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Name:                                                                                                     
	Problem
	Points
	Score

	0: Buggy Code
	50
	

	1: Command Line Parsing
	60
	

	2: Parameter File Parsing
	70
	

	3: Vowels and Prime Numbers
	80
	

	4: Absolute Difference Sum
	90
	

	5: The Kingdom of Erewhon
	100
	

	Total
	100
	


Notes:
(1) This exam must be completed in Python. As always, place your solutions in:
/data/courses/ece_1111/current/exams/exam_04/lastname_firstname/p0?
(2) All of your code must be your own. You cannot use high-level library functions or third-party tools. If you have questions about whether a particular tool or library can be used, please ask during the exam. You are, however, allowed to use a built-in function that checks if a number is prime.
(3) Your code must handle all the edge cases. It should not crash on standard test cases. For example, if a file to be opened doesn’t exist, an error message should be printed. If a divide by zero or math error occurs, you should catch that. If there is insufficient data or an invalid parameter value, you should catch that. If you have specific questions about this, ask.
(4) Your code must follow the commenting and formatting standards demonstrated in the code here:
$NEDC_NFC/util/python/nedc_edf_pyprint_header/*.py
$NEDC_NFC/class/python/nedc_sys_tools/*.py
Please pay special attention to the way the comments are laid out, the way functions are documented, etc.
(5) This exam is structured as set of tiers. You can choose not to take the exam and get a 50 (I hope no one will elect this option).
Start with problem 1. If you work it correctly, proceed to problem 2. You must only turn in code that is 100% correct. If you turn in a solution that fails to pass all appropriate test cases, including edge cases, you receive a grade of 50. You must complete all previous problems (e.g., problems 1-3) before you attempt the next higher-level problem (e.g., problem 4).
I will grade them in reverse order. If you turn in problem 5, I will check it. If it fails, you get a 50. If it passes my checks, I will review problem 4. Again, only submit problems that you know are 100% correct. You will receive a 100 if all of your levels pass my tests and code reviews.

