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Definition 3.2.3. The k" tensor power of V is

1l
L@ T"(V) =V VRV,

k factors
s &%\N.g\

with 7°(V) = C and T'(V) = V. Elements of the vector space T*(V) are called

k-tensors.
-\-\ >Deﬁnition 3.2.4. The tensor algebra T(V') on V is the associative algebra
S (V) = k@ V),
:—0

with associative product 7™(V) @ T"(V) — T™" (V') defined on m-tensors and
n-tensors by (v;, ® -+ ®v;,,) @ (v}, @ - ®V;,) =V, @+ QV;, QVj; ®- - ®v;,, and
extended by linearity.

Another formulation of T'(V') is as the algebra of complex polynomials with
basis elements of V' serving as noncommuting indeterminates.
Proposition 3.2.5. The tensor algebra on T'(V') is identified with the free algebra
C(B), where B is any basis of V.

Remark 3.2.6. We will write products as either a ® b or ab depending on emphasis.
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