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Submission instructions: 

 

 The assignment should be submitted via moodle. 

 

 It is allowed to submit in pairs: 

 

o In such a case, only one of the students will upload the required files to moodle. The 

files’ names will be id1_id2, when id1 and id2 are the ID numbers of the 2 students. 

 

o Both students MUST be fully involved in preparing the exercise, writing the executing 

code, etc. 

 

 The questions will be submitted in 2 files: 

 

1. The “dry” part will include answers to all the questions and the required explanations. 

This part will be submitted in a single doc/docx file. 

2. The ”wet” part, with all the code you have written to answer the questions will be 

submitted in a py file. 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 2 files should be uploaded to moodle by the deadline. You may submit late though, 

losing 5 points for each day. 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 then 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 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: a maximal amount of 10 points may be given as a bonus to your grade, for 

interesting comments, mostly biological ones, that you find relevant. For example: 

o A relevant application for the question’s topic 

o New information the sheds interesting light on the question, or puts it in an 

interesting biological context 

 You may bring information from previous courses, a seminar you are taking, your own 

research, or even the internet. You must state your references.  
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Question 1 – hash tables 

A repeating substring of a given string is a substring that repeats itself (at least twice). For example, 

“ATTATTA” has a repeating substring “ATTA” of length 4 (note that the repetitions may overlap, as in 

this case). “TT” is also a repeating substring, of length 2. 

 

a. The file sc_dna_c1.txt in the site (under HW1) contains a DNA sequence from chromosome 1 

of S.cerevisiae (you are quite familiar with this sequence by now…). Find the longest repeating 

substring of this chromosome. 

For that, write a function longest_rep(st) that returns the longest repeating substring of a 

given string st, and run your function on that DNA sequence. 

You may use any approach you find appropriate, but your solution must be efficient enough to 

exhibit running time of less than 1 minute on that input (a naïve solution will probably not fulfil 

this requirement, and in fact may run in the scale of hours on a personal computer – try it!). 

 

b. Suppose we did not allow overlaps between the repeating substrings. For example, in 

“ATTATTA” we would not consider “ATTA” as a repeating substring, but we would consider 

“ATT”, “TT” etc. Describe in words (no need to write code) what you would change in your 

solution to fit this version of the longest repeating substring problem. 

 

 

 

Question 2 – Image processing GUI 

In the site you will find a zip file imageGUI.zip, which contains a GUI implementation for the image 

processing applications we saw in class, based on Python’s swampy package. Extract all the py files into 

some folder, and double click the file imagesGUI-swampy.py. You should get a window similar to this: 
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Learn how this tool works by simply “playing” with it – load an image and try the different options. 

 

You may notice that the Segmentation button is missing. You task in this question is to add it, so that 

the tool will look exactly as in the figure above. You should add the Segmentation button, the threshold 

label to its right, and a text box of width 3 characters, in which the user can provide the threshold for 

Segmentation. If the threshold defined by the user is -1, Otsu’s threshold should be chosen for 

segmentation. Recall that all the code for segmentation already exists (including Otsu) – your task is 

merely to plug it into this tool. 

 

Comment: You are not expected to become GUI experts, neither to understand all the details of the GUI 

implementation. You should solve this task mostly by mimicking the existing code, “copy-pasting” etc. 

The goal of this question is threefold: (1) to gain some experience in “tailoring” existing code (which is 

mostly unfamiliar to you) to your needs, (2) to be exposed to larger-scale code environment than we 

were used to until now, and (3) to gain basic understanding of GUI development. 

 

Question 3 – Paper 

The goal of this question is to practice academic reading. 

Read the short article 

Argast et. al., “Using image processing and statistical analysis to quantify cell scattering for 

cancer drug research.”, Mathworks Newsletter, September 2012. (html, pdf). 

 

Explain each of figures 1,2,3,4 and 5 in this article. 

 

Question 4 – Glossary 

Your glossary entries from HW3 were uploaded to a forum in the site, each entry as a separate thread 

(see link from the home page). You are now asked to comment on your friends’ entries, by simply 

replying to posts and to previous comments. You should not fear criticizing your friend’s entries - the 

idea is to make this a collaborative discussion in order to improve all the entries. But please be 

respectful, and give constructive criticism. Focus on these issues: how clear is the definition? Does it 

deliver the essence of the concept in a good way? Do you think there are any important missing details? 

Do you find the examples informative and clear? Would you choose other / additional examples? 

Would you remove something? etc. You are encouraged to reply to previous comments, of your entry 

and other entries. Please read ALL entries, and comment on at least five. 

Together with HW4, submit an improved version of your glossary entry, taking these discussions into 

consideration.  

 

The End! 

http://www.mathworks.com/company/newsletters/articles/using-image-processing-and-statistical-analysis-to-quantify-cell-scattering-for-cancer-drug-research.html
http://www.mathworks.com/tagteam/77466_92038v00_image-processing-statistical-analysis-quantify-cell-scatter.pdf

