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Introd uction

Best used for merging 2 or more sorted data lists - arrays, arraylists
or linked Lists.
Steps:
1. Divide the array/ arr ayL ist /Li nke dList into 2 halves
2. Recurs ively divide the 2 sublists into 2 halves, and so on till each
sublist contains only 1 element
3. Start merging the sublists i.e n sublists take n-merges.

Time Comple xity: O(nlogn)
Space Comple xity: O(n) because it uses extra buffer to hold the
elements during merge.

Arrays

public class MergeSort {

    static int[] n = {5, 2, 4, 3, 1, 8, 7, 6};
    private static void sort(int[] n) {
        if (n.length <= 1)
            return;
        int[] left = new int[n.l en gth/2];
        int[] right = new int[n.l en gth -le ft.l en ‐
gth];

        /*
        public static void arraycopy (Object src,
int srcPos, Object dest, int destPos, int length)

            src - Source array (Object type)
            srcPos - Starting position in Source
array (Integer type)

            dest - Destin ation array (Object Type)
            destpos - Starting position in destin ‐
ation array (Integer type)

            length - Number of elements to be
copied (Integer type)

         */
        Sys tem.ar ray copy(n, 0, left, 0, left.l ‐
ength);

        Sys tem.ar ray copy(n, left.l ength, right, 0,
right.l en gth);
        sor t(l eft);
        sor t(r ight);
        mer ge( n,l eft ,ri ght);
    }

 

Arrays (cont)

    private static void merge( int[] n,int[] left,
int[] right){

        int index_ left=0, index_ n=0 ,in dex _ri ght=0;
        whi le( ind ex_left < left.l ength && index_ ‐
right < right.l en gth){
            if( lef t[i nde x_left] <= right[ ind ex_ ‐
rig ht]){
                n[i nde x_n ++] =le ft[ ind ex_ lef t++];
            }
            else
                n[i nde x_n++] = right[ ind ex_ rig ‐
ht++];

        }
        Sys tem.ar ray cop y(l eft ,in dex _le ft, n,i ‐
ndex_n, left.l eng th- ind ex_ left);
        Sys tem.ar ray cop y(r igh t,i nde x_r igh t,n ,in ‐
dex _n, rig ht.l en gth -in dex _ri ght);
    }
}

ArrayList

public class MergeSortArrayList {

    static ArrayL ist <In teg er> list = new ArrayL ‐
ist (Ar ray s.a sLi st( 5,3 ,4, 1,2 ,8, 7,9 ,11 ,9, 12));
    private static void sort(A rra yLi st< Int ege r>
list){

        if( lis t.s ize ()==1) return;
        Arr ayL ist <In teg er> left = new ArrayL ist <>
( lis t.s ize ()/2);
        Arr ayL ist <In teg er> right = new ArrayL ist <>
( lis t.s ize ()- lef t.s ize());
        int mid = list.s ize ()/2;
        for(int i=0;i< mid ;i++)
            lef t.a dd( lis t.g et(i));
        
        for(int i=mid; i< list.s ize ();i++)
            rig ht.a dd (li st.g et (i));
        sor t(l eft);
        sor t(r ight);
        mer ge( lis t,l eft ,ri ght);
    }
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ArrayList (cont)

     private static void merge( Arr ayL ist <In teg er>
list,A rra yLi st< Int ege r> left, ArrayL ist <In teg er>
right){

        int index=0, index_ lef t=0 ,in dex _ri ght=0;
        whi le( ind ex_left < left.s ize() && index_ ‐
right < right.s iz e()){
            if( lef t.g et( ind ex_ lef t).c om par eTo (ri ‐
ght.ge t(i nde x_r ight)) < 0){
                lis t.s et( ind ex, lef t.g et( ind ex_ ‐
left));

                ind ex_ left++;
            }
            else{
                lis t.s et( ind ex, rig ht.g et (in dex _ri ‐
ght));

                ind ex_ rig ht++;
            }
            ind ex++;
        }
        for(int i=inde x_l eft ;i< lef t.s ize ();i++)
            lis t.s et( ind ex+ +,l eft.ge t(i));
        for(int i=inde x_r igh t;i <ri ght.si ze( );i++)
            lis t.s et( ind ex+ +,r igh t.g et(i));
    }
}

LinkedList

private static Node sort(Node head) {

      if( hea d==null || head.n ext ==null) return
head;

      Node slow=h ead ,fa st= head;
      whi le( fas t.n ext !=null && fast.n ext.ne xt! ‐
=null){

          slo w=s low.next;
          fas t=f ast.ne xt.n ext;
      }
      Node mid = slow;
      Node midNext = mid.next;

 

LinkedList (cont)

      mid.ne xt= null;
      Node left=s ort (head);
      Node right= sor t(m idN ext);
      Node result =me rge (le ft, right);
      return result;
    }
    private static Node merge(Node left, Node
right){

        Node result = null;
        if( lef t== null)
            return right;
        if( rig ht= =null)
            return left;
      if( lef t.data <= right.d ata){
          result = left;
          res ult.ne xt= mer ge( lef t.n ext ,ri ght);
      }
      else{
          res ult =right;
          res ult.ne xt= mer ge( lef t,r igh t.n ext);
      }
        return result;
 }
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