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Parameterized Algorithms

Elly, Jean-Pierre, Wendy

Exercise 2 – Sheet 1, Sheet 2, Iterative Compression
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Kernelization
(R1) select line that covers k + 1 points

(R2) more than k2 points ⇒ no-instance
⇒ kernel with O(k2) points and O(k4) lines

Search Tree

for k + 1 points: there is a line that goes through two points

try all (k + 1)2 possible lines
degree (k + 1)2, depth k
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d-HITTING SET
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start with fixed, small d

VERTEX COVER Implementation
implement search tree with rules from lecture
validate your vertex cover!
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Tim Domnick, 2024/25
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??
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? ? ?

O(k · (n +m))

O(2k · k · (n +m))
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ANNOTATED BIPARTITE COLORING
given: bipartite graph G und B;R ⊆ V (G), parameter k
Find X with |X| = k s.t. there is a 2-coloring of G − X
where B is blue and R is red

define the problems

How does it help to solve the problems?

How does the running time change?

PROBLEM DISJOINT

O(2k · k · (n +m))

Running time: O(k · (n+m))

O((2 + 1)k · k2 · (n +m))O((2 + 1)k · k2 · (n +m) · n)


