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Abstract

In this proposal, the author suggests an application for the theory of
integration proposed by Mitter and Young.

In his MIT thesis with Peter Shor [1], Kim discusses codes over Hurwitz surfaces
and applies the theory to quantum codes. Suppose a qubit string was encoded
using a Hurwitz code in Kim’s fashion, then sent over a depolarizing quantum
completely positive trace preserving map [2]. The resulting qubit string, mod-
ified due to the depolarization, must be subject to some form of decoding. In
classical decoding theory, matched filtering is used where the received codeword
or symbol string is projected onto the known codeword strings. The received
string is decoded to the closest match.

In the quantum setting one way would be to project the received state onto
the known codeword subspaces using a suitable operator and determine where
the projection was maximum and decode to that codeword. In a generalized
version, the projection can be seen as a type of integration and then we can
perform integration with respect to a more general measure or operators. This
is where Mitter-Young theory [3] comes in and helps us.
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