
COMP-649A 2005 Homework set #4 

This HW counts for half the value of the others 
Due Tuesday December 13,  2005 

 

A. Purity testing codes 

 

Consider the following Purity testing protocol (to purify  states) : 

 

 
 

Remember definition 3 from the paper of Barnum, Crépeau, Gottesman, Smith, Tapp for 

stabilizer purity testing codes: 

 



Definition 3 A stabilizer purity testing code with error is a set of stabilizer codes , for , such

that with , .

That is, for any error in the error group, if is chosen later at random, the probability that the code

detects is at least .  
 

a) Observe that the previous protocol defines at step 1 a random stabilizer code of 

dimension n-1 and prove that the set of all stabilizer codes of dimension n-1 is a stabilizer 

purity testing code with error 1/2. 

(Consider the error space E={ Pauli errors on n qubits}.) 

 

b) Inspired by the above question, prove that the set of all stabilizer codes of dimension 

n-s is a stabilizer purity testing code with error 2
-s
. 

(Consider the error space E={ Pauli errors on n qubits}.) 

 

c) Explicit the number of bits necessary to share the description of a random stabilizer 

code of dimension n-s. Explicit the number of shared secret bits necessary to implement a 

parity testing protocol that uses the code of b) in the context of quantum authentication 

(where no interaction is desired). 


