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1. Compute the coherent information for the trace channel

ND(ρ) =
1

2
tr[ρ]112 , (1)

and the completley dephasing channel

Nϕ(ρ) =
1

2
ρ+

1

2
ZρZ . (2)

2. [Additivity of coherent information for degradable channels]

A quantum channel NA→B is degradable if there exists a channel DB→E such that

N c
A→E (ρA) = DB→E (NA→B (ρA)) (3)

for any input state ρA, where N c
A→E is the channel complementary to N .

Let N and M be any quantum channels that are degradable. Show that the coherent information of the
tensor-product channel N ⊗M is the sum of their individual coherent informations:

Q(N ⊗M) = Q(N ) +Q(M) . (4)

3. Show that the erasure channel

N easure,p
A→B (ρA) = (1− p)ρB + p|eB〉〈eB | (5)

is degradable if the erase probability is p ≤ 1/2.


	

