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GreedySetCover(U,S , c)
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S← Set from S that minimizes c(S)
|S\C|
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S ′ ← S ′ ∪ {S}

return S ′ // Cover of U
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Hk := 1 + 1

2 + 1
3 + . . . + 1

k → 0.5 + ln k.

Theorem.
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ShortestSuperString (SSS)

Given a set {s1, . . . , sn} ⊆ Σ+ of strings over a finite
alphabet Σ.
Find a shortest string s (superstring) such that each si,
i = 1, . . . , n is a substring of s.

U := {cbaa, abc, bcb}Example.

abcbaa

abc
bcb
cbaa

“covers” all strings in U

W.l.o.g.: No string si
is a substring of any
other string sj.

cbaabcb
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Let OPTSSS be the length of a shortest superstring
of U and OPTSC be the minimum cost of the
corresponding SetCover instance. Then:

OPTSSS ≤ OPTSC

Lemma.
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∑i |πi| ≤ 2|s| = 2 ·OPTSSS
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2. Compute a set cover {S(π1), . . . , S(πk)} with algorithm

GreedySetCover.
3. Return π1 ◦ · · · ◦ πk as the superstring.

better?
The best-known approximation factor for
ShortestSuperString is 71

30 ≈ 2.367.

ShortestSuperString cannot be approximation within
factor 333

332 ≈ 1.003 (unless P=NP).

This algorithms is a factor-2Hn-
approximation algorithm for
ShortestSuperString.

Theorem.
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