Chapter 23 Check Point Questions
23.1 Describe how an insertion sort works. What is the time complexity for an insertion sort? 
See the text. The time complexity for an insertion sort is O(n^2).
Hide Answer 
23.2 Use Figure 23.1 as an example to show how to apply an insertion sort on {45, 11, 50, 59, 60, 2, 4, 7, 10}. 
Omitted.
Hide Answer 
23.3 If a list is already sorted, how many comparisons will the insertionSort method perform? 
n â€“ 1 times.
Hide Answer 
23.4 Describe how a bubble sort works. What is the time complexity for a bubble sort? 
See the text. The time complexity for a bubble sort is O(n^2).
Hide Answer 
23.5 Use Figure 23.3 as an example to show how to apply a bubble sort on 
Omitted.
Hide Answer 
23.6 If a list is already sorted, how many comparisons will the bubbleSort method perform? 
n â€“ 1 times.
Hide Answer 
23.7 Describe how a merge sort works. What is the time complexity for a merge sort? 
See the text. The time complexity for a merge sort is O(nlogn).
Hide Answer 
23.8 Use Figure 23.4 as an example to show how to apply a merge sort on 
Omitted.
Hide Answer 
23.9 What is wrong if lines 6â€“15 in Listing 23.6, MergeSort.java, are replaced by the following code? 
    // Merge sort the first half
    int[] firstHalf = new int[list.length / 2 + 1];
    System.arraycopy(list, 0, firstHalf, 0, list.length / 2 + 1);
    mergeSort(firstHalf);

    // Merge sort the second half
    int secondHalfLength = list.length - list.length / 2 - 1;
    int[] secondHalf = new int[secondHalfLength];
    System.arraycopy(list, list.length / 2 + 1,
      secondHalf, 0, secondHalfLength);
    mergeSort(secondHalf);
Consider a list with two elements. firstHalf will be the entire list.
Hide Answer 
23.10 Describe how quick sort works. What is the time complexity for a quick sort? 
See the text. The time complexity for a quick sort is O(n^2) in the worst case and O(nlogn) in the average case.
Hide Answer 
23.11 Why is quick sort more space efficient than merge sort? 
Quick sort does not need to create temporary arrays, while merge sort needs temporary arrrys.
Hide Answer 
23.12 Use Figure 23.7 as an example to show how to apply a quick sort on 
Omitted.
Hide Answer 
23.13 What is a complete binary tree? What is a heap? Describe how to remove the root from a heap and how to add a new object to a heap. 
A binary tree is complete if every level of the tree is full except that the last level may not be full and all the leaves on the last level are placed left-most. A heap is a binary tree with the following properties:
â€¢ It is a complete binary tree.
â€¢ Each node is greater than or equal to any of its children.
Hide Answer 
23.14 What is the return value from invoking the remove method if the heap is empty? 
The return value will be null.
Hide Answer 
23.15 Add the elements 4, 5, 1, 2, 9, and 3 into a heap in this order. Draw the diagrams to show the heap after each element is added. 
[image: http://www.cs.armstrong.edu/liang/checkpoint/public_html/IMAGE23_15.png]
Hide Answer 
23.16 Show the heap after the root in the heap in Figure 23.15c is removed. 
[image: http://www.cs.armstrong.edu/liang/checkpoint/public_html/IMAGE23_16.png]
Hide Answer 
23.17 What is the time complexity of inserting a new element into a heap and what is the time complexity of deleting an element from a heap? 
O(logn) for both insertion and deletion.
Hide Answer 
23.18 Show the steps of creating a heap using {45, 11, 50, 59, 60, 2, 4, 7, 10}. 
Omitted.
Hide Answer 
23.19 Given the following heap, show the steps of removing all nodes from the heap. 
[image: http://www.cs.armstrong.edu/liang/checkpoint/public_html/IMAGE23_19q.png]
Omitted.
Hide Answer 
23.20 Which of the following statements are wrong? 
    1  Heap<Object> heap1 = new Heap<>();
    2  Heap<Number> heap2 = new Heap<>();
    3  Heap<BigInteger> heap3 = new Heap<>();
    4  Heap<Calendar> heap4 = new Heap<>();
    5  Heap<> heap5 = new Heap<>();
Lines 1 and 2 are wrong, because Object and Number do not implement Comparable.
Hide Answer 
23.21 Can you sort a list of strings using a bucket sort? 
Bucket sort is not suitable for sorting strings.
Hide Answer 
23.22 Show how the radix sort works using the numbers 454, 34, 23, 43, 74, 86, and 76. 
Omitted.
Hide Answer 
23.23 Describe how external sort works. What is the complexity of the external sort algorithm? 
See the text. The time complexity for an external sort is O(nlogn) on disk I/O of blocks of data.
Hide Answer 
23.24 Ten numbers {2, 3, 4, 0, 5, 6, 7, 9, 8, 1} are stored in the external file largedata.dat. Trace the SortLargeFile program by hand with MAX_ARRAY_SIZE 2. 
Omitted.
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