(OHPHQWR�DQWHULRU��RX�D�ORFDOL]DomR�TXH�WHULD�VH�H[LVWLVVH���

SURFHGXUH PesqOrd( estenome : tipo; ponta : ponteiro; 
 YDU ant, este : ponteiro; YDU achou : boolean); � YDU maior : boolean; 
 EHJLQ�ant:= QLO; este:= ponta; 
 achou:= false; maior:= true; 
 ZKLOH maior DQG (este <> QLO) GR EHJLQ LI estenome <= este^.nome 
 WKHQ maior:= false 
 HOVH�� EHJLQ ant:= este; 
 este:= este^.prox 
 HQG�
 HQG;

{ QRW maior RU (este = QLO) } 
 { (estenome <= este^.nome) RU (este = QLO) } 
 LI este <> nil 
 WKHQ achou := estenome = este^.nome 
 {(este = nil) Á (estenome > “último nome”) } � HQG; { PesqOrd }�



&DS������(VWUXWXUDV�'LQkPLFDV�GH�'DGRV�������������������������������������������������������������������������������������������������������������
_________________________________________________________________________________________ 
 

_________________________________________________________________________________________ 
 7LSRV�$EVWUDFWRV�GH�'DGRV�������������������������������������������������������������������������������������������5RViOLD�5RGULJXHV�

�
^ ,QVHULU�XP�(OHPHQWR�FRP�estenome�QXPD�/LVWD�/LJDGD�2UGHQDGD�`�
�

• 2 0yGXOR�GH�,QVHUomR�GHYH�WDPEpP�LQIRUPDU�VH�R�(OHPHQWR�IRL�HIHFWLYDPHQWH�LQVHULGR�QD�/LVWD���
SURFHGXUH InserOrd  ( estenome : tipo;  YDU ponta : ponteiro;  
 YDU sucesso : boolean); 
 YDU ant, este, novo : ponteiro; 
 achou : boolean; 
 EHJLQ�PesqOrd(estenome, ponta, ant, este, achou); 
 

sucesso:= QRW achou; 
 LI QRW achou 
 WKHQ��EHJLQ� new(novo); 
 novo^.nome:= estenome; � LI�ant = nil 
 WKHQ EHJLQ { Primeiro elemento } 
 novo^. prox:= ponta; 
 ponta:= novo 
 HQG�
 HOVH EHJLQ { Caso geral } 
 novo^. prox:= ant^.prox; 
 ant^.prox:= novo 
 HQG�
 HQG�� HQG; { InserOrd }�

• 9HULILTXH�TXH�D�VLWXDomR�GR�(OHPHQWR�LQVHULGR�VHU�R�~OWLPR�GD�
/LVWD��este = QLO���QmR�SUHFLVD�GH�WUDWDGR�FRPR�FDVR�SDUWLFXODU��

�
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� ^$SOLFDomR� &RQVWUXLU�XPD�/LVWD�2UGHQDGD�D�SDUWLU�GH�XP�FRQMXQWR��� GHVRUGHQDGR�GH�QRPHV��IRUQHFLGRV�SHOR�WHFODGR��`��
SURFHGXUH CriarLista (YDU ponta : ponteiro);   
 EHJLQ ponta:= nil 
 HQG; { CriarLista } 
 

SURFHGXUH ConstruirListaOrd (YDU ponta : ponteiro);   
 YDU estenome : tipo; 
 sim : boolean; 
 EHJLQ CriarLista(ponta); 
 ZKLOH� QRW eof(input) GR�� EHJLQ readln(estenome); 
 InserOrd(estenome, ponta, sim) � HQG HQG; { ConstruirListaOrd } 
�

• 1HVWD�YHUVmR��VmR�LJQRUDGRV�RV�nomeV TXH�DSDUHFHUHP�UHSHWLGRV��
1RXWURV�FDVRV��R�SDUkPHWUR�sim�SRGHULD��SRU�H[HPSOR��VHU�
XWLOL]DGR�SDUD�FRQWDU DV�UHSHWLo}HV���

([HUFtFLR� 8WLOL]H�R�0yGXOR�InserOrd�SDUD��D�SDUWLU�GH�XPD�/LVWD��
� TXDOTXHU��FRQVWUXLU�XPD�/LVWD�2UGHQDGD���

&RP�EDVH�QHVWD�LGHLD��FRQVWUXD�XP�0yGXOR�SDUD�Ordenar�
XPD�GDGD�/LVWD��VHP�JHUDU ³QRYRV´�HVSDoRV�GH�0HPyULD���

� 9DL�SUHFLVDU�GH�DOWHUDU�R�0yGXOR�InserOrd�SDUD��
� SURFHGXUH InserOrd2  ( este : ponteiro;  � YDU ponta : ponteiro;  � YDU sucesso : boolean); 
�
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�
• &RQVWUXomR�6HTXHQFLDO�GH�/LVWDV�
^ &RQVWUXLU�XPD�/LVWD��D�SDUWLU�GH�XP�FRQMXQWR�GH�QRPHV��� IRUQHFLGRV�SHOR�WHFODGR��SHOD�PHVPD�RUGHP TXH�DSDUHFHP��`��

• $QWHV�GLVVR��YHMDPRV�FRPR�VHULD�PDLV�IiFLO�FRQVWUXLU�D�/LVWD�FRP�RV�(OHPHQWRV�GLVSRVWRV�SRU�RUGHP�LQYHUVD GD�TXH�VmR�OLGRV���

SURFHGXUH ConstruirListaR (YDU ponta : ponteiro);   
 YDU estenome : tipo; 
 novo : ponteiro; 
 EHJLQ ponta:= QLO;ZKLOH� QRW eof(input) GR�� EHJLQ readln(estenome); 
 new(novo); 
 novo^.nome:= estenome; 
 novo^.prox:= ponta; 
 ponta:= novo;  � HQG HQG; { ConstruirListaR } 
�

• 1RWH�TXH��D�LQLFLDOL]DomR��ponta:= QLO; WHP�GRLV�HIHLWRV��
� FRORFD�R�QHFHVViULR�QLO�QR�ILP�GD�/LVWD�H��FDVR�QmR�H[LVWDP��
� QRPHV��JHUD�D�/LVWD�9D]LD��
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• 9HMDPRV�DJRUD�D�YHUVmR�SUHWHQGLGD��D�³GLILFXOGDGH´�FRQVLVWH�QR�
IDFWR�GH�TXH�RV�novos�HOHPHQWRV�VmR�MXQWRV�QR�fim�GD�/LVWD��

�

SURFHGXUH ConstruirLista (YDU ponta : ponteiro);   
 YDU estenome : tipo; 
 novo, fim : ponteiro; 
 EHJLQ LI eof(input) 
 WKHQ ponta:= QLO HOVH�� EHJLQ { Primeiro Elemento } 
 readln(estenome); 
 new(ponta); 
 ponta^.nome:= estenome; 
 ponta^.prox:= QLO;

fim:= ponta;  
 { Restantes Elementos } 
 ZKLOH� QRW eof(input) GR�� EHJLQ readln(estenome); 
 new(novo); 
 novo^.nome:= estenome; 
 novo^.prox:= QLO;

fim^.prox:= novo; 
 fim:= novo;  � HQG�� HQG HQG; { ConstruirLista } 
�

• 2 LI�LQLFLDO�EHP�FRPR�R�WUDWDPHQWR�HVSHFLDO�GR�SULPHLUR�HOHPHQWR�SRGHP�VHU�HYLWDGRV��FRPHoDQGR�SRU�FULDU�XP�Qy�³SURYLVyULR´��DR�TXDO�VmR�OLJDGRV�WRGRV�RV�RXWURV��TXH�p�SRVWHULRUPHQWH�HOLPLQDGR��
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�
• 2EVHUYDomR�
^ 8PD�(VWUDWpJLD�5HFRUUHQWH�SDUD��

-XQWDU�XP�1y�FRP�estenome�QR�ILP�GH�XPD�/LVWD��`�
�

SURFHGXUH Juntar ( estenome : tipo; YDU ponta : ponteiro);   
 EHJLQ LI ponta = QLO WKHQ��EHJLQ new(ponta); 
 ponta^.nome:= estenome; 
 ponta^.prox:= QLO HQG�
 HOVH Juntar (estenome, ponta^.prox) 
 HQG;

• $ ³OLJDomR´�p�IHLWD�SHOD�/LJDomR�SRU�5HIHUrQFLD GR�SUySULR�
SDUkPHWUR�ponta�TXH��QD�~OWLPD�FKDPDGD�UHFRUUHQWH��HQWUD�FRP�
R YDORU�QLO�H�VDL�FRP�R�YDORU�JHUDGR�SRU�new(ponta)�

