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Definitions

• ||P || = |w1|+ |w2|+ · · ·+ |wp|, where P = {w1, w2, . . . , wp} is a set of words.

• SA(P ) is the output of algorithm A with input P .

• Sopt(P ) is the shortest possible superstring given input P .

• super(A) is the approximation ratio of algorithm A. It is the smallest real value such that for any input
P , the following holds:

1 ≤ |SA(P )|
|Sopt(P )| ≤ super(A).

• comp(A) is the compression ratio of algorithm A. It is the largest real value, such that for any input P
satistying ||P || 6= |Sopt(P )|, the following holds:

0 ≤ comp(A) ≤ ||P ||−|SA(P )|
||P ||−|Sopt(P )|

Problems

• Shortest Superstring Problem (SSP)

– INPUT: A set of p words P = {s1, s2, . . . , sp} over a finite alphabet Σ.

– OUTPUT: The shortest string t containing each si for 1 ≤ i ≤ p as a substring.

• r-Shortest Superstring Problem (r-SSP)

– INPUT: A set of p words P = {s1, s2, . . . , sp} over a finite alphabet Σ, where |si| = r for every
1 ≤ i ≤ p.

– OUTPUT: The shortest string t containing each si for 1 ≤ i ≤ p as a substring.

Theorems

• Theorem 1: Let P be a set of words satisfying |Sopt(P )| 6= ||P ||. Let γ be a real such that 0 < γ ≤ |Sopt(P )|
||P || ,

and let A be an approximation algorithm for SSP. We have: super(A) ≤ (γ−1)comp(A)+1
γ .

• Proposition 1: Let P ⊆ Σr and p = |P |. Let t be a superstring of P . Then |t| ≥ r + p− 1.

• Theorem 2: Let r be an integer such that r > 1 and let P be a subset of Σr. For any approximation

algorithm A, we have: |SA(P )|
|Sopt(P )| ≤ r − (r − 1)comp(A).

• Proposition 2: GREEDY approximates r-SSP with a ratio of at least 2− 1
r .

• Theorem 3: The superstring approximation ratio of GREEDY for r-SSP is bounded by:

2− 1
r ≤ super(GREEDY ) ≤ min( r+1

2 , 72 ).
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