Problem No. 1: This problem tests your ability to quickly assimilate programming standards and an API provided by a customized programming environment.
Using this library:
$NEDC_NFC/class/python/nedc_sys_tools/nedc_cmdl_parser.py
Implement a program that supports this interface:
-h, --help: displays a help message
-u, --usage: displays a usage message
-d, --date: displays today’s date
-n, --name: displays your name [default value = “Jordan”]
-t, --time: displays the time of day
We refer to these strings as command line options. The remaining arguments are referred to as values. 
The program will iterate over all values and print them as strings. For example:
ece-000_[1]: p01.py -h -t file1.txt file2.txt
will produce a help message.
ece-000_[1]: p01.py -t -n “Alex Smith” file1.txt file2.txt file3.txt
will produce output like this:
p01.py -t -n “Alex Smith” file1.txt file2.txt file3.txt
time = 03:26:16
name = Alex Smith
1: file1.txt
2: file2.txt
3: file3.txt
Here are two good examples of how to use this library:
$NEDC_NFC/util/python/nedc_edf_pyprint_signal/nedc_edf_pyprint_signal.py
$NEDC_NFC/util/python/nedc_pytest_cmdl/nedc_pytest_cmdl.py
The help and usage files for the above utility can be found here:
/data/courses/ece_1111/2025_01_fall/exams/ex_04/picone_joseph/p01
In this exercise, you are learning how to implement a serious command line parser, and how not to hardcode solutions such as options and help messages.
Problem No. 2: Building on what you did in problem no. 1, add an option:
-p, --param: parameter file [default value = ‘params.txt’]
This parameter file will have name value pairs. For example:
ece-000_[1]: more params.txt
# this is an example of a parameter file
#
p1 = 27.2727
p2 = joe
P3 = 27
# end of file
#
This file can be found here:
/data/courses/ece_1111/2025_01_fall/exams/ex_04/picone_joseph/p02/params.txt
Your driver program should read the file, parse the name/value pairs, and display their values:
ece-000_[1]: p02.py -p params.txt 
p1 = 27.2727
p2 = joe
p3 = 27
You must display them as values, and your code must process any type of parameter file. Do not hardcode names or values. You can, however, assume the format of the line containing a valid name/value pair is <string> = <string>.
For example, the same code should work for this file:
ece-000_[1]: more params.txt
# this is an example of a parameter file
#
p3 = xxxxxxx
joe = p1
27 = p2
In this problem, you are learning how to write programs that configure themselves from parameters documented in a file.
Problem No. 3: This problem tests your ability to do simple string matching.
Write a Python program that filters a file and outputs all words where the number of vowels in a word is a prime number. A word is defined as any sequence of letters in the range [a-z] and [A-Z] that is separated by one or more spaces. However, note that a word can be split across two lines and can be hyphenated. Vowels are defined as lower or uppercase versions of these letters: [a, e, I, o, u].
An input file might look like this:
ece-000_[1]: p
/data/courses/ece_1111/2025_01_fall/exams/ex_04/picone_joseph/p03
ece-000_[1]: cat example.txt 
nnnannn nnneeennn nnniiiii
nnn nnnuuu-
nnnnnn
NnNnNnaMmMmMm NNNeeeeeeeM-
MM
Notawordthatisoutputwhy
Remove the hyphens and newline characters. Make everything case-insensitive – your output should be all lowercase.
Parsing text can be challenging when you must consider punctuation.
Problem No. 4: Provide a solution for the programming challenge problem found here:
https://www.codechef.com/problems/ABSDIFFS
The interface to your program should be:
ece-000_[1]: p04.py “214 214” “12 16” “1 9” “257 260” “112 112”
The output should be:
214 214 -> 6
12 16 -> 15
1 9 -> 0
257 260 -> 48
112 112 -> 2
Your code must be your original work and follow all formatting guidelines previously described.
Problem No. 5: Implement a simple dependency checker.
Consider this data:
ece-000_[1]: p
/data/courses/ece_1111/2025_01_fall/exams/ex_04/picone_joseph/p05
ece-000_[1]: more example.txt
Breakfast requires making eggs, pancakes and fruit.
Pancakes need flour and water.
Lunch requires bread, lettuce, meat and tomatoes.
Meat requires cooking some beef.
Dinner requires vegetables, meat and water.
Vegetables can include corn, potatoes and lettuce.
To keep things simple, we are going to define a hierarchy of keywords:
Level 1 (meal): dinner, breakfast, lunch
Level 2 (complex foods): pancakes, fruit, bread, meat, vegetables, cake, pie, salad
Level 3 (ingredients): eggs, flour, water, lettuce, tomatoes, beef, corn, potatoes
Level 4 (ignore these words): any words not mentioned above
Your program should produce a dependency tree. For example, for “dinner”, your output should be:
dinner (L1) -> vegetables (L2), meat (L2), water (L3)
 vegetables (L2) -> corn (L3), potatoes (L3), lettuce (L3)
 meat (L2) -> beef (L3)
  beef(L3) -> .
  lettuce (L3) -> .
  corn (L3) -> .
  potatoes (L3) -> .
  water (L3) -> .
You can use a “.” to indicate a terminal node.
For this example, you would return three trees – one for each of these sentences: 
Breakfast requires making eggs, pancakes and fruit.
Lunch requires bread, lettuce, meat and tomatoes.
Dinner requires vegetables, meat and water.
Your program should take as input a file listing the words assigned to each level:
ece-000_[1]: p
/data/courses/ece_1111/2025_01_fall/exams/ex_04/picone_joseph/p05
ece-000_[1]: more params.txt 
L1: breakfast, lunch, dinner
L2: bread, fruit, meat, pancakes, vegetables
L3: beef, corn, eggs, flour, lettuce, potatoes, tomatoes, water
L4: and, can, cooking, include, making, need, requires, some
A program that generates a dependency tree is a useful tool in your programming bag of tricks. You will study this in more detail in Engineering Computation II.
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