
Ryser’s Conjecture for t-intersecting
hypergraphs

Anurag Bishnoi1, Shagnik Das2, Patrick Morris2

and Tibor Szabó2
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I Matching number:
ν(H) := max{M⊆E :M a matching} |M|
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Ryser’s conjecture

Conjecture (Ryser’s conjecture)

If H is r -uniform and r-partite then

τ(H) ≤ (r − 1)ν(H).

I r = 2 −→ König’s Theorem
I Tight

I for r − 1 a prime power
I for r − 2 a prime power

(Abu-Khazneh, Barát, Pokrovskiy and Szabó 2019)

I True for r = 3 (Aharoni 2001)

I True for r ≤ 5 if ν(H) = 1 (Tuza 1979)−→ τ(H) ≤ r − 1.
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Király-Tóthmérész 2017)
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I t = 1 −→ Ryser’s conjecture: intersecting case
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I Not tight for (r , t) = (5, 2)

I Ryser(r , t) ≥ br/tc − 1
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Figure: The value of Ryser(r , t) for large r .
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2. is r -partite;

3. is t-intersecting;
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4. has no cover of size ≤ ` :=
⌊
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2
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I Let C be a cover with |C | ≤ `,
I Can assume C ⊂ L0,
I There exists i∗ such that (Si∗ × L0) ∩ C = ∅,
I e∗i ∩ C = ∅, a contradiction.
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I Count X = |e1 ∩ e3|+ |e2 ∩ e3|
I X ≤ 2t − 1⇒ contradiction

I X ≤ 0 +2(t − s) +(r − t)
= 2(t − 1) + (r − t − 2
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An application
k-wise intersecting hypergraphs

A hypergraph H is k-wise t-intersecting if for any
e1, e2, . . . , ek ∈ E (H) we have

|∩ki=1ei | ≥ t.

Theorem (Bishnoi-Das-M.-Szabó 2020+)

Let H be an r-uniform r-partite k-wise t-intersecting hypergraph.
If k ≥ 3 and t ≥ 1, or k = 2 and t > r

3 , then

τ(H) ≤
⌊
r − t

k

⌋
+ 1,

and this bound is best possible.
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Let H be an r-uniform r-partite k-wise t-intersecting hypergraph.
If k ≥ 3 and t ≥ 1, or k = 2 and t > r

3 , then

τ(H) ≤
⌊
r − t

k

⌋
+ 1,

and this bound is best possible.


