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�� Review of Vector Analysis

A vector A can be written as

A � �xAx � �yAy � �zAz� 	
�

Similarly� a vector B can be written as

B � �xBx � �yBy � �zBz� 	�

In the above� �x� �y� �z are unit vectors pointing in the x� y� z directions re�
spectively� Ax� Ay and Az are the components of the vector A in the x� y� z
directions respectively� The same statement applies to Bx� By� and Bz�

Addition

A�B � �x	Ax �Bx� � �y	Ay �By� � �z	Az � Bz�� 	��

Multiplication

	a� Dot Product 	scalar product�

A �B � AxBx � AyBy � AzBz� 	��

A �B � B �A� commutative property 	��

A � 	B�C� � A �B�A �C� distributive property 	��

A �B � jAj jBj cos �� 	��

In 	��� � is the angle between vectors A and B�

	b� Cross Product 	vector product�
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Bx By Bz

������ ��x	AyBz � AzBy� � �y	AzBx � AxBz�

� �z	AxBy � AyBx�� 	��

�



A�B � �u jAj jBj sin �� 	��

where �u is a unit vector obtained from A and B via the right hand rule�

A� 	B�C� � A�B�A�C� distributive property 	
��

A� 	B�C� �� 	A�B��C� non�associative property 	

�

A�B � �B�A� anti�commutative property 	
�

Vector Derivatives
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Divergence Theorem
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A � �ndS� 	
��

Stokes Theorem
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A � dl� 	
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Some Useful Vector Identities

a � 	b� c� � b � 	c� a� � c � 	a� b�� 	
��

a� 	b� c� � b 	a � c�� c 	a � b�� 	��

a� a � �� 	
�

a � 	a� b� � �� 	�

r� 	r�� � �� 	��

r � 	r�A� � �� 	��

r � 	�A� � A � r� � �r �A� 	��

r � 	A�B� � B � r �A�A � r �B� 	��

r�r�A � r	r �A��r � rA� 	��
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