
CMSC 423: 
Sequence Alignment

Part 2



Longest Common Subsequence (LCS)

• An alignment of two string maximizing the number of matches 
corresponds to the longest common subsequence

• Two strings can have more than one longest common subsequences

• How do we solve this?



LCS is similar 
to the 

Manhattan 
Tourist 

Problem



Source node

Sink node

Edge weights





Greedy 
strategy 
doesn’t 

guarantee 
longest path



Cycles could be traversed indefinitely

We are using Directed Acyclic Graphs (DAGs)



Sequence 
Alignment is 

the 
Manhattan 

Tourist 
Problem in 

Disguise



and Think 

What alignment is 
produced by this 
alignment graph?

Yes, with dynamic 
programming!
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and Think 

Can we use the 
alignment graph to find 

a longest common 
subsequence of two 

strings?

Yes, with dynamic 
programming!
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