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Home assignment 4 – Due May 19th, 23:55 
 
 

Submission instructions: 

 

 Submission is in pairs. 

Honor code: 

Each student is expected to be fully involved in solving all the questions. Furthermore, 

although you may discuss the solutions with other 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: you need to write the required code in the template file 

hw1_template.py. 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. 

 

 Note: the files should be named hwX_NAME1_NAME2 where X is the HW number (e.g. 

hw2) and NAME1 and NAME2 are the names of the students. For example: 

hw2_gur_hevroni_amir_rubinstein.docx.  

 

 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 for variables, 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 we will be able to track your 

thinking process, at least partially. 

 

 Bonus: 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 added such comments and would like them to be considered for bonus, add a clear 

title "INSIGHTS" before the comments. Also, make sure you state your references (a 

website, a course you took, a book, etc.). 
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Question 1 – Digital images 

a. In class we saw the functions circles and product, which generated rather surprising image 

patterns. Write a function surprise – and surprise us with your own “home-made” pattern. 

Try using simple operators to create a surprisingly complex pattern. 

 

b. Write a function moon that gets an image (PIL object, just like the functions add, negate, 

segment, etc.), and returns a copy of the image with the addition of a white full moon 

somewhere in the upper left part of the image. For example: 

 
 

 
 

    im = Image.open(“…”) 

    moon(im).show() 
 
 
 

c. Take a photo of some area around the Technion or where you live, with the sky in the upper 

part of the image, and preferably during the evening or night. Add a moon to that image, and 

copy paste the image into your solution.  
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Question 2 – Young's model for fur and skin patterns 

a. Simulate Young’s model for fur patterns, with the following parameters: 

x_act = y_act =1 

x_inh = y_inh = 2 

act_weight = 1 

inh_weight = -0.56 

with an eco-system initialized randomly to have  

1) 2% 

2) 20% 

3) 90% 

active melanocytes. Attach the resulting images, and explain if you see differences. 

 

b. Find parameters that yield the following stable patterns under Young’s model (stable = 

the pattern does not change or change negligibly after a stabilization period): 

 

 

   

(a)                                                      (b) 

 

c. The original paper [Young DA (1984), “A local activator-inhibitor model of vertebrate 

skin patterns”. Math. Biosci. 72, 51–58 (html)] states in its discussion section, that "the 

usefulness of the model is not so much in its detailed assumptions, but rather in its logical 

structure. The fact that a model with a very simple logical structure can reproduce many 

of the observed features of a pattern strongly suggests that the actual pattern mechanism 

is also simple, and this is the principal conclusion to be drawn from the present work." 

 

Express your personal opinion about this statement. 

 

The End 

http://www.sciencedirect.com/science/article/pii/0025556484900609

