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Summary From Last Lecture

Larger Hilbert Space view of density operators
Divide universe into system and environment Hgsz = Hs @ Hg
Universe is in a pure state

| . K
s = S M)s ® g or pite or TG

System S can be described by a density operator pg on H
= JSignmsgs g f t
ps = Tre([YXPlse) or  pj. = PISEYy p oF

S
Density operators are positive (¢|ps|¢) = 0 and Trg(ps) = 1.
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The View from the Smaller Church
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The View from the Smaller Church
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Removing the Linearity Condition
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Summary

A general quantum state on a system A is a density operator p, €
L(H ) satisfying

Positivity (Y|p4 ) = 0 for all [) € H,.
Tr(ps) = 1.

This can be derived from
There is a pure state |{) 4z € H 45 and ignoring the environment

pa = Tre([PX¥))

A state must be something that assigns consistent probabilities to all
projective measurements on the system.
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5.4) Postivie Operator Valued Measures
(POVMs)
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The View from the Larger Church
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The View from the Larger Church
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The View from the Smaller Church
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The View from the Smaller Church
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Summary
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Example
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5.5) Completely Positive Maps
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The View from the Larger Church
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The View from the Larger Church
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The View from the Smaller Church
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The View from the Smaller Church
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The View from the Smaller Space
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The View from the Smaller Church
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The View from the Smaller Church
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The View from the Smaller Church
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The View from the Smaller Church
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