Expressions Continued:

Binary Expression trees can be easily built from prefix expressions only.

remove the head of the prefix list and put it in the root

if root is an operator

build the left subtree using remaining prefix expression (you may not exhaust the expression)

build the right subtree using the remaining prefix expression (you may not exhaust the expression)

Quiz:

Draw the binary expression tree for the following prefix expression and evaluate the tree.

+ * + - / 1 2 4 * 3 2 + 4 5 + 6 / + 3 3 3

The answer is 30.5

Creating BXT ADT

constructor, destructor (inherited)

build(list<String> prefix)

double evaluate()

Does it need to be a template? No. The type of the nodes is obvious “String”

class bxt: public tree<String>

{

	public:

	void build(list<String> prefix);

	double evaluate();

};



double bxt::evaluate()

{

	if(root() == 0) return 0;

	return eval_rec(root());

}



eval_rec(node<String>* n)

{

	if(!is_operator(n->item))return value(n->item);

	double lvalue = eval_rec(n->lptr);

	double rvalue = eval_rec(n->rptr);

	if(n->item == “+”) return lvalue+rvalue;

	if(n->item == “-”) return lvalue - rvalue;

}



void bxt::build(list<String>& prefix)

{

	if(prefix.is_empty()) return;

	prefix.reset();

	build_rec(rootptr,prefix);

}



build_rec(node<String>*& n, list<String>& prefix)

{

	n = new node<String>(prefix.current_item(),0,0);

	prefix.advance();

	if(!is_operator(n->item))  return;

	build_rec(n->lptr, prefix);

	build_rec(n->rptr,prefix);

}



Evaluating a postfix expression using a stack

while there are tokens

Get the token

If token is operand then stack.push(token)

else 

second = stack.top(); stack.pop()

first = stack.top(); stack.pop()

result = first token second // token is the operator

stack.push(result)

return stack.top()

Recursion

Given a recursive function draw the recursion tree for a call

try fib(4) or move(4,’a’,’b’,’c’)

Should know the situations where you should and should not use recursion.

if the recursion tree is a chain or if the tree has duplicate calls

Sort: definition of lower bound, specifically what is the lower bound for sorting and searching?

Merge sort, quick sort: Given a list show in detail how the algorithm will work. You are expected to write a few sentences to explain the algorithm.

No programming but clear understanding of all the concepts and algorithms involving binary tree, BST, BXT.

Typical question will be:

given a sequence of items, put them in a BST.

Given a prefix expression build a BXT.

Answer questions related to the height, nodes/leaves, traversals, etc. How to store a binary tree in an array.


