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Solutions to Section Handout #6 
 
1.  Tracing binary tree insertion 
 

 
 
1a. What is the height of the resulting tree?   5 
 

1b. Which nodes are leaves?   Bombur, Gloin, Oin, and Thorin 
 

1c. Which nodes are out of balance?   Balin, Bifur, Dori, Dwalin, Kili, and Nori 
 

1d. Which key comparisons are required to find the string "Gloin" in the tree? 
 

"Gloin" > "Dwalin", "Gloin" < "Kili" , "Gloin" > "Fili", and "Gloin" == "Gloin" 
 
2.  Calculating the height of a binary tree 

 
 



  – 2 – 

3.  Checking whether a tree is balanced 
The simple coding looks like this: 
 

 
 
This method, however, requires quadratic time because each subtree will be scanned over 
and over again as you go up the chain.  To fix this problem, you can use any of several 
strategies.  The following code uses a helper function that calculates the height and 
balance status at the same time (the balance status is returned as the value of the function, 
and the height is returned through a reference parameter): 
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Problem 4 

4a. after adding 63 
 

 after adding 24 
 

 after adding 55 
 

 after adding 93 
 

 after adding 17 
 

 after adding 65 
 

 after adding 42 
 

 after adding 13 
 

 
4b. 

 
 
4c. after removing 13 

 
 after removing 17 

 
 after removing 24 

 
 after removing 42 

 
 after removing 55 

 
 after removing 63 

 
 after removing 65 

 
 after removing 93 

 
 


