
Homework #4 
Binary Trees
total points: 200
0

Question 1. 15 15(15 points) Answer the questions below with respect to the following binary tree using the definitions from the text:
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	a. 	What value is at the root of the tree?							
	b. 	What values are in leaves of the tree?						
	c.	What values are in internal nodes of the tree?			
	d.	What values are descendants of 3?							
	e.	What values are ancestors of 7?								
	f. 	What is the depth of node 6?									
	g.	What is the height of the tree?							
	h.	What is the path length from 8 to 4?							


	i.	List the node values in the order they would be visited by:

		i. 	An inorder traversal.	

		ii.	A preorder traversal.		

		iii.	A postorder traversal.			

		iv.	A levelorder traversal.			

Question 2. 15 30(15 points) This question refers to the BTNode<K, V> nested class declared in the CS232LinkedBinaryTree<K, V> class from the hw04 package. Assuming the variable node refers to a BTNode and that the tree is always sufficiently large, give a statement that identifies the node’s:

	a. leftmost grand child.

	b. great grand parent.

	c. left child of right sibling, assuming node is a left child.

Question 3. 20 50(20 points) Complete the implementation of the MinKeyFinder class in the hw04 package. The No3Tests class contains tests that you can use to check your implementation of this class.  






Question 4. 20 70(20 points) Implement the main() method in the MinKeyFinder class in the hw04 package so that it creates a CS232LinkedBinaryTree with at least 10 nodes and uses a preorder traversal with your visitor to print the key associated with the minimum value in the tree. Hint: The add() method of the CS232LinkedBinaryTree class is not implemented yet. You will be doing that in a later question. Therefore, you need to initialize the nodes of the binary tree using the constructor that takes arrays of keys and values: CS232LinkedBinaryTree(K[] keys, V[] vals).




Question 5. 20 90(20 points) Complete the implementation of the visitInOrder method in the CS232LinkedBinaryTree class in the hw04 package. The No5Tests class contains tests that you can use to check your implementation of this method.



Question 6. 20 110(20 points) Complete the implementation of the four-argument constructor for the CS232LinkedBinaryTree class in your hw04 package.  The No6Tests class contains tests that you can use to check your implementations of this constructor.



Question 7. 20 130(20 points) Complete the implementation of the contains method in the CS232LinkedBinaryTree class in the hw04 package. The No7Tests class contains tests that you can use to check your implementations of this method.  For full credit, implement contains so that it does not rely on the get or getNodeFromSubtree methods. Instead, add a helper method subtreeContains that returns a boolean value.  This will be similar to the getNodeFromSubtree method.  Then call subtreeContains from contains.  Yes, this introduces repeated and unnecessary code, but the point here is not producing the most effective class, but for you to practice writing methods like this. 





Question 8. 25 155(25 points) Complete the implementation of the add method in the CS232LinkedBinaryTree class in the hw04 package. The No8Tests class contains tests that you can use to check your implementations of this method.



Question 9. (Ungraded) Complete the implementation of the countLeafNodes method in the CS232LinkedBinaryTree class in the hw04 package. The No9Tests class contains tests that you can use to check your implementations of this method.

Question 10. 20 190(20 points) Based on the instructor’s feedback, submit a revised version of the Javadoc you wrote for the final question of the previous homework assignment. This contributes to the WiD (Writing in the Discipline) goal of our course, because revising your writing based on feedback is an important part of writing in the discipline. Do not put your revised version in a Java file. Paste your revised version here and submit it to the noncode-answers folder.

[bookmark: points][bookmark: pointsSoFar]Question 11. 10 200(10 points) In one or more sentences, summarize the changes you made to your Javadoc when you answered the previous question. Make sure to explain how you addressed each part of the instructor’s feedback.
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