� EMBED Equation.2  ���) is the lower bound for sorting


Quick and Merge Sorts





1.	Both are recursive algorithms


2.	Start with merge sort.


�SYMBOL 183 \f "Symbol" \s 10 \h�	Algorithm





	if list size > 1 then


		divide the list


		sort the top half


		sort the bottom half


		merge two halves


	


�SYMBOL 183 \f "Symbol" \s 10 \h�	Draw the recursion tree for a list


�EMBED MSDraw   \* mergeformat���





Merge operation can be done in linear time as


use two pointer (not necessarily C++ pointers) 1st and 2nd


to start with point 1st to the first item in list one


point 2nd to the first item in the list two


compare the items 1st and 2nd are pointing to pick the smaller item. The pointer for the item that was picked advances


when we go past the end of one of the list, rest of the other list is appended to the merged list


8,9,45,78


                |


3,10,21,89


              |


3,8,9,10,21,45,78,89


�SYMBOL 183 \f "Symbol" \s 10 \h�	Assuming divide and merge operations take linear time, the time required for each level will be O(n). 0th level one node, length = n. 1st level two nodes, length = n/2. 2nd level four nodes length = n/4. So on. Totally there will be n leaves. If the tree is perfectly balanced, the height of the tree will be log n. Therefore, the worst case time requirement is O(n*log n).





 (56, 78, 90, 200)			(45,86,88,99,105,500)


                          |


                                                                        |





(45,56,78,86,88,90,99,105,200,500)





Time requirement is O(n), where n is the sum of the two lengths.


For contiguous lists, merge operation involves copying items to temporary array and copying them back. Time requirement is still same. But if we were sorting huge records the constant due to all this copying can be very large.


Works very well for linked lists, because the operations invlove manipulation of pointers. Program’s readability is questionable.


All the copying involved for contiguous design can be reduced through smarter implmentation


The next algorithm however reduces the copying even further


Quicksort


No merging is necessary because partitioning arranges the elements properly.


Everything in the lower partition is smaller than everything in upper partition. When we are done sorting both the partitions the entire array is already sorted.


The quiz


Merge sort the following list. Also mention the height of the tree, number of nodes in the tree and number of leaves in the tree


(84, 70, 42, 28, 14, 7, 35)








