Assignment Set  1

Objectives :

· To  understand  the  function template design and applications.

· To start with the designing of Class and objects.
No. of  problems :
1. The assignment will be done in small group. Each Group will comprise of  3 students. 

2. Each group is assigned  a set of  function templates (problem 1) to design and implement.

3. Further  every group have to design and test a class to represent Set (Problem 2).

Note:

· There are many useful generic algorithms implemented as function templates in the STL library.  The function templates selected selected  in this assignment are similar to some of the library functions. 

· Groups that submits the assignment earlier than or on the due date given below will be better graded depending on the correctness of the implementations.  Delaying will lead to reduction in the  grade point at rate of 2 points / day.
Weight age:

· The set carries a weight of 20 points- 14 points for problem 1 and remaining 6 for problem 2. 
Due Date : 

· Due date of the assignment set is March 19, 2010  , not extendible.

· Note that late submission of the assignments for any reasons will not be allowed.
Problem 1 :

Your  work will be to design, implement and testing  of  function templates  for searching whether a value is present within a sequence. The prototypes and descriptions of these functions are as below:

Prototype 1:

template< class T>

int AdjacentFind( const  T * list, int start, int end)
Description :

Looks for the first adjacent pair of duplicate elements within the list in the range marked off by the [start, end]. It returns the position of the position of the first element of such pair, if found; otherwise returns the end. For example, given the sequence [0,1,1,2,2,4] of the list {2,3,4,0,1,1,2,2,4},  the pair [1,1] is identified and position of the first 1 is returned.

Prototype 2:
template< class T>

bool  BinarySearch( const  T * list, int start, int end,  const T & key)

Looks for the key within the sorted  list in the range marked off by the [start, end]. It returns true if found; otherwise returns false. For example, given the sequence [0,1,1,2,2,4] of the list {-20,-35,-4,0,1,1,2,2,4},  it returns true if 0 is searched for.

Prototype 3:

template< class T>

bool  CountIf( const  T * list, int start, int end, const T & aValue const  char  &  predicate)

Description :

Applies the predicate against each element of the list in the range marked off by the [start, end]. It returns the number of times the predicate  is evaluated to true. For example, given the sequence [0,1,1,2,2,4] of the list {2,3,4,0,1,1,2,2,4},  it returns 5 if  the predicate is  ‘>=’   and aValue is 1. The possible values of the parameter predicate is the set {‘=’,’><’,’<’,’<’,’<=’,’>=’,’e’,’o’} here ‘e’ and ‘o’ stand for even or odd.
Prototype 4:

template< class T>

void Sort( const  T * list, int start, int end,const char & comp)

Description :

Sorts the elements within the list in the range marked off by the [start, end] in the order as specified by the comp. If the comp is ‘<’ sorting is done in ascending order; for ‘>’ descending order.  Use only quick sort algorithm.

Prototype 5:

template< class T>

bool  ReplaceIf( const  T * list, int start, int end,  const char  & predicate,  const T& avalue)

Description :

Replaces all the elements within the range specified by [start, end] for which the predicate  evaluates to true. The possible values of the predicates  is the set {‘=’,’><’,’<’,’<’,’<=’,’>=’}. For example, given the sequence [0,1,1,2,2,4] of the list {-20,-35,-4,0,1,1,2,2,4},  it modifies the list as {-20,-35,-4,0,1,1,1,1,1} if the  predicate is ‘>’ and a value is 1.

Problem 2:

One way representing mathematical concept of set is an array of ones and zeros. Array element a[ i ] is 1 if integer i is in the set. Array element a[ j ] is 0 if integer j is not in the set.
Create class IntegerSet for which each object can hold integers in the range 0 through 100. Provide the following member functions :

· An initialize that initializes a set to the so-called "empty set," i.e., a set whose array representation contains all zeros.
· A unionOfSets member function that creates a third set that is the set-theoretic union of two existing sets (i.e., an element of the third set's array is set to 1 if that element is 1 in either or both of the existing sets, and an element of the third set's array is set to 0 if that element is 0 in each of the existing sets).
· An  intersectionOfSets member function which creates a third set which is the set-theoretic intersection of two existing sets (i.e., an element of the third set's array is set to 0 if that element is 0 in either or both of the existing sets, and an element of the third set's array is set to 1 if that element is 1 in each of the existing sets).

· An  insertElement member function that inserts a new integer k into a set (by setting a[ k ] to 1). 
· A  deleteElement member function that deletes integer m (by setting a[ m ] to 0).

· A printSet member function that prints a set as a list of numbers separated by spaces. Print only those elements that are present in the set (i.e., their position in the array has a value of 1). Print --- for an empty set.

· AN  isEqualTo member function that determines whether two sets are equal.

Now write a driver program to test your IntegerSet class. Instantiate several IntegerSet objects. Test that all your member functions work properly.

