Assignment #4.

1. Let CEX(a, i, j) be  a method that compares a[i] and a[j]  and exchanges them if necessary.

The following pseudo-code will sort an array with 3 elements:

       
CEX(a, 1,2);


CEX(a, 1,3);


CEX(a, 2,3);

   Give a similar code that will sort an array with 5 elements using as small a number of CEX calls as you can. 

(Hint: it is not possible to sort an array with 5 entries in less than 7 CEX calls).

Extra Credit:  prove the hint.2. 

2. page 261 problem 7.1

Sort the sequence 3, 1, 4, 1, 5, 9, 2, 6, 5 using insertion sort.

3. page 261 problem 7.2

What is the running time of insertion sort if all elements are equal?

4. page 261 problem 7.3

Suppose we exchange elements a[i]  and a[i+k], which were originally out of order. Prove that at least one and at most 2k –1 inversions are removed.

5. page 262 7.15

Sort   3, 1, 4, 1, 5, 9, 2, 6  using merge sort.

6. page 262 7.19

Sort   3, 1, 4, 1, 5, 9, 2, 6, 5, 3, 5 using quick sort with median of 3 partitioning and cutoff of 3.

7. Convert the following infix expression to postfix and evaluate both expressions. Show the stack during

8. the conversion and evaluation of the postfix expression.

9. Write a program that reads integers from a file and returns the Median value of the integers read.

Time properly the time it took to load the integers from the array and also time the execution time of your Median finding method.

User should be presented with a menu that will offer him to run the program on a user specified file or the default file:  f:\tcss343\numbers.txt.

Note: classes for keyboard I/O and reading and writing files can be obtained from our samples. Use them in your program.

