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One way is to form Q matrix and do the coordinate transformation rule
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Positive definite tensors:
Background discussion
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Positive or positive-definite tensor:
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Because of (1) we only need to check positive-definiteness for the symmetric part of T
Examples:

For symmetric matrices we can diagonalize them and express them in their eigen-value (principal) direction.
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A 2nd order tensor is positive if all its eigenvalues are greater than equal to zero x\‘ 2 0]
It's positive definite-definite if .... Are greater than zero Xl‘ >O
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Side note: positive (definite) matrices define norms or semi-norms:
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Idea:
One way to create a positive(definite) tensor

t
Assume F is a second order tensor. ThenF F is a positive tensor and it's a positive definite tensor if det F:7£0
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Theorem 112 (Polar Decomposition Theorem) Let F € Inv V. Then
3 a unique pair of tensors U,V € Psym and a unique R € Orth V 3

F=RU=VR.

Moreover, det R =+ 1 or det R = —1, depending as det F > 0 or < 0.

Motivation: We'll use this equation later ...
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