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Triplet product
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Properties

Interchanging any two rows reverses the sign of the determinant, so

)BC(.A)CB.(A


 PSUEDOSCALAR

Interchanging rows twice the original sign is restored, so

)BA(.C)AC(.B)CB(.A




If any two vectors of the scalar triple product are equal, the scalar 

triple product is zero.
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Vector Triple Product
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Example
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Scalar – Vector – Tensor 

Rotation about the y-axisRotation about the x-axis

Rotation about the z-axis
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2D Rotation

Rotates points by an angle θ about origin (θ >0: counterclockwise rotation)

From ABP triangle:

From ACP’ triangle: A
BC



Vectors

These components are the projections of the vector on the 

basis vectors of the coordinate system chosen to describe 

the vectors.
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The (numerical) values of the components will, therefore,  

be different for different choices of basis vectors.
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Change of Coordinate System. 
The Transformation Matrix
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However , vectors have two 

properties that  are invariant under 

any (transformation) change of 

coordinate axes.

Magnitude                       Direction

Rotation about the z-axis
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Vector transformation

kAjAiAA zyx
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In the original system

of Cartesian coordinates.

In the rotated system

of Cartesian coordinates.kAjAiAA zyx
 
ˆˆˆ
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zyxz AkkAkjAkikAA ).().().(.
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Example:

 sincos yxx AAA  2
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Rotation about the y-axis
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Combination of two rotations, the first being about the z-axis and the 

second about the new y’ axis 
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Derivative of vector
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Derivative of vector PRODUCT
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Integral of vector
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