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A linear operator L, is a function from vector space V to vector space W that satisfies the following two properties
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There is one remaining point to consider before proceeding on to second-
order tensors. That is, the inner product allows us to interpret a (Euclidean)
vector as a linear operator that maps a vector into a real number (scalar).
In fact, this is the defining property of a first-order tensor, and vectors
are indeed first order tensors. To illuminate this point, let V be the set of
all vectors in some Euclidean point space €. Now consider a specific vector
a € V. where the overbar indicates that we hold a fixed. We can define a
function f; that maps a vector into a scalar by taking the inner product of
a and any vector b € V. That is,

fa(b)=a-h.
A review of the properties of the inner product shows that f; is indeed a
linear operator. In fact, the Riesz representation theorem states that every
linear function on V to R can be represented in this fashion (by varying our
choice of the fixed vector a)! We use a similar approach in the next section
to define second-order tensors af a special class of linear operators.
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For the rest of the course we use orthonormal basis, so indices up or down don't make any difference

Linear functions (operators) themselves form a
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