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Abstract

A Hamilton Berge cycle of a hypergraph on n vertices is an alternating sequence
(v1,€1,v2,...,0n, e,) of distinct vertices vy, . . ., v, and distinct hyperedges ey, . .., e,
such that {vi,v,} C e, and {v;,vit1} C e; for every i € [n — 1]. We prove a
Dirac-type theorem for Hamilton Berge cycles in random r-uniform hypergraphs

by showing that for every integer r > 3 there exists k = k(r) such that for every

k(r) . .
v>0andp > log 7' (n) asymptotically almost surely every spanning subhypergraph

H C H")(n,p) with minimum vertex degree ;(H) > (=1 +7) p(?j) contains a
Hamilton Berge cycle. The minimum degree condition is asymptotically tight and
the bound on p is optimal up to possibly the logarithmic factor. As a corollary
this gives a new upper bound on the threshold of H")(n, p) with respect to Berge

Hamiltonicity.
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1 Introduction

Many classical theorems of extremal graph theory give sufficient optimal min-
imum degree conditions for graphs to contain copies of large or even spanning
structures. Lately it became popular to phrase such extremal results in terms
of local resilience, where the local resilience of a graph G with respect to a
given monotone increasing graph property P is defined as the minimum num-
ber p € R such that one can obtain a graph without property P by deleting
at most p - deg(v) edges from every vertex v € V(G). For instance, using this
terminology, Dirac’s theorem [6] says that the local resilience of the complete
graph K,, with respect to Hamiltonicity is 1/2 + o(1).

In recent years, an active and fruitful research direction in extremal and
probabilistic combinatorics has become the study of resilience of random and
pseudorandom structures. The systematic study of those with respect to var-
ious graph properties was initiated by Sudakov and Vu in [14], who in par-
ticular proved that G(n,p) has resilience at least 1/2 — o(1) with respect to
Hamiltonicity a.a.s. for p > log*n/n. This result was improved by Lee and
Sudakov [11] to p > logn/n, which is essentially best possible with respect to
both the constant 1/2 and the edge probability, since one can find a.a.s. dis-
connected spanning subgraphs of G(n,p) with degree at most (1/2 — o(1))pn
and since G(n,p) itself is a.a.s. disconnected for p < (1 — o(1)) logn/n.

A lot of resilience results are known for random graphs. For instance,
the containment of triangle factors [3], almost spanning trees of bounded de-
gree [2], pancyclic graphs [9], and almost spanning and spanning bounded
degree graphs with sublinear bandwidth [1,5,8] were studied.

An r-uniform hypergraph is a tuple (V, E') with E C (‘:) and thus the gen-
eralisation of a graph: the elements of V' are called vertices and the elements
of E hyperedges (or edges for short). It is therefore natural to ask for degree
conditions that force a subhypergraph of the complete hypergraph to contain
a copy of some given large structure. Such problems have been studied ex-
tensively in the last years, especially for different kinds of Hamilton cycles.
Furthermore, (bounds on) the threshold for the existence of a Hamilton cycle
in the random r-uniform hypergraph model H) (n,p) have been determined
for various notions of cycles. We refer to [10] for an excellent survey by Kiihn
and Osthus of such problems.

To the best of our knowledge, there are no local resilience results for ran-
dom hypergraphs at all so far. The purpose of this work is to provide a first
such Dirac-type result in random hypergraphs.

We use deg(v) to denote the vertex degree of a vertex v in an r-uniform
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