CSE 1321L: Programming and Problem Solving I Lab
Assignment 1 Fall 2026
Module 1
What students will learn
Problem Solving
Terminology
Basic Program Structure
Managing Input from the user
Managing Output
Basic Calculation and multi-step calculations

Content
Overview
Assignment 1A: Owl-A-Roni Mac and Cheese Recipe Generator
Assignment 1B: Speed of Sound Calculation
Assignment 1C: Sample Buffer Counter

Overview
For most of you, this will be the first time you have done any programming, which is exciting! The write-up of this first assignment will be a little longer than the others because we want you to understand how things are going to roll out the rest of the semester. Advice: Start early (certainly not the day the assignment is due), practice, and ask a lot of questions.
Unless calculations are trivial, you will almost always want to use an intermediate variable – where you store part of the solution. For example, you might remember the equation for gravity as:

How would you write this as code? You might solve it in parts instead of one shot because it makes it easier to check. It would look like:
Temp1 = m1 * m2
Temp2 = r * r
Temp3 = temp1 / temp2
F1 = g * temp3
This is assuming the variables m1, m2, and g declared previously in the code.
Final note: Do not cheat
If your temptation is to look online, don’t. Come see us instead and ask questions – we are here to help. Remember, you are going to have to write codes in your future job interviews, so learn it now to secure a high-paying job later.


Assignment 1A: Owl-A-Roni Mac and Cheese Recipe Generator
You are tasked with building a program that will generate a recipe for a mac-n-cheese brand Owl-A-Roni. The program will follow the recipe shown in the product’s box but will change the portion size based on the servings the user wants to make.
This is the recipe for a single serving:
1. In a pot add:
a. 0.5 cup of Owl-A-Ronis
b. 0.5 cup of water
c. 1 pinch of salt
2. Boil the Owl-A-Ronis in water for about 6 to 8 minutes
3. Drain excess water
4. Shred 0.25 cup of your cheese of preference
5. Pour 1 splash of milk into the pot
6. Add the shredded cheese into the pot
7. Stir well until creamy
Requirements
The program should ask the user for the number of servings.
· Expect the user to enter whole numbers for servings.
The program should ask the user for their preferred cheese.
Use the single serving recipe as a guideline to calculate the servings for the generated recipe.
The recipe will not scale the amount of time the water should boil, keep it for 6 to 8 minutes.
The program should use the user’s preferred cheese in the recipe (review sample output)
For simplicity, keep all unit names singular regardless of the value (e.g., 0.5 cup, 3 cup)
Review the sample runs, the user input is shown in red and bold. 
Sample Output #1
How many servings of Owl-A-Ronis?: 1
What type of cheese?: Danbo

Generating recipe...

Recipe: 
1. In a pot add:
        - 0.5 cup of Owl-A-Ronis
        - 0.5 cup of water
        - 1 pinch of salt
2. Boil the pasta in water for about 6 to 8 minutes
3. Drain excess water
4. Shred 0.25 cup of Danbo cheese
5. Pour 1 splash of Milk into the pot
6. Add the shredded Danbo cheese into the pot
7. Stir well until creamy
Sample Output #2
How many servings of Owl-A-Ronis?: 4
What type of cheese?: Romano

Generating recipe...

Recipe: 
1. In a pot add:
        - 2.0 cup of Owl-A-Ronis
        - 2.0 cup of water
        - 4 pinch of salt
2. Boil the pasta in water for about 6 to 8 minutes
3. Drain excess water
4. Shred 1.0 cup of Romano cheese
5. Pour 4 splash of Milk into the pot
6. Add the shredded Romano cheese into the pot
7. Stir well until creamy


Assignment 1B: Speed of Sound Calculation
You may have learned in your physics class that the speed of sound is 343 meters per second. However, this speed is an approximation because it can vary depending on multiple factors such as temperature, the density of the gas it travels through, humidity, etc. In Earth’s atmosphere, temperature is the primary factor.
You are tasked to develop a program that calculates the speed of sound based on Temperature.
The formula for calculating speed of sound based on temperature is this:

The program will ask the user for a temperature value in Fahrenheit, so you will have to convert this value into Celsius:

Requirements
The program should ask the user for a temperature value in Fahrenheit.
· Expect the temperature input to contain decimal numbers.
The program should then use this value to calculate the speed of sound.
Remember to convert the Fahrenheit input value into Celsius before calculating the speed of sound.
Review the sample runs, the user input is shown in red and bold. 
Sample Output #1
Enter temperature (F): 32
Sound travels at: 331.0 ms
Sample Output #2
Enter temperature (F): 72
Sound travels at: 344.3333333333333 ms


Assignment 1C: Sample Buffer Counter
When processing digital audio, computers handle audio data in discrete blocks we call buffers rather than a continuous stream, like filling a pool by pouring water with buckets instead of filling the pool directly by pouring water straight from a hose. This approach prevents the CPU from getting overworked.
You will develop a program that will calculate the number of buffers the computer processes in a sound recording and the number of samples left.
To calculate this, we need to know these four concepts: Sample, Sample Rate, Buffer Size, and the Duration of a recording.
A Sample is one unit of audio data
· In our pool and bucket example, 1 sample is 1 unit of water.
Sample Rate is the frequency of samples in Hertz (Hz)
· Think of it as an amount of audio data or sample generated in 1 second of audio.
·  For example, 100hz Sample Rate is equal to 100 Samples in a second.
Buffer Size how much sample data the computer will hold before processing, 
· In our pool and bucket example, the buffer size is the size of the bucket.
· The buffer size refers to how much sample data the computer will hold before processing it.
The duration of a recording is the amount of time of a sound recording.

For example:
A 10 second recording at a sample rate of 100 Hz means that we have 100 samples per second. Therefore, the 10 second recordings will have 1000 sample data that the computer will process.
If the buffer size is 300 samples, then it means that the computer would have processed 3 full buffers but will have 100 remaining samples left in the last buffer.
Requirements
The program should ask the user for the Sample Rate, Buffer Size, and Track Duration.
Expect the user to enter whole numbers for these values.
Following the example above, the program should calculate the total amount of samples, then calculate how many buffers were filled and how many samples were leftover without filling a buffer.
Hint
For this program it will be handy to use floor division and modulo/remainder operators.
Review the sample runs, the user input is shown in red and bold. 
Sample Output #1
Enter Sample Rate (in Hz): 100
Enter Buffer Size: 300
Enter track length (in seconds): 10
Processed 3 full buffers with 100 leftover samples.
Sample Output #2
Enter Sample Rate (in Hz): 48000
Enter Buffer Size: 64
Enter track length (in seconds): 60
Processed 45000 full buffers with 0 leftover samples.
Sample Output #3
Enter Sample Rate (in Hz): 44100
Enter Buffer Size: 512
Enter track length (in seconds): 60
Processed 5167 full buffers with 496 leftover samples.
Submission Instructions: 
Programs must follow the output format provided. This includes each blank line, colons (:), and other symbols.
Programs must be working correctly. 
Programs must be written in Python.
Programs must be submitted with the correct .py format.
Programs must be saved in files with the correct file name:
· Assignment1A.py
· Assignment1B.py
· Assignment1C.py 
Programs (source code files) must be uploaded to Gradescope by the due date. 

