Searching/Sorting Worksheet (sort sheet 2005)

1. 
Given the list : 2  4  6  8  45  56  78  89  345  456  783 

The target integer for a search is 456. Tell which numbers will be compared to 456 in :

a. 
a linear search

b. 
a binary search

2.
Programming question  (Hand in hard copy and email the java code, as usual.)

Consider that each employee of the General Hardware company is an object of type Worker. It will hold the person’s name, yearly salary, and an employee ID #(from 1 to 30,000). Assume that the accessor methods are: getName( ), getSalary( ), getIDNum( ), printName( ), printSalary( ) and printIDNum( ). A new employee is constructed by a statement such as:

Worker player = new Worker (“John Smith”, 78000, 6789); //name, salary, ID

Assume that there are 360 workers in your company. Write code which receives an array (size=1000) of Worker, stored via the hashing scheme: ID# % 1000. If the spot in the array is empty, the name is set to “none.” It allows the user to enter ID#s and prints complete information about that worker (if there is a worker with that ID #). Output might be:

ID# (-1 to quit): 2345

Billy Smith
$67,000

ID# (-1 to quit): 1211

no employee has that number

ID# (-1 to quit): 1345

Jane Johnson
$237,000

ID# (-1 to quit): -1

Thank you for using our data base.

3. 
Programming question  (Hand in hard copy and email the java code, as usual.)

If you have 360 employees, and you want to use their name to hash search, describe a hashing scheme you might use which will minimize collisions, tell how big a hashing array you will use, and write the hashing method. Then replace your hashing function from your General Hardware programs with the new one, and modify your programs to test this. If the numbers get too big, you may modify the "perfect" hashing scheme. Feel free to just use the last name with the first initial of their first name.

4.
Programming question
A Largest Sort is one in which successive elements are selected from the list and placed in their proper position. If an example of an unordered list is : 

 



8  2  5  10  3 

then we want to search the list in our first pass for the largest element, and exchange places with the element in the proper location for that largest element. The 10 is the largest element, and should be placed in the last position, where the 3 is located. Thus we switch the 10 with the 3, and the array would look like this after one pass : 

Now we search for the second largest (searching only the first four elements), and exchange places to get it into its proper position. 8 gets switched with 3, and after pass # 2, the array is :  





 3  2  5  8  10 

Pass #3 will find 5 to be the largest of the first three, and it keeps it in its location. Pass #4 will find 3 to be the largest, and switch it with the 2, and the array will be ordered :  





 2  3  5  8  10


Write a program which reads 10 user supplied numbers into an array, and uses a largestSort method to sort the array into ascending order. The sort method should accept the unsorted array, and return that same array in ascending order. Have another method print the ordered list. Your program should have two running modes: one which does the sort and prints the sorted list, and another mode (debug) which prints the list after each pass. Hand in hard copy and email the java code, as usual. 

5.
 Parts a, b and c relate to the largestSort that you wrote.

a. 
Will a pre-sorted list sort any faster with your code than a randomly ordered list? Will the number of comparisons be different?

b. 
Will a list in reverse order be faster or slower than a random one?

c. 
What is the order of the sort?  (use big-O notation)

56   


8  29  38  7  16  2  23  5  9  13  30

For the list above, write down the list's sequence after each pass for the following sorts :

a. bubble sort  (4 passes only)

b. largestSort (3 passes)

c. insertion (6 passes)

d. merge sort (all passes)

e. quick sort (all passes)

f. show the tree configuration for tree sort

6. 
Assume that the true speed of a sort is a direct function of the number of comparisons plus the number of additional lines executed. Sorting N elements, assume bubble sort has N*N/2 comparisons, plus one extra executed line per pass. Assume merge sort has N*logN (base 2) comparisons plus 20 extra executed lines per pass. Which will be faster in sorting 8 elements? Which will be faster in sorting 256 elements? Show work.

Extra: At what point are they about the same speed? Show how you got your answer.

7.
If you have a list of 100 random integers, consider the following sorting schemes, and compare their efficiency. Explain fully.

a.
bubble sort the 100 numbers

b.
separate into two lists of  50 random integers, then sort each list using Largest Sort, and run the two sorted lists through your MergeTwo method.

8. 
Which do you think is faster, bubble sort or largestSort? Explain your answer.

9.
 Explain how using a binary search in insertion sort will cut down on the time. Will it change the order of the sort? Explain why or why not.

10. 
In insertion sort, for an ordered or nearly ordered (ascending) list, will a forward or backward linear search be faster? If there are N elements and the list is in order, how many comparisons will you have?

11. 
Discuss the efficiency of sorting a pre-ordered list vs. a random list when using 

a.
 bubble sort

b. 
quicksort

c. 
merge sort

12. 
How could you change bubble sort so that it would stop as soon as it was sorted? How many extra comparisons will this add to a randomly ordered list of N elements which is not in order until the end?

13. 
Quick sort is used to order a list of N elements.

a.) 
Using the first element of each sublist as the median, compare sorting a "pre-ordered" list to sorting a randomly ordered one. Discuss both total number of comparisons and the "order" of the sort (using Big "O" notation). Is it faster or slower to sort one list than another? If so, does it change the order of the sort? Assume that the median splits the list in half each time. 

b.)
Instead of picking the first number as the median, assume that we pick a number halfway through the sublist. Explain how that affects (if at all) your answer to part "a." 

c.)
You randomly choose a median, and it turns out that the median, on average, has two thirds of the numbers on one side of it (greater or less) and one third on the other side of that median. How does it change the number of passes when sorting a randomly ordered list (compared to a median that splits the list in half)? Explain, stating the expected number of passes in both cases. Does it change the order of the sort?

14.
You have a list of 5000 unordered names, and need to locate 10 of them. You consider two methods:

a.
Do 10 sequential searches. 

b.
Sort the list using bubble sort (the only sort you know), and do 10 binary searches


Which method is faster? Justify your answer, referring to number of comparisons. 

15. 
Assume that the true speed of a sort is a direct function of the number of comparisons plus the number of additional lines executed. Sorting N elements, assume bubble sort has N*N/2 comparisons, plus one extra executed line per pass. Assume merge sort has N*logN (base 2) comparisons plus 20 extra executed lines per pass. Which will be faster in sorting 8 elements? Which will be faster in sorting 256 elements? Show work.

Extra: At what point are they about the same speed? Show how you got your answer.

