Python Unit 4
Unit Summary
Suggested reading


The Bubble Sort – http://en.wikipedia.org/wiki/Bubble_sort

The Insertion Sort – http://en.wikipedia.org/wiki/Insertion_sort
Terms


 intuitive


 algorithm

This unit summary will explore basic sorting algorithms.  Up front, and from a practical standpoint, these programs are completely useless.  Python and every other programming language has built-in sorting functions that are faster, more efficient and easier to use than anything you will be able to write for years to come.  Writing a basic sort function does however offer a chance to challenge your  skills and get some insight into more advanced programming.

The reason we have not touched sorting until now is because we did not have a mechanism to hold a bunch of data to be sorted.  Putting a hundred or a thousand data items into that many different variables would get very sloppy.  Lists finally give us a structure to play with sorting techniques.

Bubble Sort
The bubble sort is the easiest sort method to understand and write.  It is called bubble sort because the highest elements float up to the top.  It could have easily been called the sink sort because the lowest elements sink more quickly to the bottom but I guess bubble sounds better.

The technique is to loop through a list and compare the first 2 items, if the second item has a higher value than the first, the values are swapped.  The next 2 items are compared and swapped if necessary.  The program keeps going through the list, swapping list elements until it loops through the entire list without doing a swap.  Logic tells you, if the program goes through the list without making a change the list must be in order.

Swaps are accomplished by moving one of the list elements into a temporary variable and then changing the index numbers of the to list elements.  The easiest way to check if any swaps have occurred during a pass through the list, is with a variable set to “True”.  If a swap occurs, the variable should be set to “False” in the process.  When the variable is checked at the end of the loop, If it is “True”  the sort is done.  If the variable has been changed to “False” at the end of the pass, you need to set it back to “True” and do another pass through the list.  

That's all there is.  Take a look at the graphic representation below and check the Wikipedia page at http://en.wikipedia.org/wiki/Bubble_sort 

 . . .  and then it's time to code.
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Bubble Sort

Insertion Sort
The insertion sort is more efficient and intuitive than the bubble sort.  It works more like a person would sort things.  Insertion starts with the second element in the list and compares it to the first. It swaps them if necessary.  The first two items are now in order.  The third element is then moved into a temporary variable and checked against the second list element.  If the third should be higher in the list,  the second element is  moved to the third position by adjusting its index number. The third element is then checked against the first item and inserted into its proper place by changing its index number.  The forth element is then moved into a temporary variable, compared and inserted into its proper place among the first three.  The insertion algorithm continues to the fifth element and on to the end of the list finding each element's place among the elements already sorted.  

The tricky part if insertion is that it needs 2 indices.  One for the outer loop that controls stepping through each item in the list (2nd element to last). And a second index to control the inner loop that searches for the selected element's place in the sorted list.  Another twist is that the inner loop is usually a compound conditional that continues while the selected element needs to be moved and it's not already at the top of the list.  

For a better understanding, take a look at the graphic representation below.  For a clearer explanation, read the Wikipedia page at http://en.wikipedia.org/wiki/Insertion_sort 
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Insertion Sort
 . . .  Want More?
Sorting is such an important part of computer programming that it is almost its own field of computer science.  Folks are always trying to find better faster and more efficient ways to get it done.  The last great innovation I heard about was moving sorting functions into specialized chips.  The reason being hardware runs faster than software.  I don't know if the idea went anywhere but it's just an indication that computer people are forever looking for better ways to get things done; the field is still young!

If you are still interested in the science of sorting after this lesson, check out the Wikipedia page on quick sorts.  You could also try a Google or Duck Duck Goose search on sort algorithms.

