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Resumo:

Neste estudo foi analisado um circuito de corrente alternada, no qual foi aplicada a Lei de Kirchhoff das 
Tensões e a Lei de Ohm, o que resultou em um sistema de duas equações lineares e duas variáveis. Para 
a resolução desses sistemas foram aplicados os conhecimentos de Cálculo e Métodos Numéricos, mais 
especificamente a Regra de Cramer e o método iterativo de Gauss-Seidel. Posteriormente, o resultado foi 
confrontado com os resultados produzidos pelo software VCN. O objetivo do problema proposto era 
inferir o valor da corrente I0 através de análise de malhas. O valor encontrado por ambos os métodos, e 
também no VCN, foi de I0 = 6,12  144,78º. Este resultado mostra que, para essa situação particular, o 
método de Gauss-Seidel pode ser aplicado mesmo sendo a matriz linear das correntes do sistema uma 
matriz complexa. Tal uso traz uma boa perspectiva de estudos para a resolução de circuitos CA, uma vez 
que os métodos diretos possuem limitações que os métodos iterativos superam, pois a Regra de Cramer, 
a Eliminação Gaussiana e retrosubstituição só podem ser utilizados para sistemas lineares quadrados e 
este procedimento para matrizes maiores se torna extremamente trabalhoso. Assim, o estudo 
aprofundado de Cálculo Numérico para a engenharia possui um grande valor educacional e é uma 
ferramenta valiosa para a resolução de problemas de circuitos elétricos que podem surgir no cotidiano do 
profissional de engenharia.
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$ XWLOL]DomR GR &iOFXOR 1XPpULFR HP FLrQFLDV H[DWDV H HQJHQKDULDV p XP LQVWUXPHQWR� � � � � � � � � � � � �
LPSRUWDQWH QD UHVROXomR GH SUREOHPDV GH DOWD FRPSOH[LGDGH� $WUDYpV GHOH p SRVVtYHO FKHJDU D� � � � � � � � � � � � � �
UHVXOWDGRV TXH PpWRGRV DQDOtWLFRV VRPHQWH QmR VmR FDSD]HV GH HQFRQWUDU� 3DUDOHODPHQWH� D� � � � � � � � � � � �
DWXDO RIHUWD GH FRPSXWDGRUHV� FRP FDSDFLGDGH GH SURFHVVDU XPD JUDQGH TXDQWLGDGH GH� � � � � � � � � � � �
LQIRUPDo}HV H D UHDOL]DU GH FiOFXORV FRPSOH[RV HP IUDo}HV GH VHJXQGR� DX[LOLD QR HQVLQR GH� � � � � � � � � � � � � � �
DWUDYpV�GH� �VRIWZDUHV��TXH�IDFLOLWDP�D�YLVXDOL]DomR�GRV�PpWRGRV�QXPpULFRV��027$����������

(VVH DSUHQGL]DGR p LPSRUWDQWH QD iUHD GH HQJHQKDULD� SRU H[HPSOR� TXDQGR p� � � � � � � � � � � �
QHFHVViULD D PDQXWHQomR HP XP GHWHUPLQDGR SRQWR GH XP FLUFXLWR H� SDUD WDQWR� ID]�VH PLVWHU� � � � � � � � � � � � � � �
D TXDQWLILFDomR GR YDORU GD FRUUHQWH RX WHQVmR QHVVH SRQWR� 4XDQGR HVWH YDORU QmR p� � � � � � � � � � � � � � �
FRQKHFLGR� XWLOL]D�VH D DQiOLVH GH FRUUHQWHV RX WHQV}HV SDUD VXD GHWHUPLQDomR �6$',.8�� � � � � � � � � � � �
�������

$ DQiOLVH PDWHPiWLFD GH XP FLUFXLWR &$ VHULD XP WDQWR LPSUDWLFiYHO QR GRPtQLR GR� � � � � � � � � � � � � �
WHPSR� HQYROYHQGR FiOFXORV WUDEDOKRVRV� 3DUD ILQV GH VLPSOLILFDomR� XWLOL]D�VH R �IDVRU �TXH ³p� � � � � � � � � � � � �
XP Q~PHUR FRPSOH[R TXH FRQWpP LQIRUPDo}HV GD DPSOLWXGH H GR kQJXOR GH IDVH GH GH XPD� � � � � � � � � � � � � � � �
IXQomR�VHQRLGDO´��1,/6621��������S��������2V�IDVRUHV�VmR�EDVHDGRV�QD�LGHQWLGDGH�GH�(XOHU��

