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1 Exercise 1: Shor9 code protection against arbitrary

single qubit error.

Exercise 1.1 Let E(ρ) =
∑

k EkρE
†
k be the error channel. Show that each error Ek can be

written as
Ek = ek11 + ekXX + ekYXZ + ekZZ. (1)

What constraints are there on the {ekα}?

Exercise 1.2 Show that the Shor9 code protects against E , by showing that each error
Ek can be protected individually (you may use the Knill-Laflamme theorem).

2 Exercise 2: Depolarizing channel on each qubit.

Exercise 1.1 Calculate the logical error rate of the Shor9 code against the independent
identically distributed depolarizing channel.

Exercise 1.2 (BONUS) Calculate the logical error rate of the Shorn code against the
independent identically distributed depolarizing channel.
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