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Hour Contents Learning Outcome 
1.  Graph Algorithms in Sequencing,   

 
 
 
• Introduction to 

algorithmic design 
techniques used in 
bioinformatics 

 
 
 
 
• Knowledge on various 

sequence alignment 
methods 
 
 
 
 

• Importance of various 
scoring matrices in the 
alignment 

 
 
 
 
• Application of Pattern 

matching algorithms 
in bioinformatics 

 
 
 
• Heuristics applied in 

bioinformatics 
 
 
 
• Clustering 

technologies 
 

2.   
 
SBH and Eulerian Paths 

3.  
4.  
5.  
6.   

De-novo Peptide Sequencing 7.  
8.   

Longest Paths and Dynamic Programming 9.  
10.  Sequence Alignment: Introduction 
11.  Edit distance 
12.  LCS 
13.   

 
PAM and BLOSUM Scoring Matrices 

14.  
15.  
16.   

Local Alignments: Smith Waterman Algorithm 17.  
18.  Gap Penalties 
19.  Space Efficient Alignment Algorithms 
20.  
21.  Fast LCS using Table Lookup 
22.  Exact Pattern Matching: KMP Algorithm 
23.  Keyword Trees 
24.  Aho-Corasick Algorithm 
25.   

 
Database Search: FASTA and BLAST 

26.  
27.  
28.  Clustering Basics 
29.  Hierarchical Clustering 



30.   
Multiple Sequence Alignment: CLUSTAL 

 
 
 
• Phylogenetic analysis 

 
 
 
 
• Machine learning 

approach applied in 
bioinformatics with 
reference to HMM 

 
 
 
• Decoding algorithm 

applied in HMM 
 
 
 
 

31.   
Center-based Clustering 32.  

33.   
Clustering via Cliques 34.  

35.   
Evolutionary Trees and Ultrametrics 36.  

37.  Additive distance trees 
38.  Perfect Phylogeny Problem 
39.   

Small Parsimony Problem 40.  
41.  Nearest Neighbor Interchange 

 
42.   

Hidden Markov Models: Basics 43.  
44.   

Forward and Backward (Viterbi) Algorithms 45.  

Tutorial: 15 
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