������������������������������������ ��������������������������������������������������������������RV��� MVHQ�� �HM�  F � � �
2 FRV UHSUHVHQWD D SDUWH UHDO GH XP Q~PHUR FRPSOH[R� HQTXDQWR VHQR UHSUHVHQWD� � �� � � � � � � � � � � � �� � �

D SDUWH LPDJLQiULD� $VVLP� SRGH�VH UHSUHVHQWDU D IXQomR GD WHQVmR DWUDYpV GH IDVRUHV� GD� � � � � � � � � � � � � �
VHJXLQWH�IRUPD��1,/6621���������
���������������������������������������� ���������������������������������������������������P�FRV��&W� �� 9 P��� �9  9 � �  � �

3RU RXWUR ODGR� XP FLUFXLWR WDPEpP SRVVXL� DOpP GD IRQWH GH WHQVmR� RV FKDPDGRV� � � � � � � � � � � � � �
HOHPHQWRV SDVVLYRV TXH VmR GHILQLGRV FRPR RV UHVLVWRUHV �5�� FDSDFLWRUHV �&� H LQGXWRUHV �/��� � � � � � � � � � � � � �
(VWHV�HOHPHQWRV�WrP�VHX�FRPSRUWDPHQWR�PRGHODGR�SHOD�OHL�GH�2KP�� �
���������������������������������������������������������� ������������������������������������������������������������������������������,9  = �
RQGH����9�� �WHQVmR���= �� �LPSHGkQFLD�GR�FLUFXLWR�H��, �� �&RUUHQWH�FLUFXODQWH�QR�FLUFXLWR��
�
��������������������������������������)LJXUD����5HODomR�9�,�GRV�HOHPHQWRV�SDVVLYRV�GH�XP�FLUFXLWR�&$��
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e LPSRUWDQWH OHPEUDU TXH D LPSHGkQFLD �= GH XP FLUFXLWR p XP Q~PHUR FRPSOH[R QR� � � � � � � � � � � � � � �
GRPtQLR�GD�IUHTXrQFLD��VHQGR�UHSUHVHQWDGR�QDV�IRUPDV�UHWDQJXODU�H�SRODU��UHVSHFWLYDPHQWH��

����������������� ���������������������������������������������������������; � _= _�� �=  5� � M  � �� �
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2 SUREOHPD D VHU UHVROYLGR QHVWH HVWXGR HQYROYH� LQLFLDOPHQWH� D DSOLFDomR GD /HL GH� � � � � � � � � � � � � �
2KP H GD /HL GH .LUFKKRII SDUD WHQVmR QD HVWUXWXUDomR GDV HTXDo}HV GH FRUUHQWH GR FLUFXLWR�� � � � � � � � � � � � � � � �
3RVWHULRUPHQWH� SDUD ILQV GH FRPSDUDomR� XWLOL]DU�VH�i GRLV PpWRGRV SDUD D UHVROXomR GDV� � � � � � � � � � � �
HTXDo}HV��R�PpWRGR�GLUHWR�GH�&UDPHU�H�R�LWHUDWLYR�GH�*DXVV�6HLGHO��
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3DUD D UHVROXomR GH FLUFXLWRV HP IRUPD GH PDOKDV� DSOLFD�VH D /.7� WDPEpP FRQKHFLGD� � � � � � � � � � � � � �
FRPR OHL GDV PDOKDV� TXH DILUPD TXH DV WHQV}HV DR ORQJR GH XP FDPLQKR IHFKDGR WrP VRPD� � � � � � � � � � � � � � � � �
DOJpEULFD LJXDO D ]HUR� (P RXWUDV SDODYUDV� D VRPD GDV HOHYDo}HV GH WHQVmR p LJXDO j VRPD GDV� � � � � � � � � � � � � � � � � �
TXHGDV�GH�WHQVmR��6$',.8���������([SUHVVD�PDWHPDWLFDPHQWH��HVVD�OHL�GL]�TXH��
�
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RQGH��0�R�Q~PHUR�GH�WHQV}HV�QD�PDOKD�H��9P��p�D�P�pVLPD�WHQVmR��

