Final Exam
BINF 730 Biological Sequence Analysis

November 21, 2022
Due December 12, 2022, at 1:30 pm
1. Phylogenetic Trees

a. (10 points) Create a phylogenetic tree from the distance matrix below.  Please be sure to define which method you are using and why.
	
	A
	B
	C
	D
	E

	A
	0
	2
	10
	10
	10

	B
	2
	0
	10
	10
	10

	C
	10
	10
	0
	2
	6

	D
	10
	10
	2
	0
	6

	E
	10
	10
	6
	6
	0


b. (10 points) How can you  build a distance matrix like the one above for taxa which are biological sequences?  
2. Dynamic Programming

a. (10 points) What is the difference between Needleman-Wunch, and Smith Waterman is terms of when it should be used and algorithm?
b. (10 points) Use dynamic programming to align the two sequences AGT and AAGT? Would there be a difference between the optimal alignment with Needleman-Wunch, and Smith Waterman?  If so what would be the optimal alignments.
3. How are Hidden Markov Models used in biological sequence analysis (10 points)?
