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Homework 2

Due Date: February 9th at 5:00PM

DESCRIPTION OF THE ASSIGNMENT 

In class, we will (or have) discuss the ADT Set.  Now, you will be implementing it through a class.  The objective of the homework is for you to understand how to implement a class, how to use a header file and an implementation file and create a program that makes use of the class. You will write a program to test the class completely.

We are providing you with the ADT for Set You are to create the header file Set.h that contains the methods we would like to implement as delineated in the ADT. You might have to change the header file slightly and add your name and email to it. You will have to write the implementation in Set.cpp, including all the member functions.

In addition, you will have to write the SetTest.cpp file.  This file will contain the main function and will invoke the class methods and test them. Do NOT write any cout or cin within the class or class methods.  All the input/output must be done outside the scope of the class.

HINTS

· Carefully read the class declaration in Set.h

· Check specific preconditions

· Implement and test small pieces

· Start by implementing the constructor and the printSet method.  Use stubs for the other functions

· A stub is an implementation of a method with the lines of the body omitted. Example


	int Card ()  {

    // this is a stub to be implemented later

}


· Perform incremental compiling and testing

HANDIN MECHANISM

handin cse156 <homework number> <file1> <file2> <file3> … <file n>

Make sure you hand in the header file, implementation files, test file/s, makefile (if you used one) and executable. Hopefully handin is working as it should in UNIX now!!

The ADT Set 

Objectives

• To be able to implement the Set Abstract Data Type. 

• To translate an ADT to a header file.

• To be able to implement an ADT  in the Class set that can be used by others.

• To be able to write and implement a test plan for an ADT and Class.

Definitions

Set is a collection of data elements called the elements or members of the set.

Operations performed on sets include:

· Store elements in set

· Delete elements from set

· Determine the cardinality of set

· Determine if item is in set

· Find the union of two sets

· Find the intersection of two sets

· Find the difference between two sets

· Determine if one set is a subset of another set.

Problem

Implement the following specification. 

Set ADT Specification 

Structure: Elements are inserted into and deleted from a set.

 

Operations (provided by the ADT):

MakeEmpty

Function: Sets set to an empty state.

Preconditions: None

Postcondition: Set is empty.

 

Store(ItemType item)

Function: Stores item into the set.

Precondition: Set has been initialized.

Postcondition: item is in the set.

Set does not contain duplicates.

 

Delete(ItemType item)

Function: Removes an item from a set.

Precondition: Set has been initialized.

Postcondition: item is not in the set.

 

int Card()

Function: Determines the number of items in the set.

Preconditions: Set has been initialized.

Postcondition: Function value = number of items in the set.

 

Boolean IsIn(ItemType item)

Function: Determines if item is in the set.

Preconditions: Set has been initialized.

Postcondition: Function value = (item is in the set).

 

Difference(SetType operand2, SetType& result)

Function: Calculates set difference: all the elements in self that are not in in operand2.

Preconditions: Self and operand2 have been initialized.

Postconditions: result = self - operand2

result does not contain duplicates.

 

Intersection(SetType operand2, SetType& result)

Function: Calculates set intersection: all the elements that are in both self and operand2.

Preconditions: Self and operand2 have been initialized.

Postconditions: result = self * operand2.

result does not contain duplicates.

 

Union(SetType operand2, SetType& result)

Function: Calculates set union: all the elements in self and all the elements in operand2.

Preconditions: Self and operand2 have been initialized.

Postconditions: result = self * operand2.

result does not contain duplicates.

 

Boolean IsSubset(SetType operand2)

Function: Determines if operand2 is a subset of self.

Preconditions: Self and operand2 have been initialized.

Postconditions: Function value = (operand2 is a subset of self).

Input/Output

Because we are implementing an ADT, there are no specific inputs or outputs declared in ADT. The test program that you will write, will require both inputs and outputs.

Processing notes

There are two basic ways to implement sets. The first explicitly records the presence or absence of each item in the base type (ItemType) in the representation of the set variable. The second only records those items that are in a set variable at a particular time. If an item is not listed as being in the set, it is not in the set. That is, the presence of each item in the set is explicitly recorded; the absence of an item is implicit. You are to use the second method.  You may use any of the list ADTs that have been discussed in the text up to this time including the Binary Search Tree ADT. Although sets are themselves unordered structures, the algorithms for the binary set operations are more efficient if the list of set items is kept ordered. 
Deliverables

1. A listing of the files containing the specification and implementation the Set ADT in a header file, a class and a program using the class..

2. A listing of your implemented test plan including any output generated.

Header File Head

 The first three lines in all files submitted should contain the following:

 

// Name:  

// Email Address:

// Class 156
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