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7) Absiract Tensor Systems

v, The aim of this section Is to introduce a way of dealing
with systems with complicated tensor products using
diagrams.

v, This can be used to visualize or simplify various proofs in
the next section.

v, As an application, we will discuss quantum teleportation.

v, For much more on this approach, see Bob Coecke and
Aleks Kissenger, oOPi cturing Quantum Pro
Cambridge University Press (2017 ) in Supplemetal
Reading.



7.11) Absiract Index Notation
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Absiract Index Notation
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7.1il) Diagrammatic Notation

v, Even abstract tensors get tedious after a while, so it is useful to
develop a way of representing them with diagrams.

v, A tensor Is represented by a box.

v, A vector index is represented by an upward directed line with Hilbert space
label.

v, A dual vector index is represented by a downward directed line with a Hilbert
space label.

v, Contraction (taking inner products) is represented by joining lines.
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Diagrammatic Notation

. Note: The shape of a box does not matter. Only the direction of the
lines coming out of it matters, e.g.
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