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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 ¢
st.  wil|r —ylle +wal Az <t

wy and we are positive weights adjusted such that w; +ws = 1. And A is the matrix as defined in the question.

1.2 Result
number of iterations = 18
primal objective value = 1.18238261e+01
dual objective value = 1.18238260e+01
gap := trace(xz) = 1.02e-07
relative gap = 4.12e-09
actual relative gap = 4.11e-09

rel. primal infeas (scaled problem) = 2.49e-11
rel. dual . . " = 1.00e-12
rel. primal infeas (unscaled problem) = 0.00e+00
rel. dual . 2 . = 0.00e+00

norm(X), norm(y), norm(Z)
norm(A), norm(b), norm(C)

1.6e+01, 9.9e-01, 2.3e+00
4.0e+01, 1.9e+01, 2.8e+00

Total CPU time (secs) = 0.51
CPU time per 1teration = 0.03
termination code = 0

DIMACS: 1.2e-10 0.0e+00 1.5e-12 0.0e+00 4.le-09 4.le-09

Status: Solved
Optimal value (cvx_optval): +11.8238

optimal_error =

11,2061

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), Puise = diag(p?=°).

maz 17w

st. Az < Chaz

x>0

Px > u

Pyisew + (P — Pyisc)qg > u



2.2 Result

Status: Solved
Optimal value (cvx_optval): +192.5

Activity Levels =

4.0000
22.5000
31.0000

1.5000

Revenue_of_each_activity =

12.0000
32.5000
139.0000
9.0000

Average_price_of_each_activity =

3.0000
1.4444
4.4839
6.0000

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
Lf‘z‘j = Xij wherever Xij 75 0
Y X
[XT Z] =

3.2 Result



Activities ) MATLAB R2018a ~ Fri 16:53 P L = A

MATLAB R2018a

b4 BRI ® Log In
@ ,gljj = [=rndlries & E L, New Variable E{? | Analyze Code @ E @) Preferences (% @ (% Community
— L1 Open Variable {7 Run and Time [} Set Path = Request Support:
New New New Open |-/ Compare Impert £l Favorites simulink  Layout Add-Ons  Help
Script Live Script ¥ - Data Workspace ) Clear Workspace ~ - [ Clear Commands ~ Il Paraltel ~ - v [Z] Learn MATLAB
FILE VARIAELE cope sMuLINK ENVIRONMENT RESOURCES =
T 5 E37 » home » sriram b Desktop -0
L.owd/  U.9YHB L4241 1.0SZ6  L.0U4/ 1.9/ Z.0099 U.9945 -
2.0000  2.0000  3.0000  1.0000  2.0000  1.1679  1.6376  2.0000 ml
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Figure 4: The trace rank of the completed matrix is 168.52



