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Ground set of the convexity space: vertices V of some connected graph G (V, E)
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satisfies the
statement

Radon partition

Ex.: a path
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NP-hard, even for bipartite graphs.
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n1 n2

anti-Radon set of size r

x P

Radon partition candidates:

HOW MANY ??

(27 /2) -1
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n1 n2
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x P

Radon partition candidates:

HOW MANY ??

2r-1 -1
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Radon partition candidates:

anti-Radon set of size r
HOW MANY ??

N -1 -1
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x P
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Grid (”1' n,, ..., nd) = Pn1 X Pn2 X ... X Pnd

Radon partition candidates:

anti-Radon set of size r
HOW MANY ??
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Geodetic Radon number of grids

Grid (”1' n,, ..., nd) = Pn1 X Pn2 X ... X Pnd

Radon partition candidates:

anti-Radon set of size r
HOW MANY ??

2r-1 -1




Geodetic Radon number of grids

Grid (”1' n,, ..., nd) = Pn1 X Pn2 X ... X Pnd

Radon partition candidates:

anti-Radon set of size r
HOW MANY ??

min{nj,r} -1

L 2r-1 -1




Geodetic Radon number of grids

Grid (nll n,, ..., nd) = Pn]_ X Pnz X ... X Pnd

Necessary condition for anti-Radon of size r:

d
anh_;as?zznrset :> ) [min{n,, r}-=1] 2 271 -1 (1)
=1

l

each dimension p; may eliminate
up to min{n;, r} - 1 candidate partitions




Geodetic Radon number of grids

Grid (nll n,, ..., nd) = Pn1 X Pnz X ... X Pnd

Necessary condition for anti-Radon of size r:

anﬁ;ljcas?;nrset :'> ) [min{n,, r}-=1] 2 271 -1 (1)

Not sufficient, though.



Geodetic Radon number of grids

Grid (nll n,, ..., nd) = Pn1 X Pn2 X ... X Pnd

Another (tighter) necessary condition...

anti;cRe.]don set i d > ( r )
orsizer k , 1< k<r/2

I

each dimension may eliminate up to
2 candidate partitions having a partite set of size k




Geodetic Radon number of grids

Grld (n]_l n21 . nd) = Pnl X Pn2 X ... X Pnd

Another (tighter) necessary condition...

anti-Radon set r ’)
of size r :> 2d 2 (Lr/ZJ) 2)

L (Eckhoff 1969)

L | LL | 55| 165|330{462)462|330(165( 55| 11 1
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Geodetic Radon number of grids

Grid (”1' n,, ..., nd) = Pn1 X Pn2 X ... X Pnd

Another (tighter) necessary condition...

anti-Radon set ’ )
of size r :[\y/ 2d 2 (LF/ZJ) 2

(Eckhoff 1969)

...which is also sufficient for “large enough” grids!

If n; 2r* forallj,

Radon number =

Theorem: Let r* be the maximum integer satisfying (2).

then Max anti-Radon setsize = r*

r* +1

(Jamison-Waldner 1981)



Geodetic Radon number of grids

Example: d = 10

(z) = 10 < 2d
‘(g) =20 < 2d

(;) =35> 2d

r*=6
anti-Radon set R = {A,B,C,D,E,F}

{A}
{B}
{C}
{D}
{E}
{F}

{A,B}
{A,C}
{A,D}
{AE}
{AF}
{B,C}
{B,D}
{B,E}
{B,F}
{C,D}
{C,E}
{C,F}
{D,E}
{D,F}
{E,F}

Subsets of R with size

at most [6/2] =3

{A,B,C}
{A,B,D}
{A,B,E}
{A,B,F}
{A,C,D}
{A,C,E}
{A,C,F}
{A,D,E}
{A,D,F}
{A,E,F}
{B,C,D}
{B,C,E}
{B,C,F}
{B,D,E}
{B,D,F}
{B,E,F}
{C,D,E}
{C,D,F}
{C,E,F}
{D,E,F}




Geodetic Radon number of grids

Example: d = 10

(2) = 10 < 2d
‘(g) =20 < 2d

(;) =35> 2d

r*=6
anti-Radon set R = {A,B,C,D,E,F}

{A}
{B}
{C}
{D}
{E}
{F}

{A,B}
{A,C}
{A,D}
{AE}
{AF}
{B,C}
{B,D}
{B,E}
{B,F}
{C,D}
{C,E}
{C,F}
{D,E}
{D,F}
{E,F}

Subsets of R with size

at most [6/2] =3

{A,B,C}
{A,B,D}
{A,B,E}
{A,B,F}
{A,C,D}
{A,C,E}
{A,C,F}
{A,D,E}
{A,D,F}
{A,E,F}
{B,C,D}
{B,C,E}
{B,C,F}
{B,D,E}
{B,D,F}
{B,E,F}
{C,D,E}
{C,D,F}
{C,E,F}
{D,E,F}




Geodetic Radon number of grids

Example: d = 10

(2) = 10 < 2d
‘(g) =20 < 2d

(;) =35> 2d

r*=6
anti-Radon set R = {A,B,C,D,E,F}

{A}
{B}
{C}
{D}
{E}
{F}

{A,B}
{A,C}
{A,D}
{AE}
{AF}
{B,C}
{B,D}
{B,E}
{B,F}
{C,D}
{C,E}
{C,F}
{D,E}
{D,F}
{E,F}

Subsets of R with s
at most | 6/2|

/N

ize

=3

y7

{A,B,C}
{A,B,D}
{A,B,E}
{A,B,F}
{A,C,D}
{A,C,E}
{A,C,F}
{A,D,E}
{A,D,F}
{A,E,F}
{B,C,D}
{B,C,E}
{B,C,F}
{B,D,E}
{B,D,F}
{B,E,F}
{C,D,E}
{C,D,F}
{C,E,F}
{D,E,F}




