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Partial Vertex Cover. Given a graph G and a
parameter k, what is the maximum number of
edges in G that can be covered by k vertices?

(1+&)-Approximation parameterized algorithm.
Given (G,k), return UP V(G) of size k that covers at
least opt/(1+&) edges in G.
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Partial Vertex Cover

Denote D = 2(¥)/& Order V(G) = {vy,...,v,} s.t. d(v)) 2
d(v,,,) for all iN [n-1].

Case 2. d(v,) < D > Max degree < D.
Can solve the problem optimally!

at most kD vertices

Solve using randomized

separation in time
kD+k\..0(1
( K Jn°.
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k-Path Transversal. Given a graph G and a
parameter k, what is the minimum size of SP V(G)
such that G\S has no path on (at least) k vertices?

Need FPT. Checking whether there is a k-Path is
NP-hard.

Need approximation. Hitting 2-paths is NP-
hard.
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k-Path Transversal. Given a graph G and a
parameter k, what is the minimum size of SP V(G)
such that G\S has no path on (at least) k vertices?

O(log k)-Approximation parameterized algorithm.
Given (G,k), return SP V(G) of size O(opt-log k) such
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Theorem (Lee 2017). k-Path Transversal admits an

O(logk)-approximation algorithm that runs in time
20(k3logk)n0 ¢h}
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Easier task = sufficient!

Why? Let S be a set of size c-logk-opt s.t. for every
connected component C of G\S, the size of an optimal
solution is f(k) = k3.

= For every connected component of G\S, find an
optimal solution in time Kikino(1),

c-logk-opt + ). opt, < c-logk-opt + opt = O(logk-opt).



k=-Path Transversal

How to solve the easier task?



il k-Path Transversal

How to solve the easier task?
Suppose we have a set RP V(G) such that
1. G\R has no k-path and |R|<k-opt. (Hint: ILP ¢~ )



{ k-Path Transversal

How to solve the easier task?
Suppose we have a set RP V(G) such that
1. G\R has no k-path and |R|<k-opt. (Hint: ILP ‘¢~ )

2. There is a set SP V(G) such that
- |S| = O(|R]|/k).
- Every connected component of G\S has at most
k3 vertices from R.



{ k-Path Transversal

How to solve the easier task?
Suppose we have a set RP V(G) such that
1. G\R has no k-path and |R|<k-opt. (Hint: ILP ‘¢~ )

2. There is a set SP V(G) such that
- |SI =O(IR|/k). -> |S| = O(opt) |
- Every connected component of G\S has at most
k3 vertices from R.



{ k-Path Transversal

How to solve the easier task?
Suppose we have a set RP V(G) such that
1. G\R has no k-path and |R|<k-opt. (Hint: ILP ‘¢~ )
2. There is a set SP V(G) such that
- |SI =O(|R|/k). > |S| = O(opt) |
- Every connected component of G\S has at most

k3 vertices from R. - The size of its optimal
solution is at most k3 !



{ k-Path Transversal

How to solve the easier task?
Suppose we have a set RP V(G) such that
1. G\R has no k-path and |R|<k-opt. (Hint: ILP ‘¢~ )

2. There is a set SP V(G) such that
- |S| = O(|R|/k). > |S]| = O(opt) !
- Every connected component of G\S has at most
k3 vertices from R. - The size of its optimal
solution is at most k3 !

If we get S’ of size O(logk-|S|), we are done!
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How to solve the easier task?

Suppose we have a set RP V(G) such that ...
(If we get S’ of size O(logk-|S|), we are donel)

Given a graph G, a set RPV(G) and an integer K,
find S of minimum size such that each connected
component of G\S has at most k’ vertices of R.






