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Should someone mainly interested in exact
algorithms care about parameterized complexity?

a

I Well yes, parameterized algorithms are exact algorithms...
I ... and a ck FPT algorithm gives a cn algorithm, if k 6 n

I More interestingly, when c < 4,

max
06α61

{min{cα, 2H(α)}} < 2
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Say you want to solve a subset problem; i.e., select k elements
from n to satisfy/optimize a property/objective value.

a

You may:
I use the best known FPT algorithm in ck

I exhaustively try all
(n

k
)

a
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)
}} = max

06α61
{min{

a
where H(x) = −x log x − (1− x) log(1− x)

a

since
( n

αn
)
6 2H(α)n



Say you want to solve a subset problem; i.e., select k elements
from n to satisfy/optimize a property/objective value.

a

You may:
I use the best known FPT algorithm in ck

I exhaustively try all
(n

k
)

a

max
06k6n

{min{ck ,
(n

k
)
}} = max

06α61
{min{cαn,

( n
αn

)
}}

a
where H(x) = −x log x − (1− x) log(1− x)

a

since
( n

αn
)
6 2H(α)n



Say you want to solve a subset problem; i.e., select k elements
from n to satisfy/optimize a property/objective value.

a

You may:
I use the best known FPT algorithm in ck

I exhaustively try all
(n

k
)

a

max
06k6n

{min{ck ,
(n

k
)
}} = max

06α61
{min{2α log c , 2H(α)}}n

a

where H(x) = −x log x − (1− x) log(1− x)

a

since
( n

αn
)
6 2H(α)n



0 0.5 10

0.5

1

1.5

α

lo
g

of
th

e
ba

sis

H(α)
α log c

a

3k implies 1.953n



0 0.5 10

0.5

1

1.5

α

lo
g

of
th

e
ba

sis

H(α)
α log c

a

2k implies 1.709n



0 0.5 10

0.5

1

1.5

α

lo
g

of
th

e
ba

sis

H(α)
α log c

a

1.27k implies 1.253n



0 0.5 10

0.5

1

1.5

α

lo
g

of
th

e
ba

sis

H(α)
α log c

a

3.5k implies 1.991n



0 0.5 10

0.5

1

1.5

α

lo
g

of
th

e
ba

sis

H(α)
α log c

a

4k implies 2n



0 0.5 10

0.5

1

1.5

α

lo
g

of
th

e
ba

sis

H(α)
α log c

a

4.5k implies nothing



A very simple algorithm inspired by local search

Let Π be a subset problem.
I Guess the size of the optimal solution k.
I Select t 6 k elements uniformly at random.
I Complete the solution with k − t elements in FPT time ck−t .

Slight caveat: FPT algorithm for the extension version of Π.
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Breakthrough!



What we did not talk about
I derandomization with so-called set-inclusion-families.
I extension to permissive FPT algorithms.
I can be used for enumeration.


