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IDENTIDADES VECTORIALES~A � ( ~B � ~C) = ~B � ~C � ~A = ~C � ~A� ~B~A� ( ~B � ~C) = ( ~A � ~C) ~B � ( ~A � ~B) ~C~A� ( ~B � ~C) + ~B � ( ~C � ~A) + ~C � ( ~A� ~B) = 0( ~A� ~B) � ( ~C � ~D) = ~A � [ ~B � ( ~C � ~D)℄( ~A� ~B) � ( ~C � ~D) = ( ~A � ~C)( ~B � ~D)� ( ~A � ~D)( ~B � ~C)( ~A� ~B)� ( ~C � ~D) = [( ~A� ~B) � ~D℄ ~C � [( ~A� ~B) � ~C℄ ~DIDENTIDADES CON OPERADORES DIFERENCIALES~r(� ) = �~r +  ~r�~r � (� ~A) = ~A � ~r�+ �~r � ~A~r� (� ~A) = �~r� ~A� ~A� ~r�~r � ( ~A� ~B) = ~B � (~r� ~A)� ~A � (~r� ~B)~r� ( ~A� ~B) = ~A(~r � ~B)� ~B(~r � ~A) + ( ~B � ~r) ~A� ( ~A � ~r) ~B~r( ~A � ~B) = ~A� (~r� ~B) + ~B � (~r� ~A) + ( ~B � ~r) ~A+ ( ~A � ~r) ~B~r� (~r� ~A) = ~r(~r � ~A)� ~r2 ~A~r� ~r� = 0~r � (~r� ~A) = 0Casos partiulares de inter�es ~r(r) = r̂~r�1r� = � ~rr3~r � � ~rr3� = 4�Æ(~r)~r � ~r = 3~r � r̂ = 2r(~a � ~r)r̂ = 1r [~a� r̂(~a � r̂)℄ � a?r~r� ~r = 0~r� r̂ = 0
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SISTEMAS DE COORDENADASRetangulares: (x; y; z)! (x̂; ŷ; ẑ)~r = �x̂ ��x + ŷ ��y + ẑ ��z� r2 =  �2�x2 + �2�y2 + �2�z2! ~r � ~A = ��xAx + ��yAy + ��zAz~r� ~A = x̂� ��yAz � ��zAy�+ ŷ� ��zAx � ��xAz�+ ẑ � ��xAy � ��yAx�
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Cil��ndrias: (�; �; z)! (�̂; �̂; ẑ)~r = ��̂ ��� + �̂1� ��� + ẑ ��z� r2 =  1� ���� ��� + 1�2 �2��2 + �2�z2! ~r � ~A = 1� ��� (�A�) + 1� ���(A�) + ��zAz~r� ~A = �̂�1� ���Az � ��zA��+ �̂� ��zA� � ���Az�+ ẑ 1� � ��� (�A�)� ���A��
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Esf�erias: (r; �; �)! (r̂; �̂; �̂)
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~r = �r̂ ��r + �̂1r ��� + �̂ 1r sin � ���� r2 =  1r2 ��r r2 ��r + 1r2 sin � ��� sin � ��� + 1r2 sin2 � �2��2! ~r � ~A = 1r2 ��r (r2Ar) + 1r sin � ��� (sin �A�) + 1r sin � ���(A�)~r� ~A = r̂ 1r sin � � ��� (sin �A�)� ���A��+ �̂1r � 1sin � ���Ar � ��r (rA�)�+ �̂1r � ��r (rA�)� ���Ar�
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