Sorting Lecture

If we are the "information" for the phone company and want to find a name from a list of 200,000 names (unsorted), how many comparisons do we expect?

If we have to do this 1000 times, will it be quicker to sort once, then use a binary search?

One method for searching: Bubble Sort

6  4  76  21  11  10  7

algorithm:

compare [0] to [1]. If they are in the wrong order, switch them. Then compare [1] with [2]. Switch if it is in incorrect order. Etc. Do this until the end. This completes one pass of the sort.

After one pass, what is the post condition?

How many passes are there to the sort?

How many total comparisons?

What is the order of the sort?

Is this sort any faster/slower if the original list is sorted at the start?

Homework/classwork: write Bubble Sort and test. Sort an array of int, and print the array after each pass for testing purposes.

Insertion Sort

Algorithm:

Think about the process of receiving an ordered array plus a new number to be inserted into that ordered list of N elements. How many comparisons (on average) does it take to do so?

Now, start with an unordered array. Think of the [0] element as an ordered array of length 1. Take the element in [1], and insert it into the “sorted” portion of the array. Now the first 2 elements are sorted. Do ther same with by inserting the 3rd element into the sorted sub-array of length 2. Etc...

example:

65 32  45  87  2  56  21

after pass #1:

32  65  45  87  2  56  21   (sorted postion is underlined)

after pass #2:

after pass #3:

work in groups of 2-3 to answer the following:

How many passes in all?

How many comparisons per pass?

How many total comparisons?

Order of Insertion Sort?

Is this sort any faster/slower if the original list is sorted at the start?

The actual speed of the sort is usually gotten by adding all comparisons and all that data movement. In general, the data movement < comparisons. Thus, we usually ignore it when looking at sorting speeds. Why is that okay?

With insertion sort and bubble sort, compare data movement to # of comparisons.

There is another way of storing data instead of arrays: linked lists. Data is stored in an object, with the address of the next object in the list. Draw this for 5 objects.

If this was an array of 100 elements, and we want to insert a new element at spot 50, how much data must be moved? If we did this same thing with linked list, can you see how much data would need to be moved?

How does this affect the speed of insertion sort?

Homework/classwork: Write Insertion Sort (showing the array after each pass)

Merge Sort

Think about a method which takes two sorted lists, and “merges” them into one big sorted list. let’s do so with these, explaining our efficient algorithm:

list1:   2  4  5  7  7  8  12   13  16  20

list2:
3  3  5  6  8  9  11  16  17

If the sum of the elements in the 2 lists is N, how many comparisons to merge the lists into onw sorted list?

Using this concept to sort: think of an unsorted list of 8 elements as 8 separate sorted lists of length 1. Step one: merge list1 and list2, list 3 and list 4, etc.

Now, we have 4 sorted lists of length 2

Merge the first 2 lists, then the nest two, etc.

Continue...

Let’s look at this array:

56   32   12   53   96   38   43   2
A pass is made by merging adjacent sorted sub-lists. After pass #1, this list is:

After pass#2:

After pass #3:

etc.
Imagine doing this with 100 elements, or N elements.

Work in a group of 2 or 3 to determine the avg # of comparisons to sort N elements. What is the order of the sort? Is this sort any faster/slower if the original list is sorted at the start?
Quick Sort

Start with an array of unsorted elements. Take a random # (in the mddle of the list?) and call it the “median.” Compare each element to the median. If it is less than the median, place it before. Otherwise, place it after. Don’t worry about an algorithm to do so. There are many O(N) methods to do so. We will call this the “partition” method. What is the post condition after partitioning?

Next, partition the sunlist to the left and the sublist to the right.

Continue to partition each sublist, until the lists are length 1.

Trace a quick sort of: 56   32   12   53   96   38   43   2   76   22   50

let median = 38  (why?)
list after the partition: (underline the median)

now, partition each sublist. (underlining the medians):

continue until the list is sorted.

In groups of 2-3, discuss the speed of this sort. Avg # of comparisons?  order of the sort? Is this sort any faster or slower if the original list is in order at the start?

************************************************************************

Tree Sort:

We will not write the code for tree sort, but we will analyze it. A tree is a linked list structure where each element points to a left child and a right child. We put elements in the tree by making sure left children are less in value and right children are greater. Create a tree from:
56   32   12   53   96   38   43   2   76   22   50

Once elements are in the tree, how fast will it be to write them in order?
How many comparisions do we expect to build a tree of N elements?

Will this be faster or slower is the original list is pre-sorted?

What is the order of this sort?



















