Reminder

signed projective cube of dimension d, SPC(d):

Vertioes: 2
positive edges: xv where X-M e ¢€,€, €3

negotive edges: Xy where x-\ = J.

Homework. SPC(d) — SPC(d-2)



Conjecture. Given a signed planar graph (G, @), if
2
9.,(G, 6) > 9 (SPUA)) for every weZ,,

then (G, &) —> SPC (d).

d even: SPC(d) can be switdhed to all edges being -
d odd: SPC(d) 1s a signed bipartite graph

d even PC(d) bounds the class of planar graphs
of odd-girth > d+l.

d odd: SPC(d) bounds the class of signed bipartite
graphs of negaJ{l\/e«girﬂn > d+|.



Notion(s) of perfectness:

PC(2d) 15 (the?) smallest possible graph of odd-girth 2d+1

which bounds the class of planar graphs of odd-girth at least 2d+1.

SPU(2d-1) 15 (the?) smallest possible signed bipartite graph

of negative ogrth 2d whidh bounds the class of signed

bpartite planar graphs of negative girth at least 2d



Notion(s) of perfectness:

Theorew. There exists a planar graph of odd-girth 2.d+1

[Naserasy,

- 2.d .
Sen, with & set W of 2 wvertices sudn that for

. | | | |
un] ony two Vertices and v In W, tdenﬂf\ﬂm(_f)

u and v would create an odd cycle of length

ot most 2.d-1.

Similar result holds for signed bipartite case.



Construction:
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Construction:










Final result for d=4 (dd grth 5)




Remarks:

The constructions are of treewidtn 2.

Theorem. T G is a graph of treewdth at most 2

[Weicun Chen,
naseras] gnd odd-girth at least 2.d+1, then G — PC(2d)

Note: for freewidth at most 2., the best homowmorphism

bound and the best clique bound do not watdn.



PO(2Zk+1) — PC(2k-1D) o PCE) ., PC(4) . Pe(2)

T4 v % v
planar geaphs  triangle-free planar
planar graphs of odd—g'll"ﬂ/l dlanargeaphs graphs
O CEETR at least F

ot least 2k+1
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Conjecture. Tvery planar graph of odd-grth at least

2k+2  maps +o K(2k+l, k).

Would mply the best possible bound of Z*j\:

for the fractional carematic namber of this class



Conjecture. £very planar graph of odd-grth at least

[Jaeger—Zhang]
A1 maps to Cou

Would wmply fhe best possble, bound of Q,J(j\:

for the circular cdaromatic number of this class




Conjecture. €very planar oraph of odd-grth at least

4k maps to M.,
A~ O Jﬁ)
D £ 5 @

Would mply the best possble,bound of 2+ 5

2
2k

for the ciccular dacomatic number of fhis class




Analogous questions are asked for mapping

signed bipartite planar graphs to SPC(2d-1)



