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Introductlon

Kolmogorov Arnold Representation Theorem (KAT) Spline
[A. N. Kolmogorov 1957] o Knot
2n—+1
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Kolmogorov Arnold Networks
(KAN) [Z. Liu 2024]
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PPE = Piece-wise polynomial error
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" Piecewise Newton’s Polynomial
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Newton s Polynomial + Reminder

n+i—-1

F(0) = Penlf (0] () = [Talf + Z[Tn il 1_[ (x—1,) [C. De Boor 1978]

f(x) = :Pk,n[f(lem)](x) + (x — Tn) o (X — Tn+k) [Tn» ---;Tn+k'x]f [C. De Boor 1978]
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Interpolatlon error u
f(x) = :Pk,n[f(lem)](x) + (X — 7). (X — Tpap) [Ty oo Tgio X1 [C. De Boor 1978]

GO = Penlf a1 0] < s M2 = 1) =2 (6 70) [Thm, 1]
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Non-zero error at knot

el (t) = f(z) = fim (@)

£ GO = fimg G| < @ () + |Prnlef Cram) | GO| =2 (265 710) [Lemma 1]
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Lipschitz sharing and error division at knots

® Lipschitz division: Li= Ly

L L
L

Ly = nNz Ly = (Lp)" an Ly, = " - L [Inspired by J. Liu 2020]
. _ =1 Vi
i=1 i=1

® Error at knot sharing: e/ = e”
heaTA ef(Tl') .
e*(1'g(t;)) = e91(t;)) = -+ = e9n(1;) = T+ ncl [Assumption 2]

ef(Ti) = f(z;) — f(Ti)
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Experiments
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Conclusion Future Work

* DAREK, a novel framework for error » Refine Lipschitz division and error
estimation in spline based networks propagation to improve bound tightness

* Provides structured, interpretable, and * Extend DAREK to higher-dimensional
computationally efficient worst-case problems for complex applications

error bounds
* Integrate DAREK into real-time safe

* Uses piecewise polynomial error control systems for autonomous
estimation, ensuring tight, distance- decision-making
aware error bounds
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