template<class type>


class tree


{


	node<type>* root_ptr;


	public:


	tree();


	boolean is_empty() const;


	void build_root(type someitem);


	node<type>* root() const;


};


template<class type>


class node


{


	public:


	type item;


	node<type> *lptr, *rptr;


	node(type someitem, node<type>*l, node<type>* r);


	void append_left(type someitem);


	void append_right(type someitem);


	type data();


	void store(type someitem);


	node<type>* left_child();


	node<type>* right_child();


	boolean is_leaf();


	void delete_leaf();  // is this a destructor?


};





In addition, the book shows a whole bunch of functions that manipulate node


All of these functions take node as the parameter. It seems logical to make them member functions of the node.


The quiz (web exempt):


Write prototypes of first three member functions of the type node.


Pages 612-615 gives implementation of these functions


All of them are essentially one line functions, read and understand and convert them to template based object


the modified members of node may need a bit of thinking. Here is an example:


template <class type>


void node<type>::append_left(type someitem)


{


	lptr = new node<type>(someitem, 0,0);


}


Binary Search Trees


All the items in the left subtree are smaller than the root


All the items in the right subtree are larger than the root


Left and right subtrees are binary search trees (recursion)


no duplicates allowed


in-order traversal gives a sorted list of items


search time is equal to the height of the binary search tree (BST)


It is in our best interest to have a tree as short as possible to improve the search time


How short can a tree with n items get? log n.


If the tree is unbalanced, the search time goes up.


In the worst case, tree can be a chain, as shown on page 616. Not good. Hopefully, when we isnert items the tree will stay balanced. Actually, we don’t have to hope for a balance tree, we can make it happen using special types of BST called AVL trees


Three more candidates for the membership of node type


three traversals


we want to change visit to a pointer to the function


