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1 ReHLine with quadratic coefficient

Below we will provide update formulas to extend ReHLine algorithm to the
following set of problems:

min
w∈Rd

1

2
wTGw − µTw +

n∑
i=1

L∑
l=1

ReLU(ulix
T
i w + vli)+

+

n∑
i=1

H∑
h=1

ReHUτhi
(shix

T
i w + thi) s.t. Aw + b ≥ 0

1. CD update λli {
λnew
li = P[0,1]

(
λli +

ulix
T
i wold+vli

u2
lix

T
i G−1xi

)
wnew = wold − (λnew

li − λold
li )uliG

−1xi

2. CD update γhi{
γnew
hi = P[0,τhi]

(
γhi +

shix
T
i wold−γold

hi +thi

s2hix
T
i G−1xi+1

)
wnew = wold − (γnew

hi − γold
hi )shiG

−1xi

3. CD update ξk {
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4. Primal-dual relationship

w = G−1
(
µ+AT ξ − Ū(3)vec(Λ)− S̄(3)vec(Γ)

)
Note that nothing much changes to the original algorithm other than tucked

in G−1 terms and presence of µ term in the primal-dual relationship.
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