
First, we need to show that dyadic product is in fact a linear operator
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Matrix is the component expression of a 2nd order tensor in a 
particular coordinate system.

How about 2nd order tensors?
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If T is a second order tensor, then its components are transferred between two coordinate systems as,

The inverse, if the components of 2 index array follow the coordinate transformation 
above, it's a 2nd order tensor

Example of a 2-array that is not a tensor

Transpose of a tensor
Transpose of a second order tensor T is defined as,
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Some properties of transpose:
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Some definitions related to symmetry:

Symmetric tensor:

Skew-symmetric

Any 2nd order tensor can be written as the sum of a symmetric and skew symmetric tensors
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Tensor product:

Some properties of tensor product:
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