 Quadratic Sorting

Chapter 10

Sections 10.2-10.4

For each quadratic sort you need to know:

· How the sort works

· The number of comparisons and exchanges it makes in the general case

· What the best case is

· What the worst case is

· The Big O for the best and worst cases
Analysis of Insertion Sort

· A shift in an insertion sort requires the movement of only one item 

· Whereas in a bubble or selection sort an exchange involves a temporary item and requires the movement of three items
Comparison of Quadratic Sorts

· See Table 10.2 on page 529

· On most arrays

· Insertion sort is generally the fastest

· It is better since it takes advantage of partial sorting

· And uses shifts instead of exchanges to rearrange elements

· Bubble sort generally the slowest
Efficiency of sorting algorithms

· None of the quadratic algorithms are very good with large arrays (n > 100)

· The best sorting algorithms are O(n log n)

· This is considerably faster for large arrays

· But the n log n algorithms have considerable overhead, so they are more efficient only if the array is large

· The next slide give you an idea of the difference in an n2 algorithm and and n log n one for large arrays

Comparison of growth rates

· Add two rows to Table10.3 on page 530 for n=1024 and n=2048
Comparisons vs. Exchanges

· Which is more costly?

· It depends on the language.

· In Java, an exchange requires only exchanges in address; 

· In other languages, an entire record may have to be copied  to temp, then moved.

· The cost of a comparison depends on its complexity, but often is more costly than an exchange, especially in Java
How to improve on quadratic sorts

· It can be proven mathematically that as long as you only compare adjacent elements, the sort can be no faster than O(n2) in the worst case

· To find a better sort, elements that are not adjacent must be compared.
 SEQ CHAPTER \h \r 1Practice with sorting
Selection Sort
I. Show the progress of the first three passes of the selection sort for the following array.  How many passes will be needed to sort the array?_____  How many comparisons are preformed? ______ How many exchanges?______ 
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Bubble sort
I. Show the progress of the first three passes of the bubble sort for the following array.
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I.  How many passes of bubble sort are needed?______  How many comparisons are preformed? ______ How many exchanges?______ 

Insertion sort
II. Show the progress of the first four passes of the insertion sort for the following array.
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How many passes of insertion sort are needed?______How many comparisons are performed? ______ 
