CSE 1321L: Programming and Problem Solving I Lab
Assignment 6 – FALL2026
Module 5.2,6

What students will learn:
Design classes include attributes, constructor methods, and instance methods.
Creating objects of classes.
Implementing a collection of objects.

Content
Overview
Assignment6A: Owl Robot Delivery Simulation
Assignment6B: Vending Machine

Overview
For this assignment, you are going to practice implementing and designing classes defining its attributes and behaviors by implementing a constructor function and other member functions.

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 code in your future job interviews, so learn it now to secure a high-paying job later.

Lastly, make sure you review the sample output and make sure the output of your program follows the exact same format including the input statements, print statement, etc. As always, user input is shown in red and bold.


Assignment 6B: Owl Robot Delivery Simulation (70 Points)
You are going to develop a simple Robot Delivery Simulation program for a company that uses small robots to deliver packages around a university campus.

Each robot has a unique name and a battery level. Robots can carry packages, travel to different locations, and consume battery power while moving. However, a robot cannot travel if it does not have enough battery or if it is not carrying a package.

To implement this, you are going to define a class to represent each delivery robot. Furthermore, since the company operates multiple robots, you are going to implement a list that will contain robot objects.
Requirements:

DeliveryRobot class:
· The constructor function will take 3 parameters. A required parameter for the robot's name, and two optional parameters for its battery level and assigned destination.
· The optional parameter battery should have a default value of 100.
· The optional parameter destination should have a default value of None.
· The constructor should initialize its attributes based on the 3 parameters.
· The constructor should also initialize a fourth attribute called deliveries, which will be initialized to 0.
· This attribute will keep track of the total number of successful deliveries completed by the robot.
· The class should implement the following functions:
· assign_destination()
· has_destination()
· deliver_package()
· recharge()
· get_robot_info()
· All the functions specified are instance functions, meaning that regardless of whether they have parameters or not, you have to have a self reference as the first parameter.
· assign_destination() should take one parameter representing the destination (string).
· This function should update the robot's destination attribute.
· Passing None should remove the assigned destination.
· has_destination() should not take any parameters and will return True or False depending on whether the robot has an assigned destination.
· deliver_package() should not take any parameters.
· Each delivery consumes 25% of the robot's battery.
· A delivery can only be completed if the robot has an assigned destination and its battery level is at least 25.
· If the delivery is successful:
· Reduce the battery level by 25.
· Increase the number of completed deliveries by 1.
· Set the destination to None.
· Return True.
· Otherwise, return False without changing any attributes. If the delivery fails due to insufficient battery, the robot should retain its assigned destination so that the delivery can be attempted again after recharging.
· recharge() should take one parameter representing the amount of battery to add.
· Add the specified amount to the robot's current battery level.
· The battery level must never exceed 100.
· For example, if the robot has 80% battery and receives 30%, its battery should become 100%.
· get_robot_info() should not take any parameters and will return the information regarding the robot object.
· If the robot has an assigned destination, it should return a string with the following format:
Robot: R-101
Battery: 75%
Destination: Science Building
Completed Deliveries: 2
· If the robot does not have an assigned destination, it should return
Robot: R-101
Battery: 75%
Destination: None
Completed Deliveries: 2



Main program:
· Initialize a list. This list will contain all your DeliveryRobot objects.
· Within a loop, the program should ask the user for the following options:
· 1 - Add a new robot
· 2 - Assign or change a destination
· 3 - Deliver a package
· 4 - Recharge a robot
· 5 - Display robots with assigned destinations
· 6 - Display all robots
· 7 - Exit
· The complete menu must be displayed again after every operation until the user selects option 7.
· If the user chooses option 1:
· Prompt the user for the robot's name.
· Ask whether the robot should have a custom starting battery level.
· If yes, prompt the user for the battery level.
· Otherwise, use the default battery level.
· Ask whether the robot has an assigned destination.
· If yes, prompt the user for the destination.
· Create the DeliveryRobot object by calling the constructor with the appropriate arguments.
· Append the object at the end of the list.
· If the user chooses option 2:
· Iterate through the list and print the name of each robot and its corresponding index in the list.
· Prompt the user to select a robot by inputting its index.
· Prompt the user for a destination.
· Assign or change the corresponding robot's destination using the appropriate function.
· If the user chooses option 3:
· Iterate through the list and print only robots that have an assigned destination, along with their corresponding indices.
· Prompt the user to select a robot by entering its corresponding original list index. Assume that the user selects a valid index from the displayed robots.
· Call the appropriate function to attempt a delivery.
· If the function returns True, display Delivery completed successfully!
· Otherwise, display Delivery failed! Insufficient battery.
· Remember that the function itself should check whether the robot has enough battery.
· If the user chooses option 4:
· Iterate through the list and print each robot's name and its corresponding index.
· Prompt the user to select a robot.
· Prompt the user for the amount of battery to recharge.
· Call the appropriate function to recharge the selected robot.
· If the user chooses option 5:
· Iterate through the list and print only robots that currently have an assigned destination.
· You must use the appropriate instance methods to check whether a destination exists and retrieve the robot's information.
· If the user chooses option 6:
· Iterate through the list and print the information of all robots using the appropriate function.
Additional instructions:
· Assume that the user enters valid menu options and valid robot indices.
· Battery levels and recharge amounts will be nonnegative integers.
· The initial battery level will be between 0 and 100.
· Do not use global variables to store robot information.
· Do not remove robot objects from the list when deliveries are completed.
· Assume that the user only selects options involving robots when at least one eligible robot is available. For option 3, assume the user selects a robot that has an assigned destination.


