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Shortest Superstring Problem

S: agcgtttttttcgtttctgcaataggct

V:  tgcaatag

S is a superstring of V;

S is a superstring of a set
of strings if  it is a super‐
string of all strings.



In the following discussion ,  any string set is “substring free”.

Definition:  
(1)   For any string s,  let |s| denote the length of s.
(2) For two strings x and y, let  w(x, y) be the length of the longest 

match (overlap) of a suffix of x and a prefix of string y.

called the overlap string of string s1 and s2. s1:          a b a c d
s2:                 a c d e f
s1os2:    a b  a c d e f



Greedy Algorithm 

Remarks:  (1).  When several pairs have the 
longest overlap at the start of a step,  choose an 
arbitrary pair to merge.

(2).  Merging strings in different order may give
different output.



Example:    

S={aaaxbbb,  bbbxccc,  cccxddd,  bbxaaax, 
ccxbbbx,  ddxcccx}

Step 1:  Merger bbxaaax and  aaaxbbb

{bbxaaaxbbb, bbbxccc,  cccxddd, 
ccxbbbx,  ddxcccx}

{bbxaaaxbbb, ccxbbbxccc,  cccxddd, 
ddxcccx}

Step 2:  Merger ccxbbbx and  bbbxccc

{bbxaaaxbbb, ccxbbbxccc,  ddxcccxddd }
Step 3:  Merger ddxcccx and  cccxddd

Step 4:  Merge the first and second strings

{bbxaaaxbbbccxbbbxccc,  ddxcccxddd }
bbxaaaxbbbccxbbbxcccddxcccxddd



Greedy Algorithm 

Remarks:  (1).  When several pairs have the 
longest overlap at the start of a step,  choose an 
arbitrary pair to merge.

(2).  Merging strings in different order may give
different output.

Does the algorithm perform well?



Overlap graphs
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Each Hamiltonian path P contains involves all the strings in F and
gives  a superstring of F.
In addition, 

|S(P)| +  w(P)  = ║ F║



Graph version  of the greedy algorithm  

s3s6,    s2s1,  s5s4,  s4s1,  s6s2 ,   s4s2,  s1s4, s5s2,  s1s6, s1s2, s2s6,  s3s4, s4s3, …..
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In terms of compression measure,  the greedy algorithm has 
an approximation ratio ½.
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be an Hamiltonian path  has weight Wk-1 in Hk-1, 
i.e.,   it contains  e1, e2, … , ek-1.
Let ek=(u, v).   

P is a Hamiltonian path                    u and v appear in P.

If ek   is an edge in P, 
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If   ek   is not an edge in P,  we consider the following three cases.



Some edge in the path from vi to vs is not
in 

Assume (vm vm+1) is not in Ek‐1

contains  all edges in Ek and  

P




