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A. Proof of Lemma 1 function g(H) of = S s given by
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We consider the following general optimization problem g(H) g
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Before we proceed we need the following lemma _
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where P, (-) is the soft-thresholding operator defined in iyl 2p u 4p
(7) (Donoho, 1995).
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The proof of Lemma 6 can be found in Duchi &Singes 4u 4u

2,19 .Based on the above lemma it is edsy to verify that So the Lagrange dual problem is
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6.  and the optimal dual solution is
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First we consider the case ||Y||cc < Y_Then it is easy to W = Py (¥)ll5
verify that - 2
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Since [|0]|2 < + 0 is also an optimal solution to( 5o X. — argmin 5~ 2)’ n 2V ™
Next we consider the case |ly|l.o > y_. Fol xl Hella oM
lowing the standard analysis of convex optimiza Lemmab___ > p (y).
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B. Proof of Lemma 2

We 1Tt consider the case sign(x; u) =% ie.
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Then we have
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Thus

sign(x, u) = sign <x;r|u|) =1 = sign(x; u)
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