CS1006

2002/3/28

Programming Assignment 5

Due before 17:00, Friday, April 12, 2002

Note: You need to COMPLETELY follow the instructions in this sheet.

Problem description

In this assignment, you are requested to write a program that implements the insertion sort of integers. The insertion sort works as follows. You go through each element in the array in turn. At each step in the process, you ensure that the elements you have gone through so far are correctly ordered. For example, at step i, the elements from position 0 to position i - 1 are already correctly ordered. You then put the element at the position i at the correct position by shifting elements that should be ordered after it one position right. Consider the following example.


31, 41, 59, 26, 53, 58, 97, 93

At the first three steps, since the first three elements are correctly ordered, no shifting operation is performed. At step 4, to make the first four elements correctly ordered, the element 26 at position 4 should be put in the first position. Hence, three shifting operations are performed. The result is as follows


26, 31, 41, 59, 53, 58, 97, 93

Your program should allow users to input first the number of elements to be sorted, and then input the elements. In this assignment, the maximum number of elements users can input is limited to 20. A sample of the output of this program is as follows:

<<This program performs the insertion sort of integers>>
Key in the number of elements to be sorted? 8

Key in the element 1? 31

Key in the element 2? 41

Key in the element 3? 59

Key in the element 4? 26

Key in the element 5? 53

Key in the element 6? 58

Key in the element 7? 97

Key in the element 8? 93

The initial array is: 31, 41, 59, 26, 53, 58, 97, 93

The array after step 1 is: 31, 41, 59, 26, 53, 58, 97, 93

The array after step 2 is: 31, 41, 59, 26, 53, 58, 97, 93

The array after step 3 is: 31, 41, 59, 26, 53, 58, 97, 93

The array after step 4 is: 26, 31, 41, 59, 53, 58, 97, 93

The array after step 5 is: 26, 31, 41, 53, 59, 58, 97, 93

The array after step 6 is: 26, 31, 41, 53, 58, 59, 97, 93

The array after step 7 is: 26, 31, 41, 53, 58, 59, 97, 93

The array after step 8 is: 26, 31, 41, 53, 58, 59, 93, 97

Press any key to continue


Documenting your program
You should use comments and spaces to document your program as suggested in the class. Refer to “Program Comment Format” on course homepage for more details.

Handing in your program 

You should turn in all the files you use except for those functions declared in the standard libraries of C. You should turn in your program before the due time from the turnin server of the department. Refer to “Program Turnin Procedure” on course homepage for more details. The assignment-name (作業目錄) for this assignment is cs1006X.prog5, where X is your group name.

Grading

The grading is based on the correctness of your program and the readability of your program. The correctness will be determined by a number of testing data.
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