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Partial edge drawing (PED)

Kl

only 2 stubs + no crossings
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Non-existence of 1/4-SHPED for K, with n > 182

Symmetric homogeneous partial edge drawing

@ require no embedding
@ stub-edge ratio § =1/4

Theorem (B., Kaufmann 2012)
K, has a 1/4-SHPED for all n < 16.

|

Theorem (new)

For any n > 182, the graph K, does not
admit a 1/4-SHPED.
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Symmetric homogeneous partial edge drawing

For any n > 182, the graph K,, does not admit a 1/4-SHPED. \
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MaxSPED has pol. 2-approximation
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1. non-existence of 1/4-SHPED for K,, with n > 182,
2. existence of 0-SHPED for some classes of graphs,
3. maxSPED has pol. 2-approximation.
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MaxSPED for geometrically embedded graphs

@ now require embedding, i.e. fixed vertex positions

A maxSPED for a geometrically embedded graph G

@ can be computed with DP in O(nlogn) time, if G is
2-planar,

@ is NP-hard to compute in general,
@ can be 2-approximated in O(m*) time, form edges.




MaxSPED has pol. 2-approximation

MaxSPED for geometrically embedded graphs

A maxSPED can be 2-approximated in O(m*) time.

@ maximize stubs = minimize gaps = MINSPED



MaxSPED has pol. 2-approximation

MaxSPED for geometrically embedded graphs

A maxSPED can be 2-approximated in O(m*) time.

@ maximize stubs = minimize gaps = MINSPED
@ show: transform minSPED into minW2SAT



MaxSPED has pol. 2-approximation

MaxSPED for geometrically embedded graphs

A maxSPED can be 2-approximated in O(m*) time.

@ maximize stubs = minimize gaps = MINSPED

@ show: transform minSPED into minW2SAT

@ known: minW2SAT has 2-approximation
(Bar-Yehuda, Rawitz 2001)
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MaxSPED for geometrically embedded graphs

A maxSPED can be 2-approximated in O(m*) time.

@ pair of segments ¢; create variable ¢; in instance ¢
@ draw ¢; not & ¢; = true

@ infroduce clauses (—é;11 = —é;) = (éi+1V —é;)

@ introduce clauses (;V f;), for e; crosses f;

@ introduce weight w, ; = |e;| for ¢;

@ over all valid variable assignments Var(e):

minimize ) weé;
é;eVar(e)
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Conclusion:
@ thereis no 1/4-SHPED for K,, with n > 182
@ found some classes of graphs admitting a §-SHPED

@ computing maxSPED is NP-hard in general and can
be 2-approximated in pol. time.

Future work:
@ find more classes of graphs admitting a 6-SHPED
@ close the gap between 16 < n < 183: Hi—SHPED for K,,?
@ generalization: show A5-SHPED for K, with n > n(J)
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