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Crossing number challenge
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Theorem 11.28 The crossing number ol the complete graph satisfies the

I 5 e T

Theorem 11.29 The I':I'ﬂﬁl_l‘lﬂ num!:n'.'r of the complete bigraph satisfies the

inequality Po [ ][m - lL][ﬂ:l} (11.21)

T. Szaty showed that (11, 20 is an cquation for p < 10 while D. Kleitman
proved li.eﬂﬂlltj’ in (11.21) for m < 6. These are the only known values of
WK 'hﬂ.m!l}'{ll'.'.,_.l For the cubes, no one has even conjectured what is v

EXERCISES

1.1 1aip,. q,) graph and a (p;. ¢;) graph are homeomorphic, then
Mt gy =Py + Oy
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Master Dissertation:
Crossing number of Product of

graphs

Marian Klesc

Bruce Richter

Ondrej Sykora

Imrich V’rto
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Definitions
* The crossing number v(G) of G is the
minimum number of crossings in a drawing of G
in the plane.

* The rectilinear crossing number ¢r(G) of G is the
minimum number of crossings in a drawing of G
in the plane with straight line segments.

* The 2-page crossing number /2 (G) of G 1s the
minimum number of crossings 1n a drawing of G
into 2 semiplanes where the vertices of G belong
to a straight line bounding the semiplanes.
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Relationship between V(G)
cr(G) and 15(G).

v(G) < cr(G)

v(G) < 1n(G) < 11 (G)

. Abrégo, Aichholzer,
V9 (Kn ) S Cr (K’n) Merchant, Ramos,
and Salazar’2012
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2-page drawing 0,

o

n-cube Q,

Q) =2"
uv in E(Q)

0>

Qs

1T

diff(u,v)=1. o

vo(Qp) < 2412732 _on—434 =
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Exact Results

n<3

V(Qn) — 2 (Qﬂ)

W(Qn) = 0
n=4, A.Dean & B. Richter’95

V(Qn) — VQ(QR) — C_T(Qn) = 3
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Richard Guy, Paul Erdos &
R. B. Eggleton’s Conjecture

Cr(Qn)

2
<34‘”— ot

32 2
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Imrich Vrt’o - 2012
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From computational results to a
drawing
* C. Buchhemm and L. Zheng 2006
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From a computational result to a 2-page drawing
d

a
a
Sequence b Crossing
of vertices graph
€ e
/ i
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Upper bound: 2 (@1, ) and W(Qn)

Vo (Q,,) <i224n-_2n—3p2_9on—43 (428 Madej, 1991

2

< 120 ym Qn - (372, | 9+(—1)”+1)

2
I/(Qn) é?]g 4" Ln Q_HJQ”_Q Faria, Figueiredo,
Sykora & Vrt’o
WG’2003.
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Crossing Number Workshop’2013
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rectilinear drawing ot Q.
(60 crossings)

e
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Rectilinear drawing of Q,
X (368 crossings) |

_ 7 %
71
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(68 3 2

(2,,| Crossing number This paper Madej

current best

upper bound
" 43“; _ aniT—lJ:zn—Z 4*;&;5 _ Qﬂ;g(gnﬂ o+ g_[_gl)wl} 4; _ gn-3,2 _gn-4g 4 %
5 56 60 64
6 352 368 384
7 1760 1856 1920
8 8192 8576 8832
9 35712 37376 38400
10 151040 157696 161792
11 624128 651264 667648
12 2547712 2656256 2721792
13 10311680 10747904 11010048
14 41541632 43286528 44335104
15 166846464 173834240 178028544
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One More Open Problem

. Abrégo, Aichholzer,
V9 (Kn ) S Cr (Kn) Merchant, Ramos,
and Salazar’2012

2 Q)

VQ(Qn)
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LAGOS 2015
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