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Classroom

Exercise 1 Sort the sequence 3, 1, 4, 1, 5, 9, 2, 6, 5 using insertion sort. Show your
steps.

Exercise 2 What is the running time of insertion sort if all elements are equal?

Exercise 3 Sort the sequence 3, 1, 4, 1, 5, 9, 2, 6 using mergesort. Show your steps.

Exercise 4 Sort the sequence 38, 81, 22, 48, 13, 69, 93, 14, 45, 58, 79, 72 using quicksort.
Show your steps.

Exercise 5 Sort the sequence 483, 128, 259, 789, 012, 005, 258, 278, 166, 689, 592,
543 using

1. RRadix

2. LRadix

Show your steps.

Lab

Exercise 6 Suppose array A and B are both sorted and both contain N elements. Give an
O(log N) algorithm to find the median of A ∪B.

Exercise 7 Suppose you have an array of N elements containing only two distinct keys, true
and false. Give an O(N) algorithm to rearrange the list so that all false elements precede the
true elements. You may use only constant extra space.

Exercise 8 The file SortProg.java is written to test different sorting algorithms. Download it
from the course web page and compile it (the package easyIO is requried and can be downloaded
from INF1000s home directory).

a. Study the code and see how it takes statistics, initiating arrays to be sorted and how the
sorting methods in the various classes are called.
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b. Run it for different values of n (with the command java SortProg ’n’) with n = 10, 50, 100,
500, 1000 and 10000.

c. Implement the Bubble Sort and study how long it takes compared with the others. Note
that in the slides, there is a small errors at the top of the bubble sort method (..). It
shall be max = a.length-1.

d. Write a method to sort the texts (String []) by using insertion sort.

e. Suppose you have two string arrays String [] name, [] address, which are initiated with
n pairs of names and addresses. Each pair belongs to the same person. Write a method
to use insertion sort to sort the names in such a way that the name[i] and address[i]
belong to the same person after sorting.
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