


CMPSC 462 (FALL 2020)
Project-2: Binary Search Tree

Goal:  The goal of this project is to build a binary tree data structure and perform necessary tree operations.

Objectives - steps:
1. Develop a class Node. Each Node should store a value and also links to its parent and children.
2. Develop a method build_tree which takes a list of data (example: [6, 2, 4, 22, 34, 9, 6, 67, 42, 55, 70, 120, 99, 200]) and builds a binary tree full of Node objects appropriately arranged.
3. Test your build_tree with different sets of inputs similar to the example provided above. Show 3 different examples.
4. Write a function to find the minimum value in the tree?  Show an example.
5. Write a function to find the maximum value in the tree? Show an example.
Perform the time complexity for this function.
Note:  the tree traversal function might be helpful to perform min and max operations.
6. Develop a method build_bst which takes a list of data (example: [6, 2, 4, 22, 34, 9, 6, 67, 42, 55, 70, 120, 99, 200]) and builds a binary search tree full of Node objects appropriately arranged.
7. Test your build_bst with different sets of inputs similar to the example provided above. Show 3 different examples.
8. Choose 1 example data.  Develop a function to remove a node from a bst data structure.  This function should consider all the three cases:  case-1: remove a leaf node, case-2: remove a node with one child and case-3: remove a node with two children. Show an example. 
Perform tree balancing after node deletion if necessary. You can choose AVL tree or Red Black tree implementation.
Perform the time complexity for this function. Briefly explain?
9. Write a function which takes two bst and merges the two trees.  The function should return the merged tree.  Show an example. 
Perform tree balancing after merge a tree if necessary. You can choose AVL tree or Red Black tree implementation.
Perform the time complexity for this function.

Report:  The project report should contain the following:
1st page:  Project Title, course name, student’s name, instructor name and date
2nd page: Outline of the report with corresponding page numbers. 
1. Introduction
2. Background / Theory 
3. Time Complexity Analysis
Write an algorithm for the three functions (step-5, 8, 9) and explain the order of growth for each function i.e. calculate the Big O
Tabulate the time taken for all the functions and write a paragraph of your understanding.
4. Results/Sample Outputs
5. Conclusion
Have a brief conclusion.  What have you learnt from this project
6. References

Due Date:  10/15/2020 for report submission (11:59 pm)
Total Points for Project-2:   100 points            
                                     
/* All students are expected to use appropriate amount of comments to explain their program. */

Students should also be prepared to demonstrate the program during the lab session to the Instructor and as well as to the other students of the class if required.
                             
You can use the sample report format attached here.
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1. INTRODUCTION
Introduction for the project
// Insert page numbers in all page and so you can refer it in the Outline.



2. BACKGROUND
You can discuss the theory behind the functions being used in this project. 

3. TIME COMPLEXITY ANALYSIS
Tabulate the time taken for all the functions and write a paragraph of your understanding.


4. RESULTS / SAMPLE OUTPUTS


5. CONCLUSION


6. REFERENCES
Cite your source of reference here
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