
A Prox shift

We want to find a simple, numerically-friendly expression for

−d(q) + 〈∇d(q), q〉

First we derive an expression for 〈∇d(q), q〉. Let i ∈ Ij and nj be the dimensionality of simplex j.
Taking derivatives we have

∇jid(q) = βj(log
qi
qpj

+ 1) +
∑

k∈Dij

βk

(
log nk −

∑

i′∈Ik

xi′

xpk

)

= βj(log
qi
qpj

+ 1) +
∑

k∈Dij

βk (log nk − 1)

Taking the inner product with q gives

〈∇d(q), q〉 =
∑

j∈SQ;i∈Ij
qi


βj(log

qi
qpj

+ 1) +
∑

k∈Dij

βk (log nk − 1)




Subtracting −d(q) gives

−d(q) + 〈∇d(q), q〉 = −
∑

j∈SQ;i∈Ij
βjqi log

qi
qpj
−
∑

j∈SQ
βjqpj log(nj)

+
∑

j∈SQ;i∈Ij
qi


βj(log

qi
qpj

+ 1) +
∑

k∈Dij

βk (log nk − 1)




=
∑

j∈SQ;i∈Ij
qiβj +

∑

j∈SQ

∑

k∈Dij

qpkβk (log nk − 1)−
∑

j∈SQ
βjqpj log(nj)

=
∑

j∈SQ
qpjβj +

∑

j∈SQ

∑

k∈Dij

qpkβk (log nk − 1)−
∑

j∈SQ
βjqpj log(nj)

=
∑

j∈SQ

∑

k∈Dij

qpkβk (log nk − 1)−
∑

j∈SQ
βjqpj (log(nj)− 1)

=−
∑

j∈SQ;bjQ=0

βjqpj (log(nj)− 1)
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