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Higher order tensors:
Motivation

In 1D stress is related to strain through elastic modulus:
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In 2D and 3D, stress and strain are second order tensor
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Inidicial notation for this equation
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4th order and higher order coordinate transformation:
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A four-indexed array that follows this transformation rule is a 4th order
tensor

Polyads as generalization of dyadic product
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See definition 46 for components of m'th tensor
Theorem 84 for equation (*)
Theorem 88 for coordinate transformation of m'th tensor
Tensor product in general:
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Identity matrix for higher order tensors
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Identity matrix for higher order tensors
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1.13 The vector/cross/exterior product of vectors:
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Q: Is cross product associative?
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Jrvxwy = (v ¢ 1o

(uxv)xw = (u-w)v—(v-w)u

ux(vxw) = (u-w)v—(u-v)w.
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2nd order tensors that we have not covered yet:
1. Orthonormal
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2. Skem aymmetric—) <
3. Symmetric /
4. Positive definite 4 )
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Orthonormal or orthogonal tensors: Q LT \/\oy& QQ\ Q‘@& =
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Orthogonal tensors are rotations plus possibly 1 reflection
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What does an orthogonal tensor represent? R =
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Orthogonal tensors preserve angle, magnitude, inner product, and distances
The following statements are equivalent: 4%
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Orthogonal tensors also preserve angle?

Why?
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Skew-symmetric tensors m @,\f\ 0\/3/( d&
Well, they too also represent rotation! 57 i~ \(CLQ%\QM
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Definition of axis of a second order skew-symmetric tensor
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