2020-09-21 self-study notes

1.

Absorbing operations into measurements
(with possible dim change)

. Transpose trick with possible dim change
. A useful lemma on partial tracing

. Reference to monotonicity of trace distance

under quantum operations
(Watrous book, p34, (1.182)-(1.183), and
parts of p32-33 may also help.)



1. Absorbing operations into measurements
(with possible dim change)



lemma: &+ YEYTH = &+ & YuyY

Interpretation: ¢ —Iv

H: any of the
/ ‘ meas operators

state transformation

not necessarily unitary
or even dim preserving
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Special & familiar case: Y unitary, meas projective.
A unitary before a meas is equivalent to changing
the measurement basis the opposite way.



Proof of lemma: use linearity on ¢ & H . (but not on 'y 1]
suffices to show for & = 1l , R={kX]
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Question: when we absorb operations into meas
operators, do we get the correct postmeas state ?
Why 7

Answer: yes.

Idea: If the replacement (of operation + meas by a
new measurement) is exact (as guantum operations)
then, the replacement, composed with the identity
operation on the rest of the universe, is still exact.

This statement holds independent of the input, which
can be arbitrarily correlated between the measured
system and the rest of the universe containing the
postmeas state. So, the postmeas state must also
be correct.



2. Transpose trick with possible dim change
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3. A useful lemma on partial tracing
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