• $SHVDU�GD�VXD�DSDUHQWH�VLPSOLFLGDGH��HVWD�YHUVmR�UHDOL]D�HIHFWLYDPHQWH�XPD�7UDYHVVLD�DR�ORQJR�GH�WRGD�D�/LVWD��SURFXUDQGR�R�~OWLPR�HOHPHQWR���
• &ODUR�TXH�HVWD�QmR�p�HVWD�D�IRUPD�PDLV�HILFLHQWH�GH�MXQWDU�XP�HOHPHQWR�QR�ILP�GH�XPD�/LVWD��
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33UURREEOOHHPPDD�� 66RRPPDDUU 33RROOLLQQyyPPLLRRVV
^ 6RPDU�GRLV�3ROLQyPLRV�GH�FRHILFLHQWHV�UHDLV�H��XPD��YDULiYHO�UHDO��`��

• &RPR�5HSUHVHQWDU�XP�3ROLQyPLR"�� $�[�� ���[�������[� ± ��[� � ���
6HQGR�XP�3ROLQyPLR��WDPEpP��XPD�HVWUXWXUD�UHFRUUHQWH����

Polinómio Nulo  
 Polinómio = 
 Termo + Polinómio 
� XPD�5HSUHVHQWDomR�HP�/LVWD�/LJDGD�p�D�PDLV�FRQYHQLHQWH����

W\SH polinomio  = ^termo; 
 termo  =   UHFRUG coef : real; 
 expo : integer; 
 prox : polinomio 
 HQG;

YDU A, B : polinomio;�

• $VVLP��WRUQD�VH�SRVVtYHO�UHGX]LU�R�3UREOHPD�GD�6RPD�GH�3ROLQyPLRV�D�XP�3UREOHPD�GH�)XVmR�2UGHQDGD�GH�/LVWDV��FRP����
VH dois termos tiverem o mesmo expoente 

 HQWmR juntar termo com esse expoente e a soma dos coeficientes 
 VHQmR juntar o termo de maior expoente; 
�
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�

�

• $ &RQVWUXomR�6HTXHQFLDO�GR�3ROLQyPLR�6RPD��&��SRGH�VHU�VLPSOLILFDGD��FRP�D�XWLOL]DomR�GR�0yGXOR���
SURFHGXUH JuntarTermo ( YDU fim : polinomio;  
 coeficiente : real; expoente : integer);   
 YDU p : polinomio; 
 EHJLQ new(p); 
 p^.coef:= coeficiente; 
 p^.expo:= expoente; 
 p^.prox:= QLO;

fim^.prox:= p; 
 fim:= p 
 HQG; { JuntarTermo } 
�

• 6HUi�WDPEpP�XWLOL]DGR�XP�³WHUPR´�SURYLVyULR��TXH�p�FULDGR�DQWHV�GR�SURFHVVR�GH�)XVmR�H�HOLPLQDGR�GHSRLV��� 1RWH�VH�DLQGD�TXH�D�VRPD�GH�GRLV�3ROLQyPLRV�1XORV�GHYH�SURGX]LU��� XP�3ROLQyPLR�1XOR��DVVLP�FRPR�D�VRPD�GH�GRLV�3ROLQyPLRV��� 6LPpWULFRV���
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SURFHGXUH SomarPolinomios (A, B : polinomio; YDU C : polinomio);�YDU a, b, c, aux : polinomio; 
 soma : real; 
 EHJLQ { a e b são os ponteiros móveis em A e B } 
 a:= A, b:= B; 
 { Nó provisório para a construção de C } 
 new(C); C^.prox:= QLO;

{ c é o ponteiro móvel em C} 
 c:= C; 
 ZKLOH (a <> QLO) DQG (b <> QLO) GR LI a^.expo = b^.expo 
 WKHQ��EHJLQ��soma:= a^.coef + b^.coef 
 LI soma <> 0 
 WKHQ JuntarTermo(c, soma, a^.expo); 
 a := a^.prox; b := b^.prox 
 HQG�
 HOVH LI a^.expo > b^.expo 
 WKHQ��EHJLQ JuntarTermo(c, a^.coef, a^.expo); 
 a := a^.prox 
 HQG�
 HOVH�� EHJLQ JuntarTermo(c, b^.coef, b^.expo); 
 b := b^.prox 
 HQG;

{ Acabar de copiar o resto de A ou de B } � ZKLOH (a <> QLO) GR�� EHJLQ JuntarTermo(c, a^.coef, a^.expo); 
 a := a^.prox 
 HQG;ZKLOH (b <> QLO) GR�� EHJLQ JuntarTermo(c, b^.coef, b^.expo); 
 b := b^.prox 
 HQG;

