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1. Objectives

This lab will help you get more familiar with use of functions.  It also is an introduction to sorting algorithms…
2.  Selection Sort

There are many algorithms for sorting lists (putting numbers in increasing order, putting a list of letters in alphabetical order, …).

A simple (but extremely inefficient) algorithm for sorting a list is called Selection Sort.  Here is how it works with a vector, v, of numbers (page 199 in the text):

1.) Scan v for the smallest value.  Swap it with the entry at the front of the list.  If the value at the front of the list is the smallest value, do nothing.

2.) Scan v(2:end) to find the next smallest value.  Swap it with the entry in position 2.  If the value at position 2 is the smallest value, do nothing.

3.) Repeat this process until you have gone through all of v.  After checking v(end-1), the vector is sorted in increasing order.

Write a Matlab function called selectionSort that implements the above algorithm on an input vector v.

· selectionSort should use two functions:

1.) Write a function called findMin that takes as input a vector and returns the position of the minimum value in the vector.

So if w = [ 1 5 -6 7 8 29 ], then findMin(w) returns 3, as that is the position where the minimum value in w occurs.

2.) Write a function called swap that takes as input a vector and two positive integers: pos1 and pos2.  It returns the vector with the entries v(pos1) and v(pos2) interchanged.

· The idea here is that we have broken down this problem into two subtasks:  The first is finding where the minimum in a vector occurs.  The second is to switch two entries of a vector.



Test your program on vector with 25 random integers between 0 and 100.  Paste some output from a test run in Lab8.doc and label it as Question 1.
3.
Bubble Sort - Bonus
There are many different sorting algorithms, many of which are quite complicated.  Selection Sort is easy to understand, but it is inefficient.  There is another sorting algorithm that is easy to understand and even more inefficient: Bubble Sort.  Here’s how it works on a vector, v, of numbers:
1.) Pass through v and compare each entry in v with the entry to its right.  If the left entry is bigger than the right entry, swap them.

2.) Repeat step 1 until the algorithm makes a pass through all of v without swapping any entries.  At that point the entries of v are sorted in increasing order.
This algorithm is called Bubble Sort because larger values “bubble” to the top of the list and smaller values “sink” to the bottom of the list.
Write a Matlab function called bubbleSort that implements the above algorithm on an input vector v.  You may want to use your swap function from the previous question.
Test your program on vector with 25 random integers between 0 and 100.  Paste some output from a test run in Lab8.doc and label it as Question 2.
4.  Submitting Your Work

Type your name (and your partner’s name if you have one), student ID, and the date at the top of Lab8.doc.  Print the document along with selectionSort.m, swap.m, findMin.m, and bubbleSort.m give them to the instructor or the teaching assistant. 

