
MIT Python Assignment Two 
 
Introduction 
Learning outcomes 
Skills 

• Be able to apply a variety of strategies and techniques to problem solving, including divide-
and-conquer (breaking the problem into sub problems), and simplification (solving a 
simplified version first). 

• Construct and reason about Python solutions to programming problems involving: 
o The use of sequences of simple statements, selection and/or iteration, input and 

output, and Boolean expressions; 
o The manipulation of numeric and alphanumeric data, both scalar and non-scalar (i.e. 

strings, lists and maps). 
o The use of file input and output. 
o The use of exceptions for robustness. 

Knowledge 
• The form of variable identifiers, assignment statements, print statements. 
• Python data types, operators and operator precedence: 

o String: string slicing and concatenation, multiplication, 
o Int and float: addition, subtraction, multiplication, division, integer division, 

modulus. 
• Expressions involving functions, string and arithmetic manipulation, and casting. 
• The form of the import statement, and functions in the math and random modules. 
• The forms of Python if, if-else and if-elif statements. 
• Python comparison operators, the Boolean operators ‘and’, ‘not’ and ‘or’, and operator 

precedence. 
• The form of the Python for loop, and the use of break and continue statements. 
• The role of the range function in for loops. 
• The distinction between definite and indefinite loop structures. 
• Forms and possible uses of string slice and casting operations. 
• The features of Python lists and dictionaries, and the form of expressions used to construct, 

deconstruct, and access such structures.  
• Files: concepts of file, type, filename, file path; commands for opening, reading, writing and 

closing files.    
• Exceptions: concepts of exception and exception handling; common types of exception 

(including TypeError, ValueError, IndexError, IOError); Form and function of try-catch[-else][-
finally] statements.  

Assignment Instructions 
For this assignment, with reference to the notes on Vula, you need chapters 1 to 8, though chapters 
9-11 can also be applied. 

Answer each question in separate files named converttime.py, simpleparser.py, advancedparser.py 
and tracking.py (case sensitive – i.e. no capital letters). These files must be submitted to the 
Automatic Marker on Vula in a single zip file named Assignment1.zip. 



NOTE: 

• Since this assignment will be automatically marked your program's output must match the 
samples’ format exactly.  

• Use Python version 3.  
• Each question gives sample program input/output. The bold values are samples of the type 

of input that will be given to your program and the rest is what your program must print out. 
• Once everyone has submitted, programming style will be assessed by a human marker who 

checks for: 
o appropriate commenting (unambiguous, accurate, helpful, no program development 

residue in the form of commented out statements),  
o meaningful variable names (conveying the role played),  
o no overly complex code, 
o no redundant code (residue such as variables that aren’t used, for instance), 
o good layout (a blank line between distinct paragraphs or parts of the program, no 

excessive whitespace in statements, for instance.)   
The marker will deduct up to 35% for any shortfalls in this regard. 

Due Date: 23h55, Monday 11th March 2019. 

Question 1 [20 marks] 
On the Vula assignment page, you will find a program called ‘leader_board.py’. This is a 
program that processes data from a reaction times study.  It asks the user to input the name of a file 
and then prints a leaderboard of results. 

Each line of the input file consists of the name of a study subject, followed by the number of tests 
conducted with that subject, followed by the subject’s average reaction time (the sum of the 
reaction time for each test, divided by the number of tests). For example,  

Takunda 5 0.415626 
Sheila 3 0.304821 
Chao 3 0.386983 

Given this data, the program outputs: 

Subject        | Average Time 
************** | ************ 
Sheila         | 0.304821 
Chao           | 0.386983 
Takunda        | 0.415626 

The program is not very robust; various problems with the inputs will cause an exception to be 
raised.  

Modify the program so that it can handle all possible exceptions. 

• If it cannot open the named results file then it should report the problem and ask for 
another filename. 

• If there is a problem with the file content, i.e. an issue with one of the lines of the file, then it 
should do the following: 

o Report the line number and the nature of the problem.  
o Print the line.  
o Tell the user what the correct format should be. 