Example runs are shown below. The user input is shown in red and bold. 



Sample output
1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 1

Enter robot name: R-101
Use custom battery level? (y/n): n
Assign a destination? (y/n): y
Enter destination: Science Building
Robot added successfully!

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 1

Enter robot name: R-202
Use custom battery level? (y/n): y
Enter battery level: 20
Assign a destination? (y/n): y
Enter destination: Library
Robot added successfully!

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 1

Enter robot name: R-303
Use custom battery level? (y/n): n
Assign a destination? (y/n): n
Robot added successfully!

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 6

Robot: R-101
	Battery: 100%
	Destination: Science Building
	Completed Deliveries: 0

Robot: R-202
	Battery: 20%
	Destination: Library
	Completed Deliveries: 0

Robot: R-303
	Battery: 100%
	Destination: None
	Completed Deliveries: 0


1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 3

Choose a robot to deliver a package:
0 R-101
1 R-202
> 0
Delivery completed successfully!

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 3

Choose a robot to deliver a package:
1 R-202
> 1
Delivery failed! Insufficient battery.

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 5

Robots with assigned destinations:

Robot: R-202
	Battery: 20%
	Destination: Library
	Completed Deliveries: 0


1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 4

Choose a robot to recharge:
0 R-101
1 R-202
2 R-303
> 1
Enter recharge amount: 90
Robot recharged successfully!

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 3

Choose a robot to deliver a package:
1 R-202
> 1
Delivery completed successfully!

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 2

Choose a robot to assign a destination:
0 R-101
1 R-202
2 R-303
> 0
Enter destination: Engineering Technology Center
Destination assigned successfully!

1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 6

Robot: R-101
	Battery: 75%
	Destination: Engineering Technology Center
	Completed Deliveries: 1

Robot: R-202
	Battery: 75%
	Destination: None
	Completed Deliveries: 1

Robot: R-303
	Battery: 100%
	Destination: None
	Completed Deliveries: 0


1 - Add a new robot
2 - Assign or change a destination
3 - Deliver a package
4 - Recharge a robot
5 - Display robots with assigned destinations
6 - Display all robots
7 - Exit
> 7
[Terminating program...]
Assignment 6B: Vending Machine (30 Points)
Write a Python program that simulates a vending machine using a dictionary. Each product has a unique code and price. The product code serves as the dictionary key, while the price is stored as its value.
The vending machine initially contains the following products:
	Product Code
	Product Name
	Price ($)

	A1
	Chips
	1.50

	A2
	Chocolate
	2.00

	B1
	Water
	1.00

	B2
	Soda
	2.50

	C1
	Cookies
	1.75




Requirements:

Your program should repeatedly display the following menu:
· 1)-Display Products
· 2)-Purchase Product
· 3)-Add New Product
· 4)-Sales Summary
· 5)-Exit
Option 1 – Display Products
· Display all available product codes and their prices using the dictionary.
Option 2 – Purchase Product
· Ask the user to enter a product code.
· Check whether the product exists in the dictionary. If not, display Invalid product code!
· If the product exists, ask the user to insert money.
· If the inserted amount is less than the product's price, display Insufficient payment! and cancel the transaction.
· Otherwise, display Purchase successful!, calculate and display the change, and update the total sales.
· Each successful purchase dispenses exactly one product. Products remain available for future purchases.
Option 3 – Add New Product
· Ask the user to enter a new product code and its price.
· If the product code already exists, display Product already exists! and do not modify its price.
· Otherwise, add the new product to the dictionary and display Product added successfully!
Option 4 – Sales Summary
· Display the total sales collected and the total number of successful purchases.
· Display the most expensive product and its price.
· If multiple products have the same highest price, display all of them.
Option 5 – Exit
Additional instructions:
You must use a simple dictionary. Nested dictionaries and classes are not allowed.
Initialize total_sales = 0.0 and items_sold = 0.
Product codes must be case-insensitive (e.g., a1 and A1 refer to the same product).
Assume all entered prices are positive and payment amounts are valid numeric values.
Display monetary values with two decimal places.
Do not use max(), sort(), or sorted() to identify the most expensive product.
The menu must repeat after every operation until the user exits.

Example runs are shown below. The user input is shown in red and bold. 

Sample output
========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 1

Available Products:
Code       Price
--------------------
A1         $1.50
A2         $2.00
B1         $1.00
B2         $2.50
C1         $1.75

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 2

Enter product code: a2
Product Price: $2.00
Enter payment amount: 5

Purchase successful!
Change: $3.00

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 2

Enter product code: B2
Product Price: $2.50
Enter payment amount: 1.3

Insufficient payment!
Transaction cancelled.

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 3

Enter new product code: D1
Enter product price: 3.5

Product added successfully!

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 3

Enter new product code: d1

Product already exists!

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 1

Available Products:
Code       Price
--------------------
A1         $1.50
A2         $2.00
B1         $1.00
B2         $2.50
C1         $1.75
D1         $3.50

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 2

Enter product code: D1
Product Price: $3.50
Enter payment amount: 5

Purchase successful!
Change: $1.50

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 4

========== SALES SUMMARY ==========
Total Sales: $5.50
Total Successful Purchases: 2

Most Expensive Product(s):
D1 - $3.50

========== VENDING MACHINE ==========
1. Display Products
2. Purchase Product
3. Add New Product
4. Sales Summary
5. Exit
Enter your choice: 5

Thank you for using the vending machine!





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:
· Assignment6A.py
· Assignment6B.py
Programs (source code files) must be uploaded to Gradescope by the due date. 

