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1. Write 4 efficient methods that take only a reference to the root of a binary tree T, and compute:  

a) The number of nodes in T. 

b) The number of leaves in T. 

c) The number of full nodes in T. 

d) The number of leaves in T that are the right-child of their respective parents. 

State the running time of your methods. 

 

2. A ternary tree is just like a binary tree, but each node has three subtrees instead of two.  

a) What are the maximum and minimum number of nodes in a ternary tree of height h? 

b) What is the relation between the number of internal nodes and the number of external 

nodes in a proper ternary tree? 

c) What are the minimum and maximum number of internal, and external nodes in an 
improper ternary tree with total n nodes? 

 

3. Write an Efficient algorithm for finding the second maximum element in a generic tree T. 

Write your solution in clear pseudocode and state both the running time and space complexity.  

 

4. Let T be a tree with n positions. We define the closest common ancestor (CCA) between two 

positions p and q as the closest position to p and q in T that has both p and q as descendants. 

(here you may assume that a position is a descendant of itself too) 

Given two positions p and q, describe an efficient algorithm for finding the CCA of p and q.  

What is the running time of your algorithm? 

 

5. Given a binary tree T, write an efficient algorithm to find the maximum difference between a node 

in T and any node of its descendants. 
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Figure 1: Tree for Exercise 6 

6. For the tree in Figure 1: 

a) Compute the depth of every node. 

b) Compute the height of every subtree. 

c) Write the result of printing the tree using preorder traversal. 

d) Write the result of printing the tree using postorder traversal. 

e) Write the result of printing the tree using breadth-first traversal. 

f) Write the result of printing the tree using inorder traversal. (assume that F and K are right 
children or their respective parents) 

 

7. Write java methods for the following operations for a binary tree T:  

• : Returns the node to be visited after  in a preorder traversal of T. 

• : Returns the node to be visited after  in an inorder traversal of T. 

• : Returns the node to be visited after  in a postorder traversal of T. 

▪ in all your methods you shall return  if  is the last node visited. 

What are the worst-case running times of your methods? 

 

8. Give an algorithm for finding the level that has the maximum sum in a binary tree T. 

What is the running time and space complexity of your solution? 

 

9. Suppose you are given 2 binary trees T1 and T2, write an efficient method that takes the two trees 

and returns true if they are structurally identical, false otherwise.  

Write your solution in clear pseudocode and state both the running time and space complexity.  
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10. Write a Java method named  that takes as an argument a reference to the root node of a 

binary tree and creates a new tree (with its own nodes) that is the mirror image of the original tree. 

For example: if  is a reference to the root of the tree on the left below, then the return value of 

 would be a reference to the root of the tree on the right below 

 

 
Figure 2: Example for Exercise 10 

What is the runtime of your code? 

 

 
 

BONUS:  

After you solve Exercise 4, use your solution to solve this: 

Given a binary tree , write an efficient algorithm to compute the distance between a given pairs of 

nodes  in it. Distance between two nodes is defined as the number of edges in the shortest 

path from one node to the other. 

 


