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Home assignment 5 (optional) – Due July 30th, 23:55 
 
 

Submission instructions: 
 
• Submission is in pairs (or singles after approval from the lecturer) 

Honor code: 
Each student is expected to be fully involved in solving all the questions. Furthermore, 
although you may discuss the solutions with other pairs / students, each pair must write the 
whole solution separately. In particular, it is not allowed to spread any piece of code / 
solution. 
 

 
• The answers will be submitted in 2 files: 

 
1. A doc/docx file with the “dry” part: answers to all the questions and the required 

explanations.  
2. A py file with the ”wet” part: any code you have written to answer the questions. The 

code in this file must support your answers and conclusions, such that when run yields 
the results provided in the dry part. The grade for this part will be given for a correct 
and reasonable code, which avoids unnecessary complications and bad styling. 
 

• The assignment should be submitted via moodle. The 2 files should be uploaded to moodle 
by the deadline. You may submit late though, up to a maximum of 5 days for the whole 
semester. For that matter, submission after 23:55 is a day late. 

 
• Note: while each question normally has a single correct answer, the code you’ll write to 

answer them may be written in various ways. There is no single correct code. 
However, to get full score you must make an effort to write your code in a reasonable 
manner, in terms such as low complexity, meaningful names, etc. 
 
You are requested to comment (#) your code, and you may even leave old code that you 
have written and no longer use (commented out!). This way I will be able to track your 
thinking process, at least partially. 
 

• Bonuses: up to 5 points may be given as a bonus to your grade, for interesting, non-trivial 
comments, mostly biological ones, that you find relevant. For example: 

o A relevant application for the question’s topic that is beyond a trivial one 
o New information that sheds interesting light on the question, or puts it in an 

interesting biological context 
If you provide such comments, make sure you state your references.  
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Question 1 – regular expressions 
a. Write a function find_pattern(seq, pattern, pre, post), which gets a sequence seq, a pattern pattern 

(a string in the syntax of Python’s regular expressions), and 2 additional positive integers pre and 

post. The function will print all the occurrences of pattern in seq, in their context. The context 

should begin pre positions before and end post positions after the pattern. If the context outreaches 

either ends of seq, fewer characters will be printed. The pattern will be printed in uppercase letters, 

while the context in lower case letters. In addition, the beginning position of the pattern will be 

printed. 

 

For example: the file cap2.txt on the website contains the protein Adenylyl cyclase-associated 2 

(CAP2) of the organism Orangutan in FASTA format: 

  
>Q5R5X8|CAP2_PONPY CAP 2 - Pongo pygmaeus (Orangutan). 

MANMQGLVERLERAVSRLESLSAESHRPPGNCGEVNGVIGGVAPSVEAFDKLMDSMVAEF 

LKNSRILAGDVETHAEMVHSAFQAQRAFLLMASQYQQPHENDVAALLKPISEKIQEIQTF 

RERNRGSNMFNHLSAVSESIPALGWIAVSPKPGPYVKEMNDAATFYTNRVLKDYKHSDLR 

HVDWVKSYLNIWSELQAYIKEHHTTGLTWSKTGPVASTVSAFSVLSSGPGLPPPPPPPPP 

 

After reading it to a variable CAP2 (and eliminating “\n” characters), we could run: 

>>> find_pattern(CAP2, “NM”, 5, 5) 

maNMqglve starts at position 2 

rnrgsNMfnhls starts at position 127 

 

b. The CAP2 protein contains the following pattern: the first two positions are amino acids from L, I, 

V or M,  then any amino acid, then R, then L, then one of D or E, the next 4 positions contain any 

amino acid, and at the end R, then L, and finally E.  

Find the occurrence of this pattern and its position within CAP2. Use your function from (a). 
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Question 2 – suffix trees 

 
a. In class, we mentioned the naïve implementation for building a suffix tree of a given string. 

What was the time complexity of this implementation, as a function of the string’s length 

(denoted l )? Note: the answer really appears in the slides… 

b. The file sc_dna_c1.txt on the website (under HW1) contains a DNA sequence from 

chromosome 1 of S.cerevisiae. How much time does it take to build the suffix tree (using the 

naïve code that was uploaded to the website, in the function suftree_build) for the first 5000 

nucleotides of this sequence? Estimate the running time it should take to build the suffix tree 

for the whole chromosome 1 sequence. 

c. Given the results of the previous section, state your opinion about this claim: “Problems in the 

class P (those that have polynomial time algorithms) can always be solved efficiently, 

practically speaking.” 

d. Recall the substring problem: given 2 strings s1 and s2, we want to know if s1 contains s2. 

Suppose we have already built the suffix tree for s1. The function is_substring that was 

uploaded to the website solves this problem. What is its time complexity, as a function of the 

strings’ lengths? Separate your answer to “best-case” and “worst-case” scenarios. 

e. Execute some “real” time measurements to support your answer to (d). Use Python's clock 

package as we did earlier in the course, and show how running time changes when you change 

the input size. Explain what you expect the results to be, and show how they indeed support 

your answer to (d).  

f. Answer the question in slide 14 of the trie class slides. 
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