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1. Given a vector of n integers, consider the problem of sorting it in increasing order. What is the 

cost of the insertion sort algorithm in terms of n in the worst case? (5%) 

(a) Θ(n) 

(b) Θ(𝑛2) 

(c) Θ(𝑛3) 

(d) Θ(𝑛𝑛) 

 

2. Given a vector of n integers, consider the problem of sorting it in increasing order. What is the 

cost of the insertion sort algorithm in terms of n in the best case? (5%) 

(a) Θ(𝑛𝑛) 

(b) Θ(𝑛2) 

(c) Θ(log n) 

(d) Θ(n) 

 

3. Show that n! = O(𝑛𝑛) by applying the definition (not using limits). (10%) 

 

4. A palindrome is a string that can be read backwards, and forwards with the same result. For 

instance, the following string is a palindrome 

 

abbbdacadbbba 

 

Write an algorithm in pseudocode using a stack to test if a string is a palindrome. (20%) 

 

5. For the max-heap below, draw the resultant max-heap from adding 65 and deleting the maximum 

element (in this order). Show the detailed steps. (20%) 
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6. (a) For the following data sequence:  

 

5, 9, 3, 15, 2, 17 

 

Show how to generate the binary search tree. (10%) 

(b) Using the binary search tree constructed from (a), show the detailed steps about how to find 

which integer is closest to 8. (Hint: you may use any meaningful distance metric for 

computing the distance between two values.) (10%) 

(c) The question in (b) is for finding the nearest neighbor of a given 1-dimensional instance. Now 

suppose you are given the following six 2-dimensional instances: 

 

(5, 7), (9, 4), (3, 6), (15, 2), (2, 5), (17, 8) 

 

Show how to generate the k-d tree (k-dimensional tree), where k = 2. (10%) 

(d) Show how to use the k-d tree from (c) to find the nearest neighbor of (14,3). (Hint: you may 

use Euclidean distance for computing the distance between any pair of 2-dimensional 

instances.) (10%) 

 