$SyV D GHWHUPLQDomR GR VLVWHPD GH HTXDo}HV FDUDFWHUtVWLFR GR FLUFXLWR� GHYH�VH DSOLFDU� � � � � � � � � � � �
PpWRGRV GLUHWRV RX LWHUDWLYRV SDUD VXD UHVROXomR� H[SOLFLWDQGR�VH RV YDORUHV GDV YDULiYHLV� � � � � � � � � � � �
DQDOLVDGDV� 2 SULPHLUR PpWRGR D VHU DSOLFDGR p D 5HJUD GH &UDPHU� XP PpWRGR GLUHWR TXH� � � � � � � � � � � � � � � �
IRUQHFH�D�VROXomR�H[DWD�GH�XP�VLVWHPD�OLQHDU�FRPSOH[R���

2 PpWRGR LWHUDWLYR XWLOL]DGR IRL R GH *DXVV�6HLGHO� XWLOL]D�VH GR SUHVVXSRVWR GH TXH� � � � � � � � � � � � �
FRQKHFHQGR D HVWLPDWLYD LQLFLDO p SRVVtYHO REWHU RV YDORUHV GH � ��� �� � � � [���� � � � � � � ; ���� � ; ���� � ; �Q�� �
&RQWXGR� DSyV R FiOFXOR GH � XVD�VH RV YDORUHV [���
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2 FLUFXLWR XWLOL]DGR SDUD H[HPSOLILFDomR GR XVR GRV PpWRGRV GH &UDPHU H GH� � � � � � � � � � � � �
*DXVV�6HLGHO HVWi UHSUHVHQWDGR DEDL[R� 1HVWH� R REMHWLYR p GHWHUPLQDU D FRUUHQWH �, �� XWLOL]DQGR� � � � � � � � � � � � �
D�DQiOLVH�GH�PDOKDV��
����������������������������������������������)LJXUD����&LUFXLWR�HOpWULFR�SUREOHPD��
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$R�DSOLFDU�VH�D�/.7�QD�UHVROXomR�GHVWH�FLUFXLWR��QD�PDOKD����WHP�VH��
������M ������ �M ����, �������� �M ����, ������ �M �����, ���� ���
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����� �M ����� �M ����, �������� �M ��� �, �������� �M ��� �, ������������� ���

1D PDOKD �� D FRUUHQWH �, �� Mi p FRQKHFLGD� SRLV SRVVXL XPD IRQWH GH FRUUHQWH� (QWmR �, ��� � � � � � � � � � � � � � � � � �
�

�
� �� $� 3RUWDQWR� DR VXEVWLWXLU HVWH YDORU QDV HTXDo}HV DFLPD H UHRUJDQL]DQGR R VLVWHPD�� � � � � � � � � � � � � � � �

FKHJD�VH�j�FRPSRVLomR�GH�XP�VLVWHPD�OLQHDU�FRPSOH[R���
�
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LWHUDWLYR GH *DXVV�6HLGHO� 3RVWHULRUPHQWH� R UHVXOWDGR IRL FRQIURQWDGR FRP RV UHVXOWDGRV� � � � � � � � � � �
SURGX]LGRV�SHOR��VRIWZDUH��9&1��

2 REMHWLYR GR SUREOHPD SURSRVWR HUD LQIHULU R YDORU GD FRUUHQWH DWUDYpV GH DQiOLVH� � � � � � � � � � � �,� � � �
GH PDOKDV� 2 YDORU HQFRQWUDGR SRU DPERV RV PpWRGRV� H WDPEpP QR 9&1� IRL GH �, ��  ������ � � � � � � � � � � � � � � � � � �
�������� (VWH UHVXOWDGR PRVWUD TXH� SDUD HVVD VLWXDomR SDUWLFXODU� R PpWRGR GH *DXVV�6HLGHO� � � � � � � � � � � � �
SRGH VHU DSOLFDGR PHVPR VHQGR D PDWUL] OLQHDU GDV FRUUHQWHV GR VLVWHPD XPD PDWUL]� � � � � � � � � � � � � �
FRPSOH[D���

