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Summary from last time on positivity of symmetric matrices
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An example of how to form positive 2nd order tensors:
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Square root of a positive 2nd order tensor
Theorem 109: > X
S in Psym with principal frame§7(§3 §such that
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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
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Moreover, det R =+ 1 or det R = —1, depending as detF > 0 or < 0.
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In practice (next section) det F > 0 so a deformation is always decomposed to a pure stretch and a rotation.
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Theorem 106 Let
F(Si;) := f(S11. S22, Sa3, S12. Si3, S23)

be a scalar invariant of S € Sym (that is f(S;;) = f (.S',_,). where S;; and
o " - - .
S, are components of S w.r.t. two frames X and X ). Then 3 a unique

real-valued function g of three real variables > \CS
f(s,,i=u(l.(S).I»z(S).13(SD N

where 1; (S) are the fundamental invariants of S. Conversely, any function
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Tensor fields
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These are tensor functions that depend on space (or spacetime for
dynamic problems) coordinates
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Since the definition is based on coordinate components, we need to show that it's coordinate-independent

Let's show this for a second order tensor
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Interpretation of gradient:
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