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6.1.2.
Show that the function  is O(n) for all m and k but that n is not O() for any k.


6.2.4.
A sort by counting is performed as follows. Declare an array count and set count[i] to the number of elements that are less than x[i]. Then place x[i] in position count[i] of an output array. (However, beware of the possibility of equal elements.) Write a routine to sort an array x of size n using this method.


6.2.6. 
The odd-even transposition sort proceeds as follows. Pass through the file several times. On the first pass, compare x[i] with x[i + 1] for all odd i. On the second pass, compare x[i] with x[i + 1] for all even i. Each time that x[i] > x[i + 1], interchange the two. Continue alternating in this fashion until the file is sorted.
(a)	What is the condition for the termination of the sort?
(b)	Write a C routine to implement the sort.
(c)	On the average what is the efficiency of this sort?


6.3.2.
Consider the following quadratic selection sort: Divide the n elements of the file into  groups of  elements each. Find the largest element of each group and insert it into an auxiliary array. Find the largest of the elements in this auxiliary array. This is the largest element of the file. Then replace this element in the array by the next largest element of the group from which it came. Again find the largest element of the auxiliary array. This is the second largest element of the file. Repeat the process until the file has been sorted. Write a C routine to implement a quadratic selection sort as efficiently as possible.


6.3.3.
A tournament is an almost complete strictly binary tree in which each nonleaf contains the larger of the two elements in its two sons. Thus the contents of a tournament’s leaves completely determine the contents of all its nodes. A tournament with n leave represents a set of n elements.
(a)	Develop an algorithm pqinsert(t, n, elt) to add a new element elt to a 	tournament containing n leaves represented implicitly by an array t.
(b)	Develop an algorithm pqmaxdelete(t,n) to delete the maximum element from a 	tournament with n elements by replacing the leaf containing the maximum 	element with a dummy value smaller than any possible element (for example, -1 	in a tournament of nonnegative integers) and then readjusting all values the 	path from that leaf to the root.
(c)	Show how to simplify pqmaxdelete by maintaining a pointer to a leaf in each 	nonleaf info field, rather than an actual element value.
(d)	Write a C program to implement a selection sort using a tournament. The 	preprocessing phase builds the initial tournament from the array x and the 	selection phase applies pqmaxdelete repeatedly. Such a sort is called a 	tournament sort.
(e)	How does the efficiency of the tournament sort compare with that of the 	heapsort?
(f)	Prove that the tournament sort is O(n log n) for all input.


6.4.1.
The two-way insertion sort is a modification of the simple insertion sort as follows: A separate output array of size n is set aside. This output array acts as a circular structure as in Section 4.1. x[0] is placed into the middle element of the array. Once a contiguous group of elements are in the array, room for a new element is made by shifting all smaller elements one step to the left or all larger elements one step to the right. The choice of which shift to perform depends on which would cause the smallest amount of shifting. Write a C routine to implement this technique.


6.5.9.
Write a program that prints all sets of six positive integers a1, a2, a3, a4, a5 and a6 such that
		a1 <= a2 <= a3 <= 20
		a1 < a4 <= a5 <= a6 <= 20
and the sum of the squares of a1, a2, and a3 equals the sum of the squares of a4, a5, and a6. (Hint: Generate all possible sums of three squares, and use a sorting procedure to find duplicates.)
