
Midterm Review
CS466 Fall 2020

Wesley Wei Qian
10/02/2020



Definition of Running Time



Guideline



Global Alignment - map entire v and w



Fitting Alignment - map entire v to part of w



Local Alignment - map part of v to part of w



Gapped Alignment - not a new problem but a new scoring fn.



BLOSUM Matrix - a scoring matrix



Hirschberg - saving space!



Hirschberg - saving space by sacrificing a little bit of time!



Banded Alignment - saving time with approximation!



Banded Alignment - saving time with approximation!



Banded Alignment - saving time with approximation!



Block Alignment/Four Russian Tech. - also approximation for speed!



Block Alignment/Four Russian Tech. - also approximation for speed!

t=log(n)



Dynamic Programming - translate the problem to an objective



Dynamic Programming - define a variable that allows decomposition



Dynamic Programming - define the recursion



Dynamic Programming - define the base case



Dynamic Programming - define the final solution

s[m,n]



MSA - multiple sequence alignment



MSA with k-D scoring matrix using DP



MSA with SP-score (MSA-SP)



MSA-SP using DP



MSA-SP using DP



MSA-SP using DP using Carrillo Lipman Optimization



Greedy Progressive MSA - generate profile



Greedy Progressive MSA - align sequence to profile



Greedy Progressive MSA - the greedy algorithm



Progressive MSA - order matters!

- Feng and Doolittle: guided by a minimum spanning tree 
from a complete graph of pairwise sequence alignment



Progressive MSA - order matters!

- ClustalW: guided by a tree constructed via 
neighbor-joining method



Progressive MSA - order matters!

- MUSCLE: tree->alignment->tree->alignment->...-> 
until converge



Weighted SP-Edit Distance problem - flip the sign.



Weighted SP-Edit Distance problem - tree alignment.



Weighted SP-Edit Distance problem - center star alignment.


