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Proof of fact 1 in appendix B is inaccurately presented. This, however, does not affect any of the results
from the paper as fact 1 remains true. In this corrigendum we give a corrected proof of this fact. For
completeness, we provide here full revised appendix B.

Appendix B. Proof of fact 1

Proof. Consider a superposition of k pure mutually orthogonal states |φi〉

|Ψ〉 =
k∑

i=1

αi|φi〉, (1)

and recall that all the considered entanglement quantifiers can be wrapped up in a single formula

E(|ψ〉) = 1 − max
|ϕ〉∈S

|〈ϕ|ψ〉|2, (2)

where S is any set considered in the main text.
Due to the triangle inequality |x + y| � |x|+ |y|, the expression under the maximum on the right-hand

side of the above for the superposition |Ψ〉 can be upper bounded as

|〈ϕ|Ψ〉|2 �
(

k∑
i=1

|αi‖〈ϕ|φi〉|
)2

=

k∑
i=1

|αi|2|〈ϕ|φi〉|2 + 2
∑
i<j

|αiαj‖〈ϕ|φi〉〈ϕ|φj〉|, (3)

which holds for any ϕ. Plugging this into equation (2) and using the fact that
∑

i |αi|2 = 1, we obtain

E(|Ψ〉) �
k∑

i=1

|αi|2E(|φi〉) − 2 max
|ϕ〉∈S

∑
i<j

|αiαj‖〈ϕ|φi〉〈ϕ|φj〉|

�
k∑

i=1

|αi|2E(|φi〉) − 2
∑
i<j

|αiαj| max
|ϕ〉∈S

|〈ϕ|φi〉| max
|ϕ〉∈S

|〈ϕ|φj〉|, (4)

where in the second inequality we have first exploited the fact that the maximum of the sum is upper
bounded by the sum of maxima, and then bounded from above each maximum of products by the product
of maxima. With the aid of the fact that max

|ϕ〉∈S
|〈ϕ|φi〉| =

√
1 − E(|φi〉) this gives the claimed inequality. �
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