
Project 8 - Sorting

Objectives: Learn to do a bubble sort.
Outcome:

• Write a script that sorts a list of values and displays the results in a pleasant format.

1. Back to MATLAB

1. Start up MATLAB. Remember to set your directory to My Documents

2. We’ll be using loops, random numbers and formatted output today; review as you feel the need.

2. Sorting

1. Sorting is a lot like finding a max or min value except that we aren’t just finding the extreme value, but the 2nd most extreme,
3rd most, etc.

2. The first step in learning to sort is learning to swap. To sort is to rearrange and the basic step of rearranging in the swap. To
swap two values, you have to have a temporary holding place (a temporary variable). To swap the values in the two variables x
and y we do this:

temp = x; % hold the original value of x
x = y; % put the original value of y into x
y = temp; % put the original value of x into y

Note that x = y; y = x would make both variables contain the value of y.

3. For a basic sort (a bubble-sort) we rearrange the values in order by swapping any that are out of order (in a systematic way).
Assume we have a list of N numbers in an array x which we want in order from smallest to largest. So the basic action will be to
check if x(i) > x(i+1) (i.e. they are not in the right order) and if so, swap them (and put them in the right order).

4. Now, if we go through the list once and do this, then we’ll end up with the largest number at the end of the list. Thus to get a
sorted list, we’ll have to repeat this with the remaining numbers. Repeating this we get the following:

for j = 1:N-1 % loop thru the list n-1 times (find n-1 largest values)
for i = 1:N-j % last j-1 values are already in order

if (x(i)>x(i+1)) % out of order
temp = x(i); % so swap them
x(i) = x(i+1);
x(i+1) = temp;

end
end

end

3. To Do and Turn In

1. Write a script that allows the user to enter a number N and then the script will generate an array containing N random numbers
(integers in the range 1 to 1000, uniformly distributed). Next, it will sort the array from smallest to largest and, finally, display
the values in their new order. Your output should be labeled clearly and the numbers formatted appropriately.

2. Run your script with N = 20, saving the output in a diary file. Submit your script and the diary file.

3. Optional Extra Bits: (a) write a second part that sorts the values from largest to smallest, (b) add on to a sort routine the
ability to keep track of where each value in the original list ended up in the sorted list, i.e. produce a new array of indices
with the property that the kth element indicates where the kth value in the original list ended up in the sorted list, (c) write a
’double-bubble-sort’ which moves the largest to the bottom and the smallest to the top within the same loop.

4. If there’s a survey, do it.
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