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To be recovered by every choice of m people

< number of shaded area < (m — 1) for each part.

An inequality about the sum of measures of m-intersections

Taehyun Eom



Measure theoretic statement

Let 2 be the measurable space with measure p. Then, suppose
measurable subsets Aq,--- , A, of () satisfies

G, 5= Z (A, N---NA;)=0.

1<i1 <ig < <im<n

Then,

D (A) < (m = Dp(Q).

In other words,

Proposition

om = 0 implies o1 < (m — 1)oy.
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Measure theoretic proof

Overlapping Theorem

Let (2,P) be a probability space, and Ey,--- , E, be events. If we
define a convex continuous function

ant@) = (D) (1 ) = (2 () -,

we have

> P(E, N---NE;,) > Qn (zn: IP(Ei)) :
=1

1<i1 <2< - <tm<n

This theorem is the Theorem 1.1 from Javier Cilleruelo, Gérald
Tenenbaum, An overlapping theorem with applications, 2006.
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Combinatorial version of the overlapping theorem

Overlapping Theorem

@ Forany s >0and m > 1, 0, > (;)00 + (ms_l)(al — s09).
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Combinatorial version of the overlapping theorem

Overlapping Theorem

@ Forany s >0and m > 1, 0, > (;)00 + (ms_l)(al — s09).
S

@ Foranys>1and m>1, o, > (m)ao + (8_11)(01 — 500).

m—
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Combinatorial version of the overlapping theorem

Overlapping Theorem

@ Forany s >0and m > 1, 0, > (;)00 + (ms_l)(al — 500)
@ Foranys>1and m>1, o, > (7‘;)00 + (fn__ll)(al — 500)
@ Forany s >m >0, o, < %(7‘;)00 + Zomy1.
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Combinatorial version of the overlapping theorem

Overlapping Theorem

@ Forany s >0and m > 1, 0, > )00 + (ms_l)(al — s09).
m)ao + (Tsn—_ll) (0'1 — SO’()).
m—+1 (7?1)0-0 + %Um—i—l-

1

2_
@ Foranys>m>1, o, < = m‘il)al + MT_inli_l)O'm+l.

@ Forany s>1and m > 1, o, >
1

@ Forany s >m >0, g, <
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Combinatorial version of the overlapping theorem

Overlapping Theorem

@ Forany s>0and m > 1, g,,, >

@ Forany s>1and m > 1, o, >
e Forany s >m >0, o, < =

®
? —
F
_l’_
; s
s
+~
q
3
t

Forany s >m > 1, oy < 5
Forany s >0 and m > p > 1,

Om > <§1> o0 + ((’:;1)) <01 - (;) ao> .
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Combinatorial version of the overlapping theorem

Overlapping Theorem

@ Forany s>0and m > 1, g,,, >

@ Forany s>1and m > 1, o, >
e Forany s >m >0, o, < =

®
? —
F
_l’_
= =
i
Rl
q
3
t

Forany s >m > 1, oy < 5
Forany s >0 and m > p > 1,

S
on> (1 )oot 55 (= ()o).
m (p—l) b
If we set s = L—IJ the first inequality gives the overlapping
theorem.
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Let By = p({x € Q| #{i | z € A;} = m}). Then, by simple
counting, we have o, =) (m)ﬁk
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Let By = pu({x € Q| #{i | x € A;} =m}). Then, by simple
counting, we have o, = > (m)ﬁk
Now, for any r > s > 0 and m > 1, we have

=) =) - () =0 ()
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Let By = pu({x € Q| #{i | x € A;} =m}). Then, by simple
counting, we have o, = > (m)ﬁk
Now, for any r > s > 0 and m > 1, we have

=) =) - () =0 ()

Hence, for fixed s > 0 and m > 1, we have

S (s () ool )
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Let By = pu({x € Q| #{i | x € A;} =m}). Then, by simple
counting, we have o, = > (m)ﬁk
Now, for any r > s > 0 and m > 1, we have

=) =) - () =0 ()

Hence, for fixed s > 0 and m > 1, we have

S (s () ool )

(g () (Fer
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Let By = pu({x € Q| #{i | x € A;} =m}). Then, by simple
counting, we have o, = > (m)ﬁk
Now, for any r > s > 0 and m > 1, we have

=) =) - () =0 ()

Hence, for fixed s > 0 and m > 1, we have

S (s () ool )

()3 () (B

= (;) oo + <m5_ 1> (o1 — s0p).
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