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A parameterized problem is said to admit a polynomial kernel with respe t
to a parameter k if there are polynomial time prepro essing rules that redu e
the input instan e to an instan e with size polynomial in k . Many problems
have been shown to admit polynomial kernels, but it is only re ently that a
framework for showing the non-existen e of polynomial kernels for spe i
problems has been developed by Bodlaender et al. and Fortnow and Santhanam. With few ex eptions, all known kernelization lower bounds result
have been obtained by dire tly applying this framework. In this paper we
show how to ombine these results with ombinatorial redu tions whi h use
olors and IDs in order to prove kernelization lower bounds for a variety of
basi problems. Below we give a summary of the results presented in the talk.
All results are under the assumption that the polynomial hierar hy does not
ollapse to the third level.
• We show that the Steiner

problem parameterized by the number of terminals and solution size, and the problems Conne ted Vertex Cover and Capa itated Vertex Cover do not admit a polynomial kernel. The two latter results are surprising be ause the losely
related Vertex Cover problem admits a kernel of size 2k .

• The problems Hitting

Tree

and Set Cover are among the most studied problems in algorithms. Both problems admit a kernel of size k O(d)
when parameterized by solution size k and maximum set size d. We
show that neither of them admits a polynomial kernel.
Set

The existen e of polynomial kernels for several of the problems mentioned
above were open problems expli itly stated in the literature. Many of our
results also rule out the existen e of ompression algorithms, a notion similar
to kernelization dened by Harnik and Naor, for the problems in question.
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