{ Eliminar o Nó Privisório } 
 aux:= C;  
 C:= C^.prox;  
 dispose(aux) 
 HQG; { SomarPolinomios } 
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• /LVWDV�&LUFXODUHV�

• 0XLWDV�YH]HV��WRUQD�VH�FRQYHQLHQWH�LQWURGX]LU�XPD�SHTXHQD�PRGLILFDomR�QD�5HSUHVHQWDomR�GDV�/LVWDV�/LJDGDV��R�~OWLPR�HOHPHQWR��HP�YH]�GR�3RQWHLUR�1XOR��DSRQWD�SDUD�R�SULPHLUR��� &RPR�SRU�H[HPSOR��QD�UHSUHVHQWDomR�GH�3ROLQyPLRV���

1HVVH�FDVR��HP�YH]�GH�� ZKLOH (p <> QLO) GR�
DV�7UDYHVVLDV�VmR�FRQWURODGDV�SRU�� ZKLOH (p <> ponta) GR�
(QWmR��FRP�TXH�YDORU�GH�p FRPHoDULD�R�FLFOR"�

�
• 3RU�LVVR��DV�/LVWDV�&LUFXODUHV�FRVWXPDP�WHU�XP�HOHPHQWR�%DVH�

1D�UHSUHVHQWDomR�GH�3ROLQyPLRV��D�%DVH�FRUUHVSRQGH�D�XP��� ³7HUPR�ILFWtFLR´��&RQYpP�LGHQWLILFi�OR�FRP�XP�H[SRHQWH�LQIHULRU�D��
� TXDOTXHU�YDORU�SRVVtYHO�FRPR��SRU�H[HPSOR��expo = -1�

2 3ROLQyPLR�1XOR�VHUi�HQWmR�UHSUHVHQWDGR�SRU���
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SURFHGXUH SomarPolinomiosCirculares ( baseA, baseB : polinomio; 
 YDU baseC : polinomio);�YDU a, b, c : polinomio; 
 soma : real; 
 acabou : boolean; 
 EHJLQ a:= baseA, b:= baseB; 
 { Construção da baseC } 
 new(baseC);  baseC^.coef:= 0; 
 baseC^.expo:= -1; 
 c:= baseC; 
 acabou := false; 
 ZKLOH QRW acabou GR LI a^.expo = b^.expo 
 WKHQ��LI a^.expo = -1 
 WKHQ��EHJLQ { Fim de ambos os Polinómios } 

acabou:= true; 
 { Fechar a Lista Circular } 

c^.prox:= baseC 
 HQG�� HOVH�� { Expoentes iguais } EHJLQ��soma:= a^.coef + b^.coef�LI soma <> 0�WKHQ JuntarTermo(c, soma, a^.expo); 
 a := a^.prox; b := b^.prox �HQG�
 HOVH { Expoentes diferentes } LI a^.expo > b^.expo 
 WKHQ�EHJLQ JuntarTermo(c, a^.coef, a^.expo); 
 a := a^.prox 
 HQG�
 HOVH�� EHJLQ JuntarTermo(c, b^.coef, b^.expo); 
 b := b^.prox 
 HQG�
 { Não existem restos de Listas para copiar }�

{ Não existem Nós provisórios para eliminar }�HQG; { SomarPolinomiosCirculares } 
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• /LVWDV�'XSODPHQWH�/LJDGDV�

• 2XWUD�DOWHUQDWLYD�SDUD�D�UHSUHVHQWDomR�GH�XPD�/LVWD�/LJDGD��FRQVLVWH�QD�XWLOL]DomR�GH�GRLV�SRQWHLURV��� W\SH ponteiro = ^registo;  
 registo =  UHFRUG elemento : tipo; 
 ant, prox : ponteiro 
 HQG;

YDU p, este, aquele : ponteiro; 
�

• $ SULPHLUD�YDQWDJHP�p�yEYLD��VmR�SRVVtYHLV�7UDYHVVLDV�QRV�GRLV�
VHQWLGRV��XPD�VHJXLQGR�RV�SRQWHLURV�ant� RXWUD�SHORV�prox���

�
• 2XWUD�YDQWDJHP�p�TXH��SDUD�D�5HPRomR�GH�XP�HOHPHQWR��GHL[D�GH�VHU�QHFHVViULR�FRQKHFHU�D�UHIHUrQFLD�GR�HOHPHQWR�DQWHULRU���

{ Eliminar este } 
 este^.ant^.prox:= este^.prox; 
 este^.prox^.ant:= este^.ant; 
 { onde pode ser invertida a ordem das atribuições } 
 dispose(este); 
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• 2 PHVPR�VH�SRGH�GL]HU�DFHUFD�GD�,QVHUomR�GH�XP�HOHPHQWR����

