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1 Recovering a piecewise constant signal from a noisy measurement

1.1 Formulation

The SoCP formulation of the problem is as follows

min t

s.t. w1‖x− y‖2 + w2‖Ax‖1 ≤ t

w1 and w2 are positive weights adjusted such that w1 + w2 = 1. And A is the matrix as defined in the question.

1.2 Result

Figure 1: Optimal norm of e
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Figure 2: Given noisy signal and the recovered signal with effectively 20 jumps

2 Revenue Maximization

2.1 Formulation

Variables as used with the same name as in the question. Two additional variables, as matrices, are introduced to make
the formulation compact: P = diag(p), Pdisc = diag(pdisc).

max 1Tu

s.t. Ax ≤ cmax

x ≥ 0

Px ≥ u

Pdiscx + (P − Pdisc)q ≥ u
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2.2 Result

Figure 3: Command Window

3 Matrix Completion

3.1 Formulation

The SDP formulation is as follows

min r

s.t Trace(Y ) + Trace(Z) ≤ 2r

x̂ij = Xij wherever Xij 6= 0[
Y X
XT Z

]
≥ 0

3.2 Result
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Figure 4: The trace rank of the completed matrix is 168.523
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