template <class T>


void Common1(const Chain<T>& L1, const Chain<T>& L2)


{


         cout << "Common1: ";


        int s1 = L1.Length();


        int s2 = L2.Length();


        for(int i = 1; i <= s1; i++)


        {


                T x;


                L1.Find(i,x);


                for(int j = 1; j <= s2; j++)


                {


                        T y;


                        L2.Find(j,y);


                        if(x == y)


                                cout << x <<  ' ';


                }


         }


         cout << endl;


}


The above function has the following time requirement


O(n)*(O(n)+O(n)*O(n))=O(n)*(O(n)+O(n^2))


= O(n)*O(n^2)=O(n^3)


template <class T>


void Common2(const Chain<T>& L1, const Chain<T>& L2)


{


         cout << "Common2: ";


        int s1 = L1.Length();


        for(int i = 1; i <= s1; i++)


        {


                T x;


                L1.Find(i,x);


                if(L2.Search(x))


                        cout << x <<  ' ';


         }


         cout << endl;


}


O(n)*(O(n)+O(n))=O(n)*O(n)=O(n^2)


It doesn’t report duplicate matches from second list


For example, if 20 appeared 3 times in the first list and 4 times in the second list


Common2 will report it 3 times. We should either report it once or report in 12 times.


Common2(l1,l2) may be different from Common2(l2,l1)


So common2 doesn’s work quite the way it should but is faster.


We need speed similar to Common2 and results similar to Common1


ChainIterator allows us to rectify the problem we have with Find.


See citer.h in chapter3


template <class T>


void Common3(const Chain<T>& L1, const Chain<T>& L2)


{


         cout << "Common3: ";


           ChainIterator<int> p1,p2;


           T *q1 = p1.Initialize(L1);


           while(q1)


           {


                T *q2 = p2.Initialize(L2);


                while(q2)


                {


                        if(*q1 == *q2)


                                cout << *q1 << ' ';


                        q2 = p2.Next();


                }


                q1 = p1.Next();


           }


           cout << endl;


}


Time requirement is O(n)*(O(n))=O(n^2).





list one is: 0  0  0  1  1  1  2  2  2  3  3  3  4  4  4


list two is: 0  0  0  0  0  1  1  1  1  1  2  2  2  2  2


Common1: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2


 2 2 2 2 2 2 2 2 2


Common2: 0 0 0 1 1 1 2 2 2


Common3: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2


 2 2 2 2 2 2 2 2 2





The behaviour of common1 and common3 is the same. Common3 is faster, so we choose common3.


common2 on the other hand gives incorrect output


