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Rough work space 
Do not write your answers on this page. 
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Question 1 (1 mark) 

What will the following code snippet print out? 

int i = 5; 
int * p = &i; 
*p += 10; 
cout << p; 

A. The address of variable i. 
B. 15. 
C. 10. 
D. An unknown value from memory. 

Question 2 (1 mark) 

Which of the following code fragments correctly dereferences a pointer called 

A. *p 
B. &p 
C. p* 
D. +p 

Question 3 (1 mark) 

Which of the following code fragments gives the ad 

A. *i 
B. &i 
C. i-> 
D. i* 

Question 4 (1 mark) 

int i 
int * 

................................................................................................................................................................................... 
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Question 5 (1 mark) 

Consider the following class: 

class node { 
private: 

} ; 

int data; 
node* next; 

public: 
node(int data, node* next) { 

this->data data; 
this->next = next; 

int get_data() const { return this->data; } 

bool p () const 
if (next