Geodetic Radon number of grids

Example: d = 10

(2) = 10 < 2d
= (7) = 20 < 2

(;) = 35 > 2d

r*=6
anti-Radon set R = {A,B,C,D,E,F}

Pq

P

P10

{F}

Subsets of R with size
at most | 6/2 |

{A,F}

<N

y7

{A,C,F}




Geodetic Radon number of grids

Example: d = 10

(2) = 10 < 2d
= (7) = 20 < 2

(;) = 35 > 2d

r*=6
anti-Radon set R = {A,B,C,D,E,F}

n©_

P

P10

{F}

Subsets of R with size
at most | 6/2 |

{A,F}

<N

y7

{A,C,F}




Geodetic Radon number of grids

Example: d = 10

(2) = 10 < 2d
= (7) = 20 < 2

(;) = 35 > 2d

r*=6
anti-Radon set R = {A,B,C,D,E,F}

P

P10

{F}

Subsets of R with size
at most | 6/2 |

{A,F}

<N

y7

{A,C,F}




Geodetic Radon number of grids

Example: d = 10

(2) = 10 < 2d
= (7) = 20 < 2

(;) = 35 > 2d

r*=6
anti-Radon set R = {A,B,C,D,E,F}

Nars:

P10

{F}

Subsets of R with size
at most | 6/2 |

{A,F}

<N

y7

{A,C,F}




Geodetic Radon number of grids

What about grids that are not “large enough”??




An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set :l; ' )
of size r 2d 2 (Lr/ZJ) 2)

2. Forr=r*r*-1,..,2 do:

3.
4.

For k = r/2, r/2-1,...,1 do:

Greedily assign a dimension j to each one of the binomial(r, k)
permutations having a partite set with k elements. Criteria:
potential(j) > 0 is maximum;
k-quota(j) not exceeded.

If no dimension j can be chosen, proceed to the next value of r (line 2).

Decrement potential(j).

Return r.
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An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set :l; ' )
of size r 2d 2 (Lr/ZJ) 2)

2. Forr=r*r*-1,..,2 do: O(Zr)

3.
4.

For k = r/2, r/2-1, ...,1 do:

Greedily assign a dimension j to each one of the binomial(r, k)
permutations having a partite set with k elements. Criteria:
potential(j) > 0 is maximum;
k-quota(j) not exceeded.

If no dimension j can be chosen, proceed to the next value of r (line 2).

Decrement potential(j).

Return r.



1. Letr*

An O(d log d) algorithm

be the maximum integer that satisfies the necessary condition (2).

anti-Radon set :; ' )
of size r 2d 2 (Lr/ZJ) 2)

2. |For r

=r*r*¥-1,..,2 do: O(r*) O(Zr)

3. For k = r/2, r/2-1,...,1 do:

Greedily assign a dimension j to each one of the binomial(r, k)
permutations having a partite set with k elements. Criteria:
potential(j) > 0 is maximum;
k-quota(j) not exceeded.

If no dimension j can be chosen, proceed to the next value of r (line 2).

Decrement potential(j).

7. Return r.




An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set
of sizer

o> (Lf;ZJ)

Overall time complexity:

o(r* . 2")

(2)



An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set

of size r j> 2d 2 (L’;ZJ) (2)
— <<

(NOF b B

Overall time complexity: (L

o(r* .27)




An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set r ’)
of size r :> 2d 2 (Lr/ZJ) 2)

— <<

)~

ﬂ

= O (log d)

L\DH =

Overall time complexity: (

o(r* . 2")




An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set r ’)
of size r :> 2d 2 (Lr/ZJ) 2)

— <<

r 2" 2
Overall time complexity: <L%J) - Vvr+ 1 . ;

o(r*.2)
ﬂ

O(d;og d)\
/4

r* = O (log d)
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An O(d log d) algorithm

be the maximum integer that satisfies the necessary condition (2).

anti-Radon set :; ' )
of size r 2d 2 (Lr/ZJ) 2)

2. |For r

=r*r*¥-1,..,2 do: O(r*) O(Zr)

3. For k = r/2, r/2-1,...,1 do:

Greedily assign a dimension j to each one of the binomial(r, k)
permutations having a partite set with k elements. Criteria:
potential(j) > 0 is maximum;
k-quota(j) not exceeded.

If no dimension j can be chosen, proceed to the next value of r (line 2).

Decrement potential(j).

7. Return r.




An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set
- ) 2d 2
of sizer

r

172

(2)

2. |Forr=r*r*-1,..,2 do:

O(r¥)

0(2")

5 0(21

r =



An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

anti-Radon set
- ) 2d 2
of sizer

r

172

(2)

2. |Forr=r*r*-1,..,2 do:

O(r¥)

0(2")

5 0(2) = 021 -3)



An O(d log d) algorithm

1. Let r* be the maximum integer that satisfies the necessary condition (2).

r

anti-Radon set 2
of size r ﬁ 2d 2 I_r/ZJ 2)

2. [Forr=r*r*-1,..,2 do: O(r*) O(Zl‘)

ézo(zr) — O(zr*+1_3) — O(zr*)



An O(d M) algorithm
An O(d) linear-time algorithm !!!

. |For r=r*r*-1,..,2 do: O(r*) O(ZI‘)

5 0(2) = O(2"*1=3) = 0(2")
- o(d)
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