Quantum Computing Epiphany Assignment 4

Q1 Ugr is a unitary operator, so Upj = U}T, SO
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The circuit is given by taking the circuit for Upy given in lectures and con-
jugating all the operators and reversing the order, giving

) (7] ﬁﬂ (1]
) % (H] .
|90) | H | .
Q2
1 A A ,
Uprlz) = %(W + e [1)2(10) + ™2 1))1(10) + €T 1))g -
Applying Sy and Z; gives
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where for qubit 2 we note that exp(27i) = 1, so
Ul SoZ1Upp|z) = |z + 2 (mod 8))
with the mod 8 being due to exp(27i) = 1 again.

Q3 If we take y = 3 for example, r = 330. ged(31%° —1,713) = 23, which gives
us 713 = 23 x 31.



