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Abstract 

Multiple sequence alignment is one of the most challenging problems in bioinformatics and is 

proven to be NP-hard. Heuristic approaches are often used to find approximation solutions with 

bounded error in a feasible time. 

This thesis discusses the l-star structures, their application in multiple sequence alignment 

problem, and three related approximation algorithms mentioned in Approximation algorithms 

for multiple sequence alignment (Bafna et al., 1994). Those three algorithms, the optimized 

algorithm, the (2l-1)-stars algorithm and the randomized algorithm are proved to have an 

approximation ratio of 2 − # $⁄  for certain configurations. 

Experiments were carried out to examine performance of the approximation algorithms in 

practice. All of them worked as expected and for fixed #, the running time of the optimized 

algorithm is exponential while that of the (2l-1)-stars algorithm and the randomized algorithm 

is polynomial. Due to fact that the calculation of an exact alignment for each clique in an l-star 

is very time consuming, those algorithms are not considered to be practical when # is large. 
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