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A graph is R-connected if removal of at most k - 1 vertices leaves it
connected. We denote by k(G) the biggest k such that G is k-connected.

2 connected component Lemma

If B I1s a 2 connected component of G then KLX(B) < KLX(G).

Proof. For T a DFS tree of G of minimal KLX, then T[V,] is a DFS tree of B of
lower KLX.

kR-connectedness Lemma

If G I1s kR-connected for k = 2, then KLX(G) =2 kR - 2
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» Using MSO,, testing if the KLX-number is < kR is P for fixed k € N,
« There is a FPT algorithm parametrized by the KLX number.
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Theorem

For all graph G, TW(G) < KLX(G) + 1

.Y ab

Good news: We just need a MSO, formula for testing KLX < R !
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The KLX number of a DFS tree depends on the order of visiting children

(a,b,c,d,c,b,e,f, e b,a) (a,b,e, f,e,b,c,d,c,b,a)

This means that we would need an unbounded amount of information to be
stored at every vertex...
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The MSO, reduction

1. Create a formula (T, C,, ..., C,) that encodes a DFS tree T of E with, for
every vertex, an order on k of the children.

2. Create a formula IsOpen(e, X) that tests if X = O(e) (this will use the DFS
tree encoding), denoted X, in the following steps.

3. Create a cover of all edges V., ..., V,.

4. Verify that (X,) _is a disjoint spanning of V., ..., V,.

eeTl

Sinceae € G, \ T, can be in at most kR V,, there are at most R open set while
traversing it

Therefore testing if KLX < R is FPT
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» Using MSO,, testing if the KLX-number is < R is P for fixed k € N,
» There is a FPT algorithm parametrized by the KLX number.
Open Questions:

 Can we find explicit algorithm for testing the KLX number?

- How does it relate to other graph parameters?
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