COSC 320 Lab 4 – Implement Red-Black Tree 


You need implement a Red-Black (RBT) without Template: each node only keeps an integer). You need create five files for implementing a RBT: TNode.h, TNode.cpp, RBT.h, RBT.cpp, RBTEngine.cpp.

1. TNode.h – Tree Node class structure

Class TNode members:
Public member

· parent – it point to the parent node 

· left: - it point to the left child 

· right – it point to the right child

· data – integer data ( it space will be used with template for next project)

· color – character which is ‘B’ or ‘R’

· constructor – initiate all pointer to NULL

· PrintNode – member function to print node information

2. TNode.cpp – define Member Functions for TNode class

3. RBT.h –RBT(Red-Black Tree ) class structure

Class RBT members:

Private member:

· Root – it point to the root node of a red-black tree

· A constant node for T.nil which is used for sentinel in a Red-Black Tree

· You need define following utility functions for helping public functions.

· Maximum, 

· Minumum, 

· Successor, 

· Predecessor,

· Left_Rotate

· Right_Rotate

· RB_Insert_FixUp

· RB_Delete_FixUp

· CreateNode,

Public member:

· Constructor – initiate Root as a NULL

· Destructor – clean all node in the Binary Search Tree

· RB_InOrder -  for inorder walk

· RB_PreOrder –for pre-order walk

· RB_PostOrder – for post-order walk

· RB_Insert – Insert a new node into the binary search tree. Your RBTInsert function is only able to insert a node with discrete data. If there is a node with same data as new data in the RBT, new node cannot insert.

· RB_Delete – Delete a node from the binary search tree.  

· RB_Search – Search a node in the binary search tree.
4. RBT.cpp-  define member functions for the class ‘RBT’
5. RBTEngine.cpp – a main function  for testing your program

In main menu, we have four options.

1. Insert Element to the Red-Black tree

2. Delete Elements from the Red-Black tree

3. Check Red-Black tree by printing

a. Inorder

b. Postorder 
c. Preoder

4. End of program

Sequence of input (build integer tree for testing your tree) values from the keyboard are used for building a Red-Black tree.  For each insert operation, check whether it is already in the Red-Black tree or not. Only distinct value can be inserted in the Red-Black tree. If it is already in the tree, ignore it with some notice.

Only available element can be deleted from the Red-Black tree. If there is no such an element to delete, ignore it with some notice.

