Binary Search-Tree (BST) exercises (APD) 


Task BT01

This task is about data structures.

Given is the binary tree below.
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Question
· Specify the order of the tree items when the above tree is traversed:

1. inorder

2. postorder

3. preorder

4. levelorder

· Specify the height of the tree
Task BT02.

Insert the following values in a BST in the specified order:
   47, 22, 68, 9, 33, 53, 88, 5, 17, 29, 46, 48
   
  

Task BT03.

 Insert the following values in a BST in the specified order:
   33, 29, 46, 22, 17, 47, 48, 53, 9, 68, 88, 5

Task BT04.

 Insert the following values in a BST in the specified order:
   5, 9, 17, 22, 29, 33, 46, 47, 48, 53, 68, 88
      
What conclusions can you draw from above.
  

Task BT05.
Program your own BST.

You don’t need to make it generic (<T>), but the data to be contained in the BST must be comparable so you can order them.
Make 2 implementations of an insertion method one recursively and the other not.

Make 2 implementations of a search method one recursively and the other not.

Make 2 implementations of a method that can find the element with the highest value, one recursively and the other not – it must be effective.

Make method that can return a list with the data in inorder. 
Make method that can return a list with the data in levelorder. 
Try also to implement a Delete method
   
Hint: The tree class must contain a reference to the root element and all the methods.
The elements (nodes) must contain the data and references to left and right element and might be a private class inside the tree class, as it should not be used outside the tree class.
  

Task BT06.
Discuss problems with insertions and deletions in a binary search tree. Explain how one with balanced trees can solve the problems (AVL, red / black),
Try to make the insert from BT02, BT03 and BT03 in a AVL tree (use the visualization below)
· https://www.cs.usfca.edu/~galles/visualization/AVLtree.html

You can read about AVL and red / black trees here:

· https://msdn.microsoft.com/en-us/library/ms379573(v=vs.80).aspx
· https://en.wikipedia.org/wiki/Red%E2%80%93black_tree
· https://en.wikipedia.org/wiki/Tree_rotation
· http://cs.lmu.edu/~ray/notes/redblacktrees/ 
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