Assignment #7

Prefix calculator from assignment #4

We have list, search_list, table, String, key_type, table_item, tree,bxt

list.hpp/cpp,search_list.hpp/cpp,table.hpp/cpp,string2.h/cpp, titem.hpp/cpp (this takes care of key_type and table_item), tree.hpp/cpp, bxt.hpp/cpp, varbxt.hpp/cpp, calc.cpp

Create a desendant of bxt called varbxt

table<table_item,20> t;

class varbxt : public bxt

{

	double value(String s)

};

Even though, we shouldn’t be modifying previous code, I would like to make an exception

Add the value(), and eval_rec() functions to the bxt ADT

class bxt: public tree<String>

{

	virtual double value(String s);

	void eval_rec(node<String>* n);

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

	public:

	void build(list<String> prefix);

	double evaluate();

};



Let us review the eval_rec from assignment #4

It uses a function called value

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;

}



The code for the evaluator is same as before except change all occurrences of type to string since it is not a template anymore. Replace else return double(item) as follows:



if(‘0’ <= s[0] <= ‘9’)

{

	char temp[70];

	int n = s.getLength();

	for(int j = 0; j < n; j++)

		temp[j] = s[j];

	temp[n] = 0;

	return atof(temp);

}

else

{

	table_item titem;

	titem.key = s;

	t.search(titem,found);

	if(found)

		return titem.value;

	return 0;

}	 

Put the calculations in a loop which continues until someone types # by itself on the line

Let us modify the old main program

calc.cpp

#include “varbxt.hpp”



void get_expression(list<String> prefix)

{

please input the expression terminated by #

String s;

cin >> s;

prefix.insert_before(s);

while (s != “#”)

{

	cin >> s;

	prefix.insert_after(s);

}

}

void main(void)

{

	     list<String> prefix;

varbxt b;

while(1)

{

	get_expression(prefix);

	prefix.reset();

	if(current_item() == “#”) exit(0);

	prefix.advance();

	if(current_item() == “=”)

	{

		table_item ti;

		prefix.reset();

		ti.key = current_item();

		prefix.advance(); prefix.advance()

		ti.value = convert_to_double(current_item());

		t.insert(ti);

	}

	else

	{

		prefix.reset();

		b.build(prefix);

		cout << b.evaluate();

	}

Test 2 - review

As mentioned before. Algorithms: Heap sort, post-fix expressions

Programming:

Making use of the known ADTs such as list, tree, bst, bxt

Important thing is to know the member functions of these types

A good example is the print function that prints values between lobound to hibound from a bst<int>. See assignment #3.

Create descendant of tree,bst or bxt.

Create descendant of bst with an additional function that finds the number of leaves in the tree.

template <class type>

class mod_bst : public bst<type>

{

	public:

	int leaves();

};



template <class type>

int mod_bst<type>::leaves()

{

	return leaves_rec(root());

}



template <class type>

int leaves_rec(node<type>* r)

{

	if(r == 0) return 0;

	if(r->lptr == 0 && r ->rptr == 0) return 1;

	else return leaves_rec(r->lptr) + leaves_rec(r->rptr);

}



Comparison of different searching methods



We have considered various methods of searching: sequential search, binary search, table lookup, hashing.

sequential search	(	linear time O(n)

binary search		(	logarithmic time O(log n)

Table lookup		(	Constant time O(1)

Hashing		(	In the worst case, same as sequential search. But average time requirement depends upon the probability of collision.

Which is most appropriate depends upon the application

If we have to deal with lists (tables), we are restricted to sequential and binary search (table lookup or hashing).

In many cases, we have a choice between list and table, then we can use any of the four methods.

Table lookup is fast but not practical for sparse tables.

sequential search is slowest but requires less preparation.

binary search needs the data in sorted order.

hashing requires peculiar ordering of keys so that the retrieval can be faster. Such ordering may not be useful for any other purpose