NOTE: While there are many potential problems with file content, there are only two distinct types 
of exception that can arise. 

Question 2 [35 marks] 
This question concerns processing data on Western Cape dam levels. The data is stored in the form 
of a ‘comma separated values’ (CSV) text file. You will find a complete example on the Vula 
assignment page: Western_Cape_Dam_Levels_050918.csv. 

Windows will treat the file as EXCEL, however, for our purposes it is preferable to simply view the 
text. This can be done by opening it in a text editor such as Notepad++ or an IDE such as Wing 101 
e.g. 

 
 

(The screenshot is for an older data file.) 

The first line describes the data items on subsequent lines. Each subsequent line contains data for a 
particular Western Cape Dam. 

Data item name Description 
Dam The name of the dam. 
River Name of the river on which the dam sits. 
Fsc Full Storage Capacity (FSC) in units of 1 million 

cubic meters. 
this_week Current level as a percentage of FSC. 
last_week Last week’s level as a percentage of FSC. 
last_year The level this week last year as a percentage of 

FSC.  
 

NOTE:  

• You CANNOT assume that the order of data items is always the same from download to 
download. You MUST use the first line to figure out which item is which.  

Write a program called “analysis.py” that asks the user for the name of a CSV data file and that, 
for each dam, calculates and outputs the following: 

1. This week’s level in units of 1 million cubic metres. 
2. The level this week last year in units of 1 million cubic metres. 



3. The FSC in units of 1 million cubic metres. 
4. The name of the dam. 

Finally, it should print the total FSC (in units of 1 million cubic metres) and the percentage of that at 
which supplies stand this week. 

Sample Input/Output: 

Enter the name of the CSV file: 
testdata.csv 
 THIS WEEK LAST YEAR       FSC DAM NAME 
       2.4       3.9       4.9 bulshoek dam 
       1.5       4.2       4.9 calitzdorp dam 
       7.0      10.3      17.3 ceres dam 
      31.2     118.7     122.5 clanwilliam dam 
       9.4      14.9      33.9 steenbras dam-lower 
      26.1      27.6      31.9 steenbras dam-upper 

Total FSC is 215.4 million cubic metres. 
Currently at 36.0%. 

Values should be printed to one decimal place. 

(The short data file ‘testdata.csv’ that is used for the sample I/O may be found on the Vula 
assignment page.) 

Question 3 [45 marks] 
This question concerns the development of a program that may be used to query a set of bus 
timetables such as that represented by the following.  

Route  54  
Bus Stop Arrival Times 

Hiddingh 08:00 09:30 12:10 15:45 17:30 
Gardens 08:15 09:50 12:30 15.10 18:00 
Mowbray 08:45 10:30 13:00 16:00 18:30 
Rondebosch 09:15 11:05 13:31 16:35 19:00 

 

• The time table is for a particular route, as identified by a number.  
• The left-hand column lists the stops on the bus route.  

o Each stop is identified by a name. 
o The first stop is Hiddingh, and the last stop is Rondebosch. 

• The subsequent columns describe bus arrival times. 
o Each column gives the times for a particular journey.  
o The first bus arrives at Hiddingh at 08:00, then Gardens at 08:15, then Mowbray at 

08:45, terminating at Rondebosch at 09:15. 
o The last bus arrives at Hiddingh at 17:30, then Gardens at 18:00, then Mowbray at 

18:30, terminating at Rondebosch at 19:00. 

The timetable supports a range of queries, including: 

• Given the name of an embarkation stop and a desired embarkation time, identifying the 
actual time of the next bus e.g. given ‘Gardens’ and ’10:00’, the next bus arrives at 12:30. 



• Given the name of an embarkation stop, a desired embarkation time, and a destination, 
identifying the time that the next available bus arrives at that destination e.g. given 
‘Gardens’, ’10:00’ and ‘Rondebosch’, the next available bus arrives at Rondebosch at 13:31 
(having departed Gardens at 12:30). 

