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Why are half-integral instances interesting?
· onjecture. [Schalekamp , W , van Zaylen 14]

Half-integral instances arethe worst-case instances for the integrality gap.
· Current-best approximationforTSP (1 .5-E) (Karlin , Klein , Overs

Gharaz 1]

built on ideas from half-integral case[KKO'20]

· Currently , best approximation forhalf-integral TSP is 1 .4983

[Gupta ,
Lee

,
Li

,
Mucha

,
Newman , Sarkar '22]



What are cycle cut instances?
· A tight cut is SEV sit . <(6(5) =2 /s
· A cycle cut instance is one where
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Our Approach
· Triangle inequality= > it sufficestofind EnleriantourTsit . costT)< . LP

.

↑ connected
, every vertex even degre

· We'll construct a distribution of Fuleriantours suchthateach edge eL

is used at most -Xe of thetime in expectation
·

Sampling from this distribution givesthe result

· Work onthe hierarchy top-down
· Inductively specify the distribution of edges entering each cut
· Give rules for how to connect children given edges entering parent



Proof Sketch

· Simplifying assumptions : (1) Each SeH has exactly 2 children
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Markov chain mapping distribution of patters on the parentto distribution onthe children.
* Being in a state means equally likelytobe in top picture us. bottom picture.







FutureDirections

· 413 for cycle cut instances that are not half-integral ?

· What about the degree cut
*

case?

* Degree cut = critical outthat is not a cycle cut -
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