{ Inserir este antes de aquele } 
 new(este); 
 este^.elemento:= item; 
 este^.ant:= aquele^.ant; 
 este^.prox:= aquele; 
 

aquele^.ant^.prox:= este; 
 aquele^.ant:= este; 
 { onde a ordem das atribuições é vital } 
�

• $ PDLRU�GHVYDQWDJHP�p�WDPEpP�HYLGHQWH��GXSOLFDomR�GR�Q~PHUR�WRWDO�GH�SRQWHLURV�XWLOL]DGRV����
• 7DPEpP�QHVWH�FDVR��SRGH�VHU�FRQYHQLHQWH�D�XWLOL]DomR�GH�XPD�
YHUVmR�&LUFXODU��FRP�HOHPHQWR�base�

• 'H�XP�PRGR�JHUDO��SRGHPRV�GL]HU�TXH�DV�/LVWDV�'XSODPHQWH�/LJDGDV�VmR�PDLV�³UREXVWDV´��H[LJLQGR�DVVLP�PHQRU�³HVIRUoR´�GH�SURJUDPDomR��
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❒❒ 55HHSSUUHHVVHHQQWWDDoommRR GGHH 33RROOLLQQyyPPLLRRVV GGHH YYiiUULLDDVV YYDDUULLiiYYHHLLVV

3�[��\��]�� �[���\� ]� � ��[� \� ]� � ��[� \� ]� �[� \� ] ����[� \� ] ����\�]����
• &RPR�5HSUHVHQWDU�HVWH�3ROLQyPLR"�� ^ ���VROXomR���

'HVYDQWDJHP��� 'LILFXOGDGH�QD�DGDSWDomR�D�RXWURV��� WLSRV�GH�SROLQyPLRV��`��

• 3URFXUHPRV�XPD�VROXomR�FRP�1yV�GH�WDPDQKR�IL[R���
3�[��\��]���  �[���\� ]� � ��[� \� ]� � ��[� \� ]� �[� \� ] ����[� \� ] ����\�]����  �[���\� � ��[� \� � ��[� \�� ]� � �[� \� � ��[� \� � ��\��]����̂ 3ROLQyPLR�HP�]�`��  ��[��� ��[�� \� � ��[� \�� ]� � ��[�� ��[�� \� � ��\��]����̂ 3ROLQyPLR�HP�]���� FXMRV�FRHILFLHQWHV�VmR�3ROLQyPLRV�HP�\���� FXMRV�FRHILFLHQWHV�VmR�3ROLQyPLRV�HP�[��� FXMRV�FRHILFLHQWHV�VmR�UHDLV��`�
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P(x, y, z) =     ...     + A(x, y) z2 + B(x, y) z + C(x, y) 
 

... + D(x) y3 + E(x) y2 + F(x) y + G(x) 
 

... + r x10 + s x9 + t x8 + ... 
�
^ 9iOLGR�SDUD�TXDOTXHU�3ROLQyPLR�3�[��\��]���H JHQHUDOL]iYHO�SDUD�TXDOTXHU�Q~PHUR�GH�YDULiYHLV�`��
(VTXHPD�GH�5HSUHVHQWDomR���

2QGH���
• &DGD�³OLVWD�KRUL]RQWDO´�UHSUHVHQWD�XP�3ROLQyPLR���
• &DGD�3RQWHLUR�+RUL]RQWDO�UHSUHVHQWD�XPD�6RPD��GH�WHUPRV��H�FDGD�3RQWHLUR�9HUWLFDO�UHSUHVHQWD�XP�3URGXWR��SRU�XP�FRHILFLHQWH���
• 2 FRHILFLHQWH�GH�FDGD�WHUPR�p�XP�3ROLQyPLR��FRP�PHQRV�XPD�YDULiYHO���
• 2V�FRHILFLHQWHV�GH�XP�3ROLQyPLR�HP�[�WDPEpP�VmR�3ROLQyPLRV��GH�JUDX�]HUR���HVFDODUHV���



&DS������(VWUXWXUDV�'LQkPLFDV�GH�'DGRV�������������������������������������������������������������������������������������������������������������
_________________________________________________________________________________________ 
 

_________________________________________________________________________________________ 
 7LSRV�$EVWUDFWRV�GH�'DGRV�������������������������������������������������������������������������������������������5RViOLD�5RGULJXHV�

