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1 Exercise 1: The 7 qubit code.

Consider the 7 qubit code defined by the following 6 stabilizer operators:

Sl - le3Z5Z7 S4 — X1X3X5X7 (]_)
SQ — ZQZ3Z6Z7 S5 - X2X3X6X7 (2)
Sg - Z4Z5Z6Z7 S@ — X4X5X6X7 (3)

Show that the 7 qubit code defined by the stabilizer operators {51, - - , S} protects against
arbitrary single qubit phase (Z) or flip (X) errors.

2 Exercise 2: The 5 qubit code.

Consider the 5 qubit code defined by the operators

S\ = XiZZsX, (4)
So = XoZ3Z4 X5 (5)
Sy = X1X32,75 (6)
Sy = 1 XoXyZs (7)

Exercise 1.1 Argue that the stabiliser operators are all mutually commuting.

Exercise 1.2 Show that X = X 1 XoX3X4X5 and Z = Z,7,757475 are logical operators
of the code. Show that the distance of the code is at most 3.

Exercise 1.3 Show that the 5 qubit code protects against arbitrary single qubit flip or
phase error (use may use Knill-Laflamme).



