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1. In a binary min heap like the one we studied in our lecture:  

a) What is the minimum, and the maximum number of elements in a heap of height h? 

b) At which positions might the third smallest key be stored? 

c) At which positions might the largest key be stored? 

d) At which positions might the second largest key be stored? 

 

2. Is there a heap H storing seven entries with distinct keys such that a preorder traversal of H yields 

the entries of H in sorted order? If so, give an example; if not, say why. 

How about an inorder traversal? If so, give an example; if not, say why. 

How about a postorder traversal? If so, give an example; if not, say why. 

 

3.  

a) How can we implement a stack using only a priority queue and one additional integer variable? 

Show that by writing pseudocode implementation for all methods in the stack ADT  

 

b) How can we implement a queue using only a priority queue and one additional integer variable? 
Show that by writing pseudocode implementation for all methods in the queue ADT  

 

4. Give an algorithm for finding all nodes less than some value x in a binary min heap. Your algorithm 

should run in O(K), where K is the number of elements in the output. 

 

5. Design a data structure that supports the following operations: 

  

Show your solution by writing pseudocode for those operations.  

Hint: Use two deferent heaps. 
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6. Suppose that we have some binary heaps that are represented using linked binary tree structures. 

Consider the problem of merging heap 𝐻𝑙 with heap 𝐻𝑟 to produce a new heap containing all of their 

elements.  

Assume both heaps are perfect binary trees, containing 2𝑙 − 1 and  2𝑟 − 1 nodes, respectively. 

a) Give an  algorithm to merge the two heaps if . 

b) Give an  algorithm to merge the two heaps if | | = . 

c)  Give an  algorithm to merge the two heaps regardless of  and . 

 

7. Let’s define the median again just for this question☺. In a multiset of n elements, the median is the 

middle element, such that the number of elements less than or equal the median is equal to the 

number of elements larger than or equal the median. If n is odd, we can find the median by sorting 

the set and taking the middle element. If n is even, the median is defined as the average of the two 

middle elements. For example, the median of the multiset {1, 1, 2, 3, 5} is 2, and the median of the 

multiset {1, 1, 2, 3, 5, 8} is 2.5. 

Design a data structure that supports  in  time,  in  time, and 

 in  time. Show your solution by writing pseudocode for all operations. 

 

8. Given input {6984, 3936, 8784, 6812, 6957, 12292, 4602, 4631, 4611, 4052, 7894} and a hash 

function , show the resulting:  

a) Separate chaining hash table. 

b) Hash table using linear probing. 

c) Hash table using quadratic probing.  

d) Hash table with second hash function  

e) Show the result of rehashing the final hash tables in a, b, c, and d to a table of size 23  

 

9. Suppose we are given two sequences A and B of n integers each, possibly containing duplicates. Write 

pseudocode for a linear time algorithm for determining if A and B contain the same set of elements.  

 

10.  

a) Let A be an array of  integers. Given an integer , give an -time algorithm for determining 

if there are 2 elements  in A such that . 

 

b) Let A, B and C be three arrays of  integers each. Given an integer , give an -time algorithm 

for determining whether there exists ∈ ∈ ∈  such that . 

 


