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Examples for D:

non-negativity 0 < f(x)

monotonicity 0 < f'(x)
convexity 0 < f"(x)
v-monotonicity 0 < 9%f(x)Vj or 0 < 9% f(x) < ... < 9%f(x)

supermodularity 0 < gifgg Vi #j € [d]

0 < Df(x) [NXIEIKI



https://arxiv.org/abs/2101.01519

Examples for D:

non-negativity 0 < f(x)

monotonicity 0 < f'(x)

convexity 0 < f"(x)

v-monotonicity 0 < 9%f(x)Vjor 0 < 0% f(x) <...< 9%f(x)
supermodularity 0 < gifgg Vi # j € [d]

o Apps: economics, statistics, finance, RL, supply chain models, game theory.
o Rich fn classes: f € Hyx -5 Fourier analysis, polynomials, splines, ...

Goal
0< Df(x) WxeK

Zoltan Szabd Shape-Constrained Kernel Machines


https://arxiv.org/abs/2101.01519

Examples for D:

non-negativity 0 < f(x)

monotonicity 0 < f'(x)

convexity 0< f”(x)

v-monotonicity 0 < aejf(x) Vjor0< d%f(x) <...< d°f(x)

supermodularity 0 < ax ax ) i #j € [d]

o Apps: economics, statistics, finance, RL, supply chain models, game theory.
o Rich fn classes: f € Hyx -5 Fourier analysis, polynomials, splines, ...

Goal
0< Df(x) WxeK

Tightening [Aubin-Frankowski and Szabé, 2022]: consistent

original constraint: SOC constraint:
0<Df(x) Vx € & nm ||fll3, < Df(Xm) Ym € [M]

Zoltan Szabd Shape-Constrained Kernel Machines
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Goal
0< Df(x) [WxEK

original constraint: SOC constraint:
0<Df(x) Vx € K 0 [|fll3¢, < Df(&m) Ym € [M]

Optimal trajectory with SOC constraints (ball covering)

-4+ = = «Optimal trajectory with discretized constraints (n = 0)
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original constraint: SOC constraint:
0<Df(x) Vx e K nim [|fllg;, < DF(Xm) Vm € [M]
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