5HSUHVHQWDomR�GH�XP�3ROLQyPLR�GH�9DULiYHLV�0~OWLSODV���
W\SH polinomio  = ^termo; 

 termo  =   UHFRUG coef : real; 
 expo : integer; 
 baixo, direita : polinomio 
 HQG;

YDU P: polinomio;�

3ROLQyPLR� �UHVWDQWH��3ROLQyPLR�FRP�Q�YDULiYHLV� FRP�Q�YDULiYHLV��
3ROLQyPLR�� FRP�Q���YDULiYHLV��

• $VVLP�FRPR�XP�3ROLQyPLR�GH�XPD�YDULiYHO�p�XPD�HVWUXWXUD�UHFRUUHQWH�

Polinómio Nulo  
 Polinómio = 
 [ Escalar l variável expoente ] + Polinómio 
�

XP�3ROLQyPLR�GH�YDULiYHLV�P~OWLSODV�p�XPD�HVWUXWXUD��� GXSODPHQWH�UHFRUUHQWH�

Polinómio Nulo  
 Polinómio = 
 [ Polinómio l variável expoente ] + Polinómio 
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3RUWDQWR���
P(x, y, z) = ((x10+ 2 x8) y3 + 3 x8 y2) z2 + ((x4+ 6 x3) y4 + 2 y) z�

• 2 FDPSR�coef : real;�Vy�p�RFXSDGR�TXDQGR�R�FRHILFLHQWH�p�XP�
HVFDODU��SROLQyPLR�HP�[��H��QHVVH�FDVR��baixo = QLO�

• 8PD�5HSUHVHQWDomR�PDLV�HODERUDGD��FRUUHFWD"��FRQVLVWLULD�QD�
XWLOL]DomR�GH�XP�FDPSR�YDULDQWH�GR�WLSR�[real ½ ponteiro]�

• $ QDWXUH]D�GXSODPHQWH�UHFRUUHQWH�GHVWD�HVWUXWXUD�FRQGX]��QDWXUDOPHQWH��j�XWLOL]DomR�GH�DOJRULWPRV�GXSODPHQWH�UHFRUUHQWHV���
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�
• &RQVWUXLU�XPD�&ySLD�GH�XP�3ROLQyPLR���

C Cópia( P ) : 
 se P = Nulo 
 então C Nulo 
 senão  Q Cópia( P^.baixo )  
 R Cópia( P^.direita ) 
 C [ P^.coef, P^.expo, Q, R ] 
�

^ 5HFRUGH�VH�TXH�XPD�IXQomR�FDOFXOD�H�IRUQHFH�XP YDORU��QmR��HVWUXWXUDGR���HP�SDUWLFXODU�XP�SRQWHLUR� `�
 

IXQFWLRQ copia (p : polinomio) : polinomio; 
 var c, q, r : polinomio; 
 EHJLQ c:= QLO;LI p <> QLO WKHQ EHJLQ { Copiar para Baixo } 

q:= copia(p^.baixo); 
 { Copiar para a Direita } 

r:= copia(p^.direita); 
 { Construir Cópia deste Nó } 

new(c); 
 c^.coef:= p^.coef; 
 c^.expo:= p^.expo; 
 c^.baixo:= q; 
 c^.direita:= r 
 HQG;

copia:= c 
 HQG; { copia } 
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• ( FRPR�YHULILFDU�VH�GRLV�3ROLQyPLRV�VmR�LJXDLV"

Abordagem duplamente recorrente: 
 

p = q = QLO 
iguais(p, q)  x (p^.coef = q^.coef) ¼ (p^.expo = q^.expo)  

 ¼ iguais(p^.baixo, q^.baixo)  
 ¼ iguais(p^.direita, q^.direita) 
 

IXQFWLRQ iguais (p, q : polinomio) : boolean; YDU ig : boolean; 
 EHJLQ ig:= (p = QLO) DQG (q = QLO); 
 LI (p <> QLO) DQG (q <> QLO)WKHQ EHJLQ ig:=  (p^.coef = q^.coef) DQG (p^.expo = q^.expo); 
 LI ig 
 WKHQ��EHJLQ��ig:= iguais(p^.baixo, q^.baixo); 
 LI ig 
 WKHQ ig:= iguais(p^.direita, q^.direita) 
 HQG�
 HQG;

iguais:= ig 
 HQG; { iguais } 
�

• 3RU�YH]HV��HP�HVWUXWXUDV�GXSODPHQWH�UHFRUUHQWHV��p�FRQYHQLHQWH�VHJXLU�XPD�DERUGDJHP�PLVWD� ,WHUDWLYD���5HFRUUHQWH��
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• 4XDQWDV�YDULiYHLV�WHP�XP�GDGR�3ROLQyPLR"��� ^ %DVWD�GHWHUPLQDU�D�DOWXUD��Q~PHUR�GH�QtYHLV��GD�HVWUXWXUD�`��

