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— New Capra polyhedral approximations of ¢y using Capra cuts
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Figure: ¢

min {gO(X) - x € R"\ {0}, Ax = O} (a) One diagonal (b) Two diagonals (c) All diagonals

— Algorithm and convergence result for the abstract cutting plane method |1, 4, 3| for a general coupling c

Wesay {x'}g C X, {y}rg CYand {2}y CR

primal iterates dual iterates lower bounds [et CP(X; XO; f? ¢, (YI),'>07 (El)i>0) be a cutting plane method

0 I ] ; . . = .
are generated by CP(X.x". f, c. (¥ )/'207 (E )iZO)’ f generating {x'}i>0 C X, {y'}is5o CY and {z'};>1 CR
1. Initialization.

e X CX If _
optimization set » X C X is compact and f : (X, d) — R isls.c in X
2. c_-subgrqdient sele;tion. | » 0.f(x)# @, Vx e X
y'=Y'(x'), where Y' : X = Y'st. V'(x) € 0cf(x) » (argminy f) x {minxf} C E'C X xR, forall i € N

c-subgradient selector

» there exists M > 0 such that

3. i-th primal subproblem.
i i c(x,y) — c(x,y)| < Md(x, ), Vx,x' € X

additional constraints

o | xe€X, (x,z2)€ E'C X xR v)’6UieNYi(XﬂWX(EI))
(x',2') € argmin zst. ¢ > F(xd) + c(x. 1) — c(xd, y) Then |
(x,2)eX xR G , 7 /( miny f
SeBi A » {x'}i>0 has a subsequence {x"\)} -y —— x* € argmin, f
4. Stop condition. If not satisfied / := i+ 1. Go to Step 2 i—+00

— Diverging ¢-subgradients of £ near sparse point [2| and proposed solution with sheath constraints E

» For a source norm ||-||, the Capra coupling =
¢ R"xR"— R
X 0
) = (517 where ¢ =0 7
Ix| 0 " >
» Let f : R” — R be a function and we define
its c-subdifferential 9.f : R” = R" by —

y € 0:f(x) <= o(x,y) — f(X) < e(x,y) — f(x)
Vx' € R”

(a) Diverging ¢-subgradients for £y near sparse points (b) Solution: Sheath constraints £

— T he subproblem of the Capra cutting plane method is a linear program on the sphere!
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(a) Diagram of the Capra cutting plane method (b) Capra cutting plane method subproblem (c) Gurobi cumulative solving time on A € R**®

— Numerical results for minimizing ¢y in ker A\ {0} for a gaussian matrix A € R**° with varying initial cut
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