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This report concerns the analysis of the efficiency of the bubble sort, insertion sort, and selection sort algorithms when used with arrays of integers.  Each algorithm was tested using an array of 10 integers sorted in various ways.  The testing method consisted of adding a counter to the algorithm to count the number of steps it took to sort the array.  The algorithms were given the same array, sorted in three ways: already sorted, randomized, and sorted backwards.  The random array was {10,4,1,9,6,7,2,5,3,8}, and is the same random array used with each algorithm as to keep the tests comparable.  The analyses of each algorithm are given below.

BUBBLE SORT


This algorithm iterates through the length of the array N^N times searching the element succeeding the current element and testing whether it is lower or higher.  If the algorithm finds that it is lower, then it switches those elements and moves to the next set.  In using an array that was already sorted, the counter found the algorithm executed 110 times.  Using an array that was sorted randomly, the counter found the algorithm executed 140 times.  Using an array that was sorted backwards, the counter found the algorithm executed 163 times.

INSERTION SORT


This algorithm iterates through the length of the array 1 time (additional iterations are dependent on how well the array is already sorted and where those sections of sorted array are located within the un-sorted array itself) testing whether one element is smaller than any of the proceeding elements.  The algorithm does it in a way where it will no go through the steps if the elements are already in order, compared with Bubble Sort, which will execute the steps no matter what.  Using an array that was already sorted, the counter found the algorithm executed 9 times.  Using an array that was sorted randomly, the counter found that the algorithm executed 34 times.  Using an array that was sorted backwards, the counter found the algorithm executed 54 times.  Additional notes: While studying the number of additional iterations the algorithm makes, which we know to be dependent on how well the array is already sorted and where those sections of sort are located within the un-sorted array, there are some numbers that should be documented.  Using the following sets, the execution numbers were found in order to establish a pattern for order vs. lines executed:

{10,4,1,9,6,7,2,5,3,8}   34  (one pair already sorted, one element off correct placement)

{10,8,9,4,1,6,7,2,5,3}   41  (two pairs already sorted, second pair in correct placement)

{10,5,4,1,6,7,2,8,9,3}   31  (two pairs already sorted, both pair near correct placement)

{10,7,4,1,5,6,2,8,9,3}   33  (two pairs already sorted, both pair in correct placement)

{4,5,6,7,8,9,10,1,2,3}   30

{5,6,7,8,9,10,1,2,3,4}   33

No definite conclusion can be drawn from this set of data, yet it seems there is some relationship between lines executed and order in this algorithm.

SELECTION SORT


This algorithm iterates through the length of the array 1 time with additional iterations through part of the array.  Using an array that was already sorted, the algorithm executed 126 times, while using an array that was sorted backwards the algorithm executed 101 times.  Using an array that was sorted randomly, the algorithm executed only 87 times.

CONCLUSION


The insertion sort algorithm is far superior (in all aspects) to bubble and selection sort in number of lines of code executed.  Selection and bubble sort seem to be very similar in number of lines executed.  Yet, selection sort only executed approx. half the lines that bubble sort did in handling a random array.  This conclusion is supported by the data provided above.  Although there were flaws in the testing and analysis of each of the algorithms; the tests that were done, I believe, provide a fair representation of the benefits and flaws of each.

