프로그래밍 방법론 프로그래밍 숙제 #1
The goal of this project is to help you to become familiar with classes and to implement functions in classes. It also emphasizes the use of classes to achieve added functionality. This goal is achieved by designing and implementing the “set” class

제 1절 Sets

 A set is collection of elements. In this project, we will be concerned only with sets of integers. For example {3,19,8,4} is an example of a set of integers. Notice that the elements of the set have to be distinct. i.e., there are no multiple instance of the same integer. Also, the elements in the set are unordered. i.e., the sets {3,1,8,4} and the sets {19,8,3,4} are the same (the order does not matter).

제 2절 What you can do with sets

 You can do an “union” of two sets, A and B. This means that we form a new set C from these two sets such that an element is in C if and only if it is in A or B or in both. For example, the union of the two sets {3,19,8,4} and {5,3,22} is {3,4,5,8,19,22}. It is also correct to say that their union is {22,19,5,3,4,8} since the order does not matter.

 You can do an “intersection” of two sets, A and B. This means that we form a new set C consisting of all the elements that are in both A and B. For example, the intersection of the two sets {3,19,8,4} and {5,3,22} is {3}.

 You can do a “difference” of two sets. Given two sets A and B, the set difference A – B consists of all the elements of A that are not in B. Similarly, B – A consists of those elements of B that are not in A (obviously, the union and intersection are the same whichever way we do it, but the “set difference” depends on the way you do it). Thus, {3,19,8,4} – {5,3,22} = {19,8,4} but {5,3,22} – {3,19,8,4} = {5,22}.

 There is also a notion of a “subset”. A set A is a subset of B if and only if every element of A is also an element of B. Thus, {}, {3},{19},{3,19} are all subsets of {3,19}. Notice that both the empty set {} and the original set {3, 19} are subsets of the given set. Thus, by default when a set A is given, we can say that the null set and A itself are subsets of A.

제 3절 What you should do for the project

3.1 Public Interface of Set

#include <cstdlib>

#include <iostream>

class Set {

    private:

    public:

        // default constructor; construct an empty set

        Set() {}

        // one more constructor

        // constructs a set which contains only one element, the num
        Set(int num) {}

        // one more constructor which returns a copy of the set s
// copy constructor
        Set(const Set& s) {}

        // discards all the elements of the set

        void Empty() {}

        // inserts the num into the set

        void Insert(int num) {}

        // deletes the num from the set if it is there

        void Delete(int num) {}

        // return true if the element num is present in the set

        // return false otherwise

        bool IsPresent(int num) { return false; }

        // return true if “s” is a subset of “this”

        // return false otherwise

        bool IsSubset(Set s) { return false; }

        // return true if the two sets “this” and “s” have the same elements

        // return false otherwise

        bool IsEqual(Set s) { return false;}

        // return the size of the set

        // for the null set, it is zero

        // for {3, 5} the answer is two

        int Size() {}

        // prints the elements of the set in { … } notation

        // Example printings of three sets are {1,2,3}, {2,59} and {}

        void Print() {}

        // returns the union of the sets “this” and “s”

        Set Union(Set s) { return NULL; }

        // returns the intersection of the sets “this” and “s”

        Set Intersect(Set s) { return NULL;}

        // returns the difference “this-s”

        // not the other way round !

        Set Diff(Set s) { return NULL}

};

 Of course, you should implementing all given methods in the above code because our main method for testing (which will not be provided) will be implemented based on the above public interface. Consequently, all the names of methods and the class start with a capital letter as above, which should be enforced. You can add any private variables or methods to the class “Set” if you need to.

In this project, you implement two versions of the “Set”, one using a linked list and the other using an array. Both should have the same public interface, though. Our main method should work correctly with both versions without any change (In this way, you can exercise data abstraction and information hiding). For the linked list implementation,

you can use the linked list source code in the lecture note (you do not have to make a separate class for linked lists)
 Here are some examples of how you would use the class Set. This is just to illustrate how the Set is to be used (we can use a different test method, though)
Set a; // now Set “a” is {}
a.Insert(2); // now it is {2}
a.Insert(3); // now it is {2,3}
Set b(a); // now Set “b” is the same as Set “a” = {2,3}
b.Insert(5); // now “b” is {2,3,5}
Set c = a.Intersect(b); // now Set “c” is {2,3}
Set d = b.Intersect(a); // now Set “d” is aloes {2,3}
Set e = a.Diff(b); // now Set “e” is {}
Set f = b.Diff(a); // now Set “f” is {}

3.2 Helpdesk

You can ask any questions to the TA via e-mail (Dong-Heon Jung:  clamp@altair.snu.ac.kr) or class BBS. Until the due date, my lab phone number (883-8430) will also be available for you to call any time; if Dong-Heon is not present, please talk to other lab members.

You are supported to submit a hardcopy of your class implementation (with your main method, just in case). Also, you will need to upload your code (with a README file) in class homepage. (We will post the upload instructions on our BBS later). Good luck!
