
Tensor fields:
At each spatial location, we deal with a tensor

Examples of uses of tensor fields
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Since definition (1) is coordinate-dependent (using components of T in a given coordinate system) we need to 
demonstrate that it’s a tensor

Example, a 2nd order tensor:

We demonstrated that the gradient of a second order tensor is a 3rd order tensor (components transform as 
3rd order tensor). Same applies to any other tensor order.

Interpretation of the gradient operator:
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Interpretation of the gradient operator:
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We can do a Taylor's expansion of a vector and observe:

Orthonormal curvilinear coordinate systems:
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How do we calculate the gradient in the polar coordinate system?
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Demonstration of gradient equation for polar coordinate, for a vector
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Demonstration of gradient equation for polar coordinate, for a vector
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Please read appendix C

   ME536 Page 8    


