
Inner product: Indicial representation

- Definition A is ideal in that it does not need a coordinate system so clearly that value of inner product number is 
INDEPENDENT of coordinate system => scalar

- Definition B uses a coordinate system and to show that the value of u.v is independent of coordinate system choice, we 
need to prove that it's value does not change from one coordinate system to another (not the best approach)

- Whenever possible, make the definitions independent of a coordinate system -> we automatically deal with tensors.
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BTW, why the value of inner product u.v is equal to ui vi?
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KittelCharles-IntroductionToSolidStatePhysics8ThEd.pdf
Examples of non-orthogonal coordinate systems for solid lattices
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2nd order tensors = Linear operators
Assume that V and W are two vector spaces and the function L takes vectors from v in V to W

In general, linear functions pass through zero:
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In fact, any linear function from    to R, can be expressed as an inner product
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FYI: non-orthogonal coordinate systems and correct way of indexing
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From this point on, we are not going to be careful with up and down indices (not a big a deal for orthogonal 
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From this point on, we are not going to be careful with up and down indices (not a big a deal for orthogonal 
coordinate systems)

Linear functions form a vector space themselves

A second order tensor is basically a linear map that takes vector 
to vectors and in general higher order tensors map tensors to 
tensors
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