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Homework #1 Wrap-up
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• Hist values slightly off

• Sorting logic, sorted array processing logic

• Genomic coordinate 1-index

• Too much memory usage

• Storing substrings (silent caching in python)

• Sort step is too slow

• Slow comparison function

• Many comparisons!

Common bugs

Common debug scenarios



Homework #1 Wrap-up
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http://web.stanford.edu/class/cs97si/suffix-array.pdf

https://www.youtube.com/watch?v=f8S05ZS-8KY&t=703s 11:40 - end

• Sort phases take log N because 2k

• Each phase can be linear

• Limited benefit if not rate-limiting (i.e. cache misses)

Variant algorithm(s)

https://www.youtube.com/watch?v=f8S05ZS-8KY&t=703s
https://www.youtube.com/watch?v=f8S05ZS-8KY&t=703s
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Vectorized array operations in python with numpy

7https://numpy.org/install/

https://numpy.org/install/
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Homework 2 Overview
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Part one: write a new program

• read in a file in FASTA format

• determine the frequencies of the nucleotides and dinucleotides 

(based on the forward strand) and the length of the sequence

• produce three simulated sequences based on the length and 

nucleotide or dinucleotide frequency of the original sequence

• ‘Equal frequency’ model

• Order 0 Markov model

• Order 1 Markov model

• output three files in FASTA format containing the simulated sequence 



Homework 2 Overview
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Nucleotide Frequencies:

A=0.2500

C=0.2500

G=0.2500

T=0.2500

“Equal frequency” model



Homework 2 Overview
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Part two: run your HW1 program on three simulated genomes

• Run your HW1 program three times, using as input:

• Human 10-Mb segment + simulated ‘equal frequency’ genome

• Human 10-Mb segment + simulated Mouse Markov-0

• Human 10-Mb segment + simulated Mouse Markov-1

• Given observed matches between the Human and simulated genomes, 

what can you conclude about the statistical significance of matches 

between the orthologous mouse and human regions in homework 1?



Reminders
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• Homework 2 due this Sunday Jan. 22, 11:59 pm
• Single text file, compressed with gzip

• name in the file: camplisson_hw2.txt.gz

• Homework 3 will be posted tomorrow (Jan. 18)



…
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