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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

Living things encode their genetic code in DNA or RNA, and use this information to regulate
life processes. Bioinformatics is the study of living organisms viewed as information
processors. We study algorithms for sequence alignment, motif finding and gene finding,
construction of phylogenetic trees, and structure prediction. While students can find
implementations of many of these algorithms, a study of the algorithms leads to a better
understanding of the assumptions and limitations of existing algorithms, and gives students the
background to evaluate new ones. We explore some important biological problems, discuss
mathematical models, and look at computer algorithms to solve these problems. Most of the
interesting problems are intractable, so we look at heuristics.

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

A student who has met the objectives of the course will be able to:

1. Understand the details of the algorithms commonly used in bioinformatics.

2. Develop computer programs implementing these algorithms.

3. Identify which type of algorithm is best suited to describe a given biological problem.
4. Understand the concepts of data redundancy and homology reduction.

5. Develop bioinformatics prediction algorithms describing a given biological problem.

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

BIO-INFORMATICS ALGORITHMS,VOL.I 2015 by Phillip Compeau and Pavel Pevzner

4. REFERENCE

An Introduction to Bioinformatics Algorithms (Computational Molecular Biology)Aug 6, 2004
by Neil C. Jones and Pavel A. Pevzner

Algorithms in Bioinformatics: A Practical Introduction (Chapman & Hall/CRC Mathematical and
Computational Biology)Nov 24, 2009 by Wing-Kin Sung
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5. COURSE REQUIREMENTS AND GRADES

CAT 30%

ASSIGNMENTS 20%
EXAMS 50%

6. COURSE CALENDAR

Week Main Content
1 Algorithmic Complexity:Genetic Algorithms,Genetic Algorithms Overview,Im|
2 Algorithm Design Techniques:Exhaustive Search,Exhaustive Search,Greedy
3 Divide-and-Conquer Algorithms:Machine Learning, Tractable versus Intractal
4 Greedy Algorithms:Genome Rearrangements,Sorting by Reversals
5 Dynamic Programming Algorithms:The Power of DNA Sequence Comparisa
6 Edit Distance and Alignments:Global Sequence Alignment,Scoring Alignmer
7 Edit Distance and Alignments:Global Sequence Alignment,Scoring Alignmer
8 CONTINUE:Edit Distance and Alignments:Global Sequence Alignment,Scor
9 Smith—Waterman algorithm:Smith—Waterman algorithm
10 Needleman—Wunsch algorithm:Working of Needleman -Wunsch Algorithm
11 GRAPH ALGORITHMS:Object oriented representation, The Bellman-Ford Al
12 COMBINATORIAL PATTERN MATCHING
13 Hidden markov models: Applications of genetic algorithms — motif finding — |
14 EXAMINATION
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