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1. Quantum channels and zero-error information transmission

• (States: purification, Schmidt form. Channels = cptp maps (dual cpup); Choi isomorphism,
Stinespring and Kraus forms.)

• Zero-error classical and quantum codes; entanglement-assisted codes; operator system for-
mulation.

• Dense coding and teleportation.

• Capacities, bounds (Lovász number), examples; optional material.
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2. Entropy, strong subadditivity and its equality conditions

• Entropy and relative entropy; elementary properties.

• Monotonicity of relative entropy and strong subadditivity of entropy.

• Petz’s equality condition; invariant subalgebra.

• Characterisation of equality in SSA.
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3.Norms on states and channels

• Trace norm and Helstrom-Holevo state discrimination; induced norm on channels and the
completion (“diamond norm”); significance of gap between base and completed norm.

• Approximate error correction; various norms and metrics on states and channels.
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• Duality between correctability and decoupling.

• Restricted families of measurements; distinguishability leads to norms on states; relations.
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4. Matrix-Hoeffding tail bound

• Review of i.i.d. real random variables: law of large numbers; large deviation bounds.

• Matrix version using semidefinite ordering.

• Applications: (1) Alon-Roichman theorem on random Cayley graphs; (2) Randomising cor-
relations; (3) State merging.
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