Assuming a constant size of the alphabet above greedy algorithm

given input takes running time in
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Let , , the input for
our greedy algorithm. The pair with maximal overlap is given by
so the algorithm does merge

The next iteration then processes set .

As both possible pairings do not yield an overlap concatenating is

our only choice, resulting in the superstring or
both of length

It would have been better to first place the string between

the words and leading to the optimal superstring
of length

So the approximation rate of the greedy method for this example

is

We have hence shown that for the greedy algorithm there can be
no performance guarantee better than 2. It is widely believed that
this is the actual performance guarantee but none has yet been
able to prove this.



The following is proven:

The greedy algorithm to compute a superstring is a
4-approximation algorithm for SCSP.

As mentioned above an optimal solution for SCSP is also an
optimal solution for MCCSP. However we do not yet know any
performance guarantee for the greedy algorithm wrt. maximizing
compression.

The greedy algorithm to compute a superstring is a
3-approximation algorithm for MCCSP.
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Using more elaborate reasoning one can show:

Theorem
The greedy algorithm to compute a superstring is a
2-approximation algorithm for MCCSP. ]

Alternative Procedure
\dea: Do not use a single cycle to cover all vertices but a set of

cycles
~+» cycle-cover for which each vertex must be part of exactly one

—

cycle.

Here: Cycle-cover of minimal cost (according to distance graph).

Remark: A minimal cycle-cover can be computed in time (7(n”)
(whereas the restriction to edges to be covered by at least one
cycle leads to an \/77-complete problem).
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