7DO XVR WUD] XPD ERD SHUVSHFWLYD GH HVWXGRV SDUD D UHVROXomR GH FLUFXLWRV &$� XPD YH]� � � � � � � � � � � � � � � �
TXH RV PpWRGRV GLUHWRV SRVVXHP OLPLWDo}HV TXH RV PpWRGRV LWHUDWLYRV VXSHUDP� SRLV D 5HJUD� � � � � � � � � � � � � �
GH &UDPHU� D (OLPLQDomR *DXVVLDQD H UHWURVXEVWLWXLomR Vy SRGHP VHU XWLOL]DGRV SDUD VLVWHPDV� � � � � � � � � � � � �
OLQHDUHV TXDGUDGRV ��[�� �[�� �[������1[1� H HVWH SURFHGLPHQWR SDUD PDWUL]HV PDLRUHV VH WRUQD� � � � � � � � � � � � �
H[WUHPDPHQWH WUDEDOKRVR� $VVLP� R HVWXGR DSURIXQGDGR GH &iOFXOR 1XPpULFR SDUD D� � � � � � � � � � �
HQJHQKDULD SRVVXL XP JUDQGH YDORU HGXFDFLRQDO H p XPD IHUUDPHQWD YDOLRVD SDUD D UHVROXomR� � � � � � � � � � � � � �
GH SUREOHPDV GH FLUFXLWRV HOpWULFRV TXH SRGHP VXUJLU QR FRWLGLDQR GR SURILVVLRQDO GH� � � � � � � � � � � � �
HQJHQKDULD���
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�
%(5*$0$6&+,� )ODXOOHV %� �&iOFXOR QXPpULFR FRP 0$7/$%�� 1RWDV GH $XOD� 'LVSRQtYHO HP�� � � � � � � � � � � �
�KWWS���ZZZ�XHVE�EU�SURIHVVRU�IODXOOHV�GRZQORDG�FXUVRV�$3&1�SGI!�$FHVVR�HP����PDL���������

�
027$� 5DIDHO 3HUD]]R %DUERVD� &yGLJR OLYUH 6FLODE SDUD R HQVLQR GH &iOFXOR 1XPpULFR�� LQ�� � � � � � � � � � � � � �
6,03Ï6,2 %5$6,/(,52 '( ,1)250È7,&$ 1$ ('8&$d­2� ���� ����� $UDFDMX� $QDLV GR� � � � � � � � � � �
;;,,�6%,(���;9,,�:,(�$UDFDMX��������S�����

�
1,/6621� -DPHV :� 5,('(/� 6XVDQ $� �&LUFXLWRV HOpWULFRV �� 5HYLVmR WpFQLFD� $QW{QLR (PtOLR� � � � � � � � � � � �
$QJXHWK GH $UD~MR� ,YDQ -RVp GD 6LOYD /RSHV� WUDGXomR� $UOHWH 6LPLOH 0DUTXHV� � HG� 6­2 3$8/2�� � � � � � � � � � � � � � � �
3UHQWLFH�+DOO��������
�
58**,(52� 0iUFLD $� *RPHV� /23(6� 9HUD /~FLD GD 5RFKD� &iOFXOR QXPpULFR DVSHFWRV WHyULFRV� � � � � � � � � � � � �
H�FRPSXWDFLRQDLV �����HG��6­2�3$8/2��3HDUVRQ��������
�
6$',.8� 0DWWKHZ 1� 2� $/(;$1'(5� &KDUOHV .�� �)XQGDPHQWRV GH FLUFXLWRV HOpWULFRV��7UDGXomR�� � � � � � � � � � �
-RVp /XFLPDU GR 1DVFLPHQWR� UHYLVmR WpFQLFD� $QW{QLR 3HUWHQFH -~QLRU� � HG� ��� S� 32572� � � � � � � � � � � � � �
$/(*5(��$0*+��������
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