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Binary pure-state discrimination

– Assume equal priors:
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Density operator – pure and mixed states

16

• State of a quantum system
– Complete knowledge is a pure state
– Incomplete knowledge is a statistical (classically-

random) mixture of pure states
• density operator: positive and unit trace,

|! !

! X =
!

x

pX (x)|" x !" " x | =
!

i

#i |#i !" #i |
!

x

pX (x) = 1
!

i

! i = 1

! ! i |! j " = " ij

Spectral decompositionMixture of pure states,                       

the states don’t have to be orthogonal

! = |" !" " |

Take the statistical mixture intuition with a 
pinch of salt -- same density operator can 
be expressed as different mixtures
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