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A New Function Embedding Method for the Multiple-Controlled Unitary Gate based
on Literal Switch
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ABSTRACT

As the quantum gate matrix isa 7™ T+ > 7" ! dimension when the radix is r, the number of control state vectors is n, and the number of target state

vectors is one, the matrix dimension with increasing n is exponentially increasing. If the number of control state vectors is 2", then the number of 2" — 1
unit matrix operations preserves the output from the input, and only one can be performed the unitary operation to the target state vector. Therefore, this
paper proposes a new method of function embedding that can replace 2" — 1 times of unit matrix operations with deterministic contribution to matrix
dimension by arithmetic power switch of the unitary gate. The proposed function embedding method uses a binary literal switch with a multivalued
threshold, so that a general purpose hybrid MCU gate can be realized ina » > r unitary matrix.
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