• Given the name of an embarkation stop, a destination stop, and the earliest and latest times 
by which the bus must reach the destination, identify the corresponding departure times 
from the embarkation point e.g. given ‘Hiddingh’, ‘Mowbray’, and the range ’10:00 – 16:00’, 
possible departure times from Hiddingh are 9:30, 12:30 and 15:10.    

Your task is to write a program called ‘query.py’ that enables the user to make these kinds of 
queries for a range of bus routes. 

Timetable information will be stored in files, one per bus route, and each file will bear the number of 
the route concerned e.g. The timetable information for a route number 66 would be stored in a file 
called ’66.txt’. 

The user will be able to request that the program load the data for a particular route and then run 
queries on it. 

A timetable file will possess the following format: 

<stop name0> % <time0,0> , … , <time0,m> 
… … … … … ,  
… … … … … ,  
<stop namen> % <timen,0> , … , <timen,m> 

 

Essentially the same in structure as the table depicted above, each row begins with the name of a 
stop. The order of names represents the route. On each row a percent sign, ‘%’, follows the stop 
name, followed by a comma separated list of times. 

The precise commands that the ‘query.py’ program must handle are as follow: 

quit 
 End the program. 

help 
 Print a list of commands. 

load <route number> 
 Load the timetable information for the route with the given number. 

next <embark stop> <preferred time> 
 

Obtain the time of the next bus at the embarkation stop at or after the preferred time.  

arrival <embark stop> <preferred time> <destination> 
 Obtain the time of arrival at the destination of the next bus to arrive at the embarkation stop at 

or after the preferred time. 

departures <embark stop> <destination> <earliest arrival> <latest arrival> 
 Obtain the departure times from the embarkation stop of buses that arrive at the destination 

stop within the given time frame. 



 

Sample Input/Output: 

>help 
Available commands: 
load <route number> 
next <embark_point> <from_time> 
arrival <embark_point> <embark_time> <destination> 
departures <embark_point> <destination> <earliest_arrival> 
<latest_arrival> 
>next Mowbray 8:00 
You must load a route first. 
>load 66 
Done 
>next Mowbray 8:00 
The next bus departing from Mowbray is at 08:20 
>next Rosebank 15:00 
Sorry, no departures found 
>arrival Mowbray 8:00 Wittebome 
The next bus departing from Mowbray arrives at Wittebome at 09:32 
>arrival Rosebank 15:00 Plumstead 
Sorry, no departures found 
>departures Mowbray Wynberg 7:30 13:00 
Buses arriving at Wynberg in that period depart from Mowbray at 
07:27, 08:20, 10:34, 12:11 
>departures Mowbray Claremont 15:00 16:00 
Sorry, no departures found 
>quit 

The route 66 file (66.txt) is available on the Vula assignment page.  

HINTS: 

• You should apply a divide-and-conquer strategy, targeting sub problems with functions and 
possibly modules and classes. 

• Chapter twelve of the notes introduces the datetime module, and the time class. Consider 
the following program: 
 
from datetime import time 
 
t1 = time(8, 30) 
print(t1) 
print(t1.strftime('%H:%M')) 
t2 = time(17,5) 
print(t2) 
print(t2.strftime('%H:%M')) 
print(t1 < t2) 
print(t1 == t2) 
print(t1 > t2) 
 
The program produces the following output: 
 
08:30:00 



08:30 
17:05:00 
17:05 
True 
False 
False 

 

Marking and Submission 
Submit the leader_board.py, analysis.py and query.py program files contained within a single .ZIP 
folder to the automatic marker. The zipped folder should have the following naming convention: 

yourstudentnumber.zip  

The mark given by the automatic marker is provisional. Once everyone has submitted, programming 
style will be assessed by a human marker who checks for: 

• appropriate commenting,  
• meaningful variable names,  
• no overly complex code, 
• no redundant code 
• good layout etc.  

They will deduct up to 35% for any shortfalls in this regard. 

Marking Guide 
Question 1 Leader board 20 
Question 2 Analysis 35 
Question 3 Bus times 45 
Total 100 

 

 

END 
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