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1. Did you watch the course about Hashtables (part 5)? How many challenges did you solve?  

 

2. Did you watch the course about Trees (part 6)? How many challenges did you solve?  

 
3. Draw the result after performing the following series of operations on an empty skip list  

a) put (33), put(4), put(24), put(38).  

b) put(18), put(5), put(12), put(67). 

c) remove(38), put(42), remove(5). 

d) remove(12), remove(18).  

e) remove(24), remove(67). 

f) remove(33), remove(4). 

 

4. Describe how to modify the skip list data structure to support the method  which returns 

the position of the element in the “bottom” list S0 at index ⌊
𝑛

2
⌋. Show your modification, and show 

that your implementation of this method runs in  expected time. 

 
5. Suppose you are tasked with implementing a very efficient phone directory program. In this 

program you would like to allow users to lookup the phone number by providing the name, and also 

lookup the name by providing the number. What data structures will you use to implement this 

efficiently? Assume for (a) that every person has one phone number.  

a) Show your implantation of  , ,   , 

, and  

b) What will you change if we allow people to have multiple phone numbers in our phone directory? 

Show your changes to the code of the previously mentioned methods as well.  



Page 2 of 2 
 

 

6. For the following sequence: 3, 1, 0, 4, 6, 8, 9, 2, 5, 7   

a) Show the steps of inserting it – in that order – into an initially empty binary search tree. 

b) Show the result of deleting the root of that tree. 

c) Show the steps of inserting it – in that order – into an initially empty AVL tree. 

d) Show the result of deleting the root of that tree. 
 

 

7. Write pseudocode for a linear-time method that tests whether a given binary tree is a binary search 

tree or not, i.e. it satisfies the binary search tree order property at every node. 

 

8. For the key values 1... n, how many structurally unique Binary Search Trees are possible if we wish 

to store those keys in one?  

Writing a piece of code that will give the correct count is a perfectly good answer too. 

Hint: consider that each value could be the root, recursively find the size of both left and right subtrees.  

 

9. Suppose we want to add the operation  to our binary search tree implementation. The 

operation  returns the kth smallest item in the tree. Assuming all items are distinct, 

explain how to modify the binary search tree to support this operation in  time, without 

sacrificing the time bounds of any other operation (i.e. insert, remove…etc.). 

 

10. We want to implement a spell-checker using a hash table. Our dictionary for the spell-checker comes 

from two sources: an existing large dictionary and a second file containing a personal dictionary. 

Our spell-checker shall output all misspelled words and the line numbers in which they occur. Also, 

for each misspelled word, it will list any words in the dictionary that are obtainable by applying any 

of the following: 

i. Adding one character to the misspelled work to make it correct. 

ii. Removing one character from the misspelled work to make it correct. 

iii. Exchanging two adjacent characters in the misspelled work to make it correct. 

 

How can we implement that? Write English -or Arabic if you wish- paragraphs describing your ideas 

about how to store the dictionary(s), how to look up words efficiently, how to support finding 

possible corrections, how can you support each of i ii and iii, and how much time and space will it 

cost to support each? 

 

 

Good Luck 


