
Exercise 3: Solving the Trust-Region Subproblem

minimize
w∈{0,1}p

F (k) +g (k)T
(
w − w (k)

)
subject to ‖w −w (k)‖1 ≤ ∆k ,

Exercise: Solve TR-subproblem in O(N) steps; N dimension of w !

1 Re-write trust-region constraint as knapsack-like constraint:

‖w−w (k)‖1 ≤ ∆k ⇔
∑

w
(k)
i =0

w i−
∑

w
(k)
i =1

w i ≤ ∆k−
∑

w
(k)
i =1

1

2 Distinguish four case

1 w
(k)
i = 0 and g

(k)
i ≥ 0 ⇒ fix w i = 0 no reduction

2 w
(k)
i = 1 and g

(k)
i ≤ 0 ⇒ fix w i = 1 no reduction

3 w
(k)
i = 0 and g

(k)
i < 0

4 w
(k)
i = 1 and g

(k)
i > 0

... get knapsack problem: min
ŵ

ĝT ŵ s.t. 1T ŵ ≤ δ
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