
Continue: Orthonormal basis in an inner product vector space:

Interpretation of components of a vector when expressed in an 
orthonormal basis

The starting point is expressing the components of one basis 
set in the other basis set.

In general (2D, 3D) we write
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Before coordinate transformation, we show Q is an orthogonal matrix.
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Interpretation: Any orthogonal matrix is a matrix whose rows 
are orthonormal and at the same time its columns are 
orthonormal. Such matrix can represent a coordinate 
transformation and a coordinate transformation matrix Q also 
is also orthonormal.

Orthonormal bases <-> Q  is orthogonal

What is the real use of Q?
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Speed = mag. Of vel (vec) 

Q? Is magnitude of a vector a scalar?

Then we must prove that it's actually a scalar, that is any 
coordinate system that is used, the same value is computed.
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Now, let's go back to orthonormal bases, and show that vi.wi is 
in fact a scalar.

So in fact, even if we had taken a bad route of defining v.w 
based on vector components (vi.wi) for orthonormal basis, the 
definition would have been a scalar.
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