The first homework is due on Feb 24th 10PM. Choose to do either MCDB&MBB or CBB&CS homework depending on your academic affiliation. The completed assignment should be emailed to cbb752@gersteinlab.org . 

MCDB & MBB 

1. Describe the differences between global alignment and local alignment in terms of their goals and computational implementations.

2. Describe the BLAST algorithm. Explain how T,w, and S affect sensitivity, specificity and time-complexity of the algorithm.

3. Describe how to build a genome index using Burrows Wheeler Transform (BWT) and how to reverse BWT.

4. Compare Principal component analysis (PCA) and Singular Value Decomposition (SVD).

5. Explain how Canonical Correlation Analysis (CCA) works. 

6. Describe major steps of Illumina sequencing. 

CBB & CS

Use Python (Version 2.7) to implement the following programming assignment. In your email submission, include input file(s), source code, output file(s) and a short README file on how to execute your program. 

Assignment: Implement Smith-Waterman local alignment algorithm.

Use the following two sequences as your test input:

Sequence 1: ACACACTA

Sequence 2: AGCACACA

Use the following scoring scheme:

Match: +1

Mismatch: 0

Gap: -1

Use the following format for your program output (“|” for a match, and “–“ for a gap):

ATCC

 |   |   

A–CG

