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Vector Terms and Operations in Cartesian Component Form (from Reddy & Rasmussen).

_______________________________________________________________________________________

Term or Operation Vector Form Cartesian Component Form

_______________________________________________________________________________________

1.  Vector A Ai

2.  Scalar (dot) product A � B AiBi

3.  Vector (cross) product A�B �ijkAjBk

4.  Scalar triple product A � (B�C) �ijkAiBjCk

5.  Vector triple product A� (B�C) � B(A � C) �C(A � B) �ijk�klmAjBlCm

6.  Divergence of A � � A
�Ai
�xi

7.  Divergence of UA �U � A�U� � A U
�Ai
�xi

� Ai
�U
�xi

    (U, scalar function)

8.  Divergence of (A + B) � � A��� B
�Ai
�xi

�
�Bi
�xi

9.  Divergence of (A � B) B � (��A) �A � (��B) �

�xi
(�ijkAjBk)

10. Curl of A ��A �ijk
�Ak
�xj

11. Curl of UA �U�A�U��A �ijkU
�Ak
�xj

� �ijkAk
�U
�xj

12. Curl of (A + B) ��A���B �ijk
�Ak
�xj

� �ijk
�Bk
�xj

13. Curl of (A � B) A(� � B) �B(� � A) � (B � �)A� (A � �)B �
�

�xi
(�ijk�klmAlBm)

14. (Curl of A) � B (��A) �B � B � [�A� (�A)T] Bj(
�Ai
�xj

�
�Aj

�xi
)

15. �2U �
2U ��� (�U) �

�xi

�

�xi
U

16. �2A �
2A � (� � �)A �

�xi

�

�xi
Aj

17. �� (��A) �(� � A) � (� � �)A �

�xj

�

�xi
Aj �

�

�xj

�

�xj
Ai

18.  (A � �)B (A � �)B Aj
�Bi
�xj

19.  A(� � B) A(� � B) Ai

�Bj

�xj


