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» C C V acoverif
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TRIVIAL BOUNDS

‘H = (V, E) r-uniform hypergraph
v(H) :=max{|M|: M C E;ene =0,Ve#¢€ € M}

7(H) :=min{|C| : CC V,Cne#DVec E}

For all hypergraphs H:

v(H) < 17(H) < rv(H)
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CONJECTURE (RYSER’S CONJECTURE)
If H is r-uniform and r-partite then

T(H) < (r — 1)v(H).

v

r =2 — Konig's Theorem
Tight
» for r — 1 a prime power

» for r — 2 a prime power
(Abu—Khazneh, Barat, Pokrovskiy and Szabd 2019)

v

v

True for r =3 (Aharoni 2001)
True for r <5 if v(H) =1 (Tuza 1979)— 7(H) < r — 1.

v



t-INTERSECTING HYPERGRAPHS

An r-uniform hypergraph H = (V, E) is t-intersecting if
lene| > t,

for all e, e’ € E.



t-INTERSECTING HYPERGRAPHS

An r-uniform hypergraph H = (V, E) is t-intersecting if
lene| > t,

for all e, e’ € E.

H r-uniform and t-intersecting = 7(H) <r —t+ 1.



t-INTERSECTING HYPERGRAPHS

An r-uniform hypergraph H = (V, E) is t-intersecting if
lene| > t,

for all e, e’ € E.
H r-uniform and t-intersecting = 7(H) <r —t+ 1.
r-uniform,

Ryser(r,t) ;= max{ 7(H) : H an  r-partite, hypergraph
t-intersecting
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CONJECTURE (BUSTAMANTE-STEIN 2018,
KIRALY-TOTHMERESZ 2017)

Ryser(r,t) <r—t

v

t = 1 — Ryser's conjecture: intersecting case
Proven for t > (r —1)/4
Tightfort=r—1,r—2

Not tight for (r, t) = (5,2)
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BOUNDING Ryser(r, t)

CONJECTURE (BUSTAMANTE-STEIN 2018,
KIRALY-TOTHMERESZ 2017)

Ryser(r,t) <r—t

v

t = 1 — Ryser's conjecture: intersecting case
Proven for t > (r —1)/4

Tight for t =r—1,r —2

Not tight for (r, t) = (5,2)

Ryser(r,t) > [r/t] — 1

v

v

v

v
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Foralll1<t<r-—1,
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et Lo f r/5 St S Tr/26,
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OUR RESULTS

Ryser(r, t)
r

- - - Trivial upper bound (r — t + 1)
= Upper bound

= Lower bound
Possible values of Ryser(r, t)

NI~

FIGURE: The value of Ryser(r, t) for large r.
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COROLLARY (BISHNOI-DAS-M.-SzZABO 2020+)
Fort>(r+1)/3,

—t
Ryser(r, t) = V > J + 1.

COROLLARY (BISHNOI-DAS-M.-SzABO 2020+)

The Bustamante-Stein/Kirdly-Téthmérész-conjectured upper

bound of r — t holds for all t > 7(;5).

CONJECTURE (BISHNOI-DAS-M.-SZABO 2020+)
Forall2<t<r,

-t
Ryser(r, t) = V 5 J + 1.
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AlIM: Construct a ‘H which
1. is r-uniform;
2. is r-partite;
3. is t-intersecting;
4

. has no cover of size </ := L%J

Let

<r[:]£> = {S1,...,Sm}.

(so that m= (,",)).
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THE CONSTRUCTION

i h oW Vo W,
LO o 0 0 e * o (r[’]€>= (S1,...,5m)
Ly o o o o+ o o
Ly o0 0 0 * Y vH) = [x{0,1,....m)

L 0 ; 0 O ¢ ¢ o 0 0 0 E(H) = {ei S [m]}
Lyp @ o o 0+ o .el_mvje{Lo fies
L, & o o @+« ... o o Li ifj &S5
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:

: R E(H):={e: i€ [m]}
SRR

.m.

Lm_l 0 0 0 [ B 0 0 e N V_] e LO If./ c Si
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THE CONSTRUCTION

Need to check: that H
1. is r-uniform;
2. is r-partite;

3. is t-intersecting;

]e,-ﬂe,-/|2\e,-ﬁe,vﬁLo\2]L0]—2€:r—262t.

4. has no cover of size < ¢ = L%J
» Let C be a cover with |C| < ¢,
» Can assume C C Lo,
» There exists i* such that (Si. x Lo) N C =0,
» e N C =), a contradiction.
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>
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We show: If (r+1)/3 <t <r—1, then Ryser(r,t) <s:= ||+ 1
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We show: If (r+1)/3 <t <r—1, then Ryser(r,t) <s:= ||+ 1
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Let CCegNewith [Cl=5s (<t)

If C not a cover, there exists e3 € E(H) with esN C =)
Count X = |e1 Ne3| + |e2 N &3]

X <2t — 1 = contradiction

X< 0+42(t—s) +(r—1t)
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AN UPPER BOUND

We show: If (r+1)/3 <t <r—1, then Ryser(r,t) <s:= ||+ 1

» Fix H and e, e € E(H) with [esNex| =t

Let CCegNewith [Cl=5s (<t)

If C not a cover, there exists e3 € E(H) with esN C =)
Count X = |e1 Ne3| + |e2 N &3]

X <2t — 1 = contradiction

X< 0+42(t—s) +(r—1t)
=2(t—-1)+(r—t=-2|5t])<2t-1.

vV vV v v Y

=
=
|
=

V10V2 Vs
- - -
(o ° °
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AN APPLICATION

k-WISE INTERSECTING HYPERGRAPHS

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

N e > t.

THEOREM (BISHNOI-DAS-M.-SZABO 2020+)

Let H be an r-uniform r-partite k-wise t-intersecting hypergraph.
Ifk>3andt>1, ork:2andt>§, then

(M) < {r;tJ 41,

and this bound is best possible.



