Chapter 40 Check Point Questions
40.1 What is a 2-4 tree? What are a 2-node, 3-node, and 4-node? 
A 2-4 tree, also known as a 2-3-4 tree, is a complete balanced search tree with all leaf nodes appearing on the same level. In a 2-4 tree, a node may have one, two, or three elements. An interior 2-node contains one element and two children. An interior 3-node contains two elements and three children. An interior 4-node contains three elements and four children.
Hide Answer 
40.2 Describe the data fields in the Tree24 class and those in the Tree24Node class. 
The data field in Tree24 are root of the Tree24Node type and size of the int type. The data fields in Tree24Node are elements of the ArrayList<E> type and child of the ArrayList<Tree24Node<E>> type.
Hide Answer 
40.3 What is the minimum number of elements in a 2-4 tree of height 5? What is the maximum number of elements in a 2-4 tree of height 5? 
The minimum number of elements for a 2-4 tree with height of 1 is 1.
The minimum number of elements for a 2-4 tree with height of 2 is 1 + 2.
The minimum number of elements for a 2-4 tree with height of 3 is 1 + 2 + 2 * 2.
The minimum number of elements for a 2-4 tree with height of 4 is 1 + 2 + 2 * 2 + 2 * 2 * 2.
The minimum number of elements for a 2-4 tree with height of 5 is 1 + 2 + 2 * 2 + 2 * 2 * 2 + 2 * 2 * 2 * 2 * 2.
The maximum number of elements for a 2-4 tree with height of 1 is 3.
The maximum number of elements for a 2-4 tree with height of 2 is 3 + 4 * 3.
The maximum number of elements for a 2-4 tree with height of 3 is 3 + 4 * 3 + 4 * 4 * 3.
The maximum number of elements for a 2-4 tree with height of 4 is 3 + 4 * 3 + 4 * 4 * 3 + 4 * 4 * 4 * 3.
The maximum number of elements for a 2-4 tree with height of 5 is 3 + 4 * 3 + 4 * 4 * 3 + 4 * 4 * 4 * 3 + 4 * 4 * 4 * 4 * 3.
Hide Answer 
40.4 How do you search an element in a 2-4 tree? 
To search an element in a 2-4 tree, you start from the root and scan down. If an element is not in the node, move to an appropriate subtree. Repeat the process until a match is found or you arrive at an empty subtree. 
Hide Answer 
40.5 How do you insert an element into a 2-4 tree? 
To insert an element to a 2-4 tree, locate a leaf node in which the element will be inserted. If the leaf node is a 2-node or 3-node, simply insert the element into the node. If the node is a 4-node, inserting a new element would cause an overflow. To resolve overflow, perform a split operation.
Hide Answer 
40.6 How do you delete an element from a 2-4 tree? 
To delete an element from a 2-4 tree, first search the element in the tree to locate the node that contains the element. If the element is not in the tree, the method returns false. Let u be the node that contains the element and parentOfu be the parent of u. 
Hide Answer 
40.7 Show the change of a 2-4 tree when inserting 1, 2, 3, 4, 10, 9, 7, 5, 8, 6 into it, in this order. 
Please verify your answer with the animation tool.
Hide Answer 
40.8 For the tree built in the preceding question, show the change of the tree after deleting 1, 2, 3, 4, 10, 9, 7, 5, 8, 6 from it in this order. 
Please verify your answer with the animation tool.
Hide Answer 
40.9 Show the change of a B-tree of order 6 when inserting 1, 2, 3, 4, 10, 9, 7, 5, 8, 6, 17, 25, 18, 26, 14, 52, 63, 74, 80, 19, 27 into it, in this order. 
Please verify your answer with the animation tool.
Hide Answer 
40.10 For the tree built in the preceding question, show the change of the tree after deleting 1, 2, 3, 4, 10, 9, 7, 5, 8, 6 from it, in this order. 
Please verify your answer with the animation tool.
Hide Answer 
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