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⋄ ∀ finite X ⊆ [0, 1]2 ∃ Ham. cycle H on X:
∑

H |e|2 ≤ 4 Newman 82
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Bollobás–Meir conjecture

(updated BCD 24)
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∑
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ck = 2 for k ≥ 2

⋄ c2 = 2 Newman 82
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3 · 9k Bollobás–Meir 93
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⋄ ck ≤ 6(k + 1) or 2e(k + 2), ck = 2 + ok(1) G 25+
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• Cycle approximation: spanning tree T → Ham. cycle H
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⋄ Cycle approximation and half-ball packing∑
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∑
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A Estimate large edges separately ⇒ ck ≲ 3k · (1 + ok(1)) BCD 24
B No need to approximate! t-fold packing on H directly G 25+
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A Estimate large edges separately B t-fold packing on H directly
A + B → Bollobás–Meir conjecture holds asymptotically: ck = 2+ ok(1)
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• ∃H′ = collection of disjoint paths ai1 · · · ai2 on X:
∀e ⊆ H′ : |e| ≤ k−1/4 and ∀i ̸= j : |ais − ajt| > k−1/4

• H′ → Ham. cycle H: connect paths greedily
A
∑

H\H′ |e|k ≤ 2 · kk/2 + ok(k
k/2) B

∑
H′ |e|k = ok(k
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Open questions

Bollobás–Meir conjecture

∀ finite X ⊆ [0, 1]k ∃ Ham. cycle H on X:
∑

H |e|k ≤ ck · kk/2,
ck = 2 for k ̸= 3, c3 = 4 · ( 23 )

3
2 ≈ 2.177

⋄ ck = 2 + ok(1), but conjecture is still open

Algorithmic version

Find in poly. time Ham. cycle H on X ⊆ [0, 1]k:
∑

H |e|k ≤ cpoly
k · kk/2,

cpoly
k = ?

⋄ using Bender–Chekuri 00 approx. alg.: cpoly
k ≲ 2k · (1 + ok(1))

A different boundary condition on X (asked in BCD 24)

∀ finite X, diamX ≤ 1, ∃ Ham. cycle H on X:
∑

H |e|k ≤ ?
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