Abordagem duplamente recorrente: 
 

0 se p = QLO 
altura(p)  =

1 + max p^.direita { altura(p^.baixo) } se p � QLO 

{ Vamos utilizar uma abordagem PLVWD: iterativa ao longo dos 
ponteiros direita e recorrente segundo os ponteiros baixo. }�

IXQFWLRQ altura (p : polinomio) : integer; YDU alt, max : integer; 
 este : polinomio; 
 EHJLQ LI p = QLO�� WKHQ altura:= 0 
 HOVH EHJLQ max:= 0; 
 este:= p; 
 { Travessia Iterativa para a “direita” } 
 ZKLOH este <> QLO�GR�� EHJLQ� { Chamada recorrente para “baixo” } � alt:= altura(este ^.baixo); 
 LI alt > max 
 WKHQ max:= alt; 
 este:= este ^.direita�HQG���
 altura:= 1 + max 
 HQG HQG; { altura } 
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�
❒❒ //LLVVWWDDVV **HHQQHHUUDDOOLL]]DDGGDDVV

• 'HILQLomR� /LVWD�� 8PD�/LVWD��*HQHUDOL]DGD��p�XPD�VHTXrQFLD�ILQLWD�GH�HOHPHQWRV���
$  ��D�� D�� ����DQ�

RQGH�FDGD�DL �L�± >���Q@�FRP�Q�� ���p�XP�iWRPR�RX�XPD�/LVWD�

• &RQYHQomR�� (VFUHYHPRV�RV�QRPHV�GH�/LVWDV�HP�0DL~VFXODV��� H�RV�QRPHV�GH�iWRPRV�HP�PLQ~VFXODV���
• 7HUPLQRORJLD��� $ p�R�QRPH�GD�/LVWD��� Q�p�R�FRPSULPHQWR�GD�/LVWD��� VH�Q� ���D�/LVWD�p�QXOD�

VH�Q�� � HQWmR��D� p D�FDEHoD�GD�/LVWD�H�
� �D�� D�� ����DQ� p�D�FDXGD�GD�/LVWD���
([HPSORV�
��� D�/LVWD�QXOD�����D��� /LVWD�FRP�XP�HOHPHQWR���� TXH�p�XPD�/LVWD�FRP�XP�HOHPHQWR�TXH�p�XP�iWRPR���$  ��D���E��F��� /LVWD�GH�QRPH�$�H�FRPSULPHQWR����� FDEHoD�$�� �D� ^XP�iWRPR`�� FDXGD�$�� ���E��F���� ^XPD�/LVWD`�� FDEHoD�FDXGD�$��� ��E��F��� FDXGD�FDXGD�$��� ����
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%  ��$��$������ /LVWD�GH�QRPH�%�H�FRPSULPHQWR����� FDEHoD�%�� �$� ^XPD�/LVWD`�� FDXGD�%�� ��$������� �� FDEHoD�FDXGD�%��� �$�� FDXGD�FDXGD�%��� �������&  ��D��&�� /LVWD�GH�QRPH�&�H�FRPSULPHQWR����� 5HSUHVHQWD�D�VHTXrQFLD�LQILQLWD��� �D���D���D���D�����������

5HSUHVHQWDomR�*UiILFD�
��� ��D��� &� ��D��&�� ���

�D���E��F��� ���

• 'HILQLomR��/LVWD�/LQHDU�
8PD�/LVWD�GL]�VH�/LQHDU�VH�WRGRV�RV�VHXV�HOHPHQWRV�IRUHP�iWRPRV���
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�
❒❒ &&XXUUVVRRUUHHVV ��55HHSSUUHHVVHHQQWWDDoommRR PPLLVVWWDD GGHH HHVVWWUUXXWWXXUUDDVV GGLLQQkkPPLLFFDDVV��

• &RPR�FRQVWUXLU�XPD�HVWUXWXUD�GLQkPLFD�QXPD�OLQJXDJHP�TXH�QmR�SRVVXD�SRQWHLURV"��
o 2 )2575$1�FRQWLQXD�D�VHU�XPD�GDV�OLQJXDJHQV�PDLV�XWLOL]DGDV�HP�FHUWDV�iUHDV�GD�0DWHPiWLFD�H�HQJHQKDULDV��
o 7RGR�R�&RPSLODGRU�GH�XPD�OLQJXDJHP�GH�DOWR�QtYHO�JHUD�XP�SURJUDPD�³HTXLYDOHQWH´�QXPD�OLQJXDJHP�GH�EDL[R�QtYHO��TXH�QmR�WHP�SRQWHLURV��
o �����

• &RQVLGHUHPRV�D�GHFODUDomR��� W\SH ponteiro = ^registo;  
 registo =  UHFRUG elemento : tipo; 
 prox : ponteiro 
 HQG;

YDU p, ponta : ponteiro; � FRP�EDVH�QD�TXDO�IRL�FRQVWUXtGD�D�OLVWD���

• 3DUD�FRQVWUXLU�XPD�HVWUXWXUD�HTXLYDOHQWH�QXP�³3DVFDO�VHP�SRQWHLURV´��XPD�SRVVtYHO�VROXomR�FRQVLVWHP�HP�GHFODUDU���

W\SH indice  = 1..max; 
 elemento  = DUUD\ [indice] RI tipo;  
 prox  = DUUD\ [indice] RI indice; 
 YDU p, ponta : indice; �
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• &RP�EDVH�QHVWD�GHFODUDomR��WHUHPRV�D�OLVWD��

HOHPHQWR� ( ' ) $ % &
� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ����

SUR[� � �� �� � �� � � �� �

SRQWD� �

• 1R�LQtFLR�GR�SURFHVVR��RV�HOHPHQWRV�LUmR�SURYDYHOPHQWH�RFXSDU�DV�SULPHLUDV�SRVLo}HV�QR�YHFWRU���
�
HOHPHQWR� $ % & '

� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ����
SUR[� � �� �� �� � � � � � � � � � �

SRQWD� �

• 0DV�WUDWDQGR�VH�GH�XPD�HVWUXWXUD�GLQkPLFD��VHUmR�HIHFWXDGDV�UHPRo}HV��LQVHUo}HV�H�WURFDV�GH�HOHPHQWRV���
• $ LQVHUomR�GH�XP�QRYR�HOHPHQWR�GHYHUi�FRPHoDU�SRU�SURFXUDU�XP�HVSDoR�OLYUH�� RSHUDomR�FRUUHVSRQGHQWH�DR�new()�����
• $ UHPRomR�GH�XP�HOHPHQWR�GHYHUi�WDPEpP�OLEHUWDU�R�HVSDoR�Mi�QmR�XWLOL]DGR�� dispose()����
• &RPR�DVVLQDODU�RV�HVSDoRV�TXH�HVWmR�OLYUHV"
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�
• 8PD�VROXomR�PDLV�HILFLHQWH�FRQVLVWH�QD�XWLOL]DomR�GH�RXWUD�OLVWD� SDUD�D�JHVWmR�GRV�HVSDoRV�OLYUHV�

max 

HOHPHQWR� ( ©� ' ) ©� $ ©� ©� % & ©� ©� ©� ©�
� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ���

SUR[� � � � �� �� � � �� �� � � �� �� �

SRQWD� �
OLYUHV� �

• 6mR�IDFLOPHQWH�DGDSWiYHLV�DV�DOWHUQDWLYDV�KDELWXDLV�SDUD�D�UHSUHVHQWDomR�GH�/LVWDV�/LJDGDV�/LQHDUHV��FLUFXODUHV��GXSODPHQWH�OLJDGDV������
• $ GLIHUHQoD�IXQGDPHQWDO�FRQVLVWH�QR�OLPLWH�TXH�D�GLPHQVmR�GRV�YHFWRUHV�LPS}H�DR�FRPSULPHQWR�Pi[LPR�GD�OLVWD���
• 'H�PRGR�DQiORJR�VH�UHSUHVHQWDP�WDPEpP�WRGDV�DV�HVWUXWXUDV�GLQkPLFDV�QmR�OLQHDUHV��/LVWDV��ÈUYRUHV��*UDIRV�������

([HUFtFLR�� &RQVWUXD�RV�QHFHVViULRV�PyGXORV�SDUD�LPSOHPHQWDU�DV�RSHUDo}HV�HOHPHQWDUHV�VREUH�/LVWD�/LJDGDV�/LQHDUHV��

([HUFtFLR�� (VWDEHOHoD�XPD�UHSUHVHQWDomR�GH�FXUVRUHV�SDUD�XPD�/LVWD�*HQHUDOL]DGD��


