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Sample-based: access by random (i , xi) samples
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• Efficient repetition: running q-query L1, . . . , Lt on the same
input takes

• O(qt log t) queries in general
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Property Π ⊆ {0, 1}n, proximity parameter ε > 0

Tester T computes

f (x) =

{
1, if x ∈ Π
0, if x is ε-far from Π.
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Theorem

Any function computed by a q-query robust local algorithm admits
a sample-based algorithm with sample complexity

n1−Ω̃(1/q2).

(q = Ω(
√
log n) =⇒ sample complexity Ω(n))

Theorem

This transformation cannot achieve sample complexity

n1−ω(1/q).
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Relaxed LDC lower bound

Any C : {0, 1}k → {0, 1}n has n = k1+Ω̃(1/q2).

(Previously k1+Ω̃(1/22q); best upper bound is k1+O(1/q))

Near-optimality of “P ̸= NP for testers”

q-query tester with short proof =⇒ n1−Ω̃(1/q2)-query tester.

Best separation: q vs. n1−O(1/q) queries with O(log n)-long proof

Adaptive-to-sample-based transformation for testers

q-query tester =⇒ n1−Ω̃(1/q2)-query sample-based tester.
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