
Curriculum for the Applied Mathematics Qualifying Exam 

 

The applied mathematics qualifying exam is based on two graduate courses: Math 5210: Topics 
in Applied Mathematics– Scientific Computing (offered every Fall), and Math 5220: Topics in 
Applied Mathematics– Bioinformatics (offered every Spring). 

 

Syllabus for the Qualifying Exam in Applied Mathematics  

Scientific Computing: 

• Error analysis and sensitivity analysis  
• Design of computer programs 
• Matrix computation: matrix decompositions and iterative methods for linear systems 
• Optimization: linear programming and nonlinear programming 
• Data fitting 
• Monte Carlo computation 
• Numerical methods for differential equations  
• A few case studies will be presented, including the image deblurring problem, the data 

clustering problem, and the epidemiology models. 
 

Bioinformatics:  
 

• Understanding the three perspectives on Bioinformatics: the cell, the organism, and the 
tree of life 

• Biological databases and genome browsers 
• Pairwise sequence alignment 
• Basic Local Alignment Search Tool (BLAST) 
• Multiple sequence alignment 
• Probabilistic models for biological sequence analysis: Markov chain models, interpolated 

Markov models, hidden Markov models, profile hidden Markov models 
• Genome architecture, gene prediction, protein topology prediction 
• Molecular phylogeny 
• Genome evolution: vertical and horizontal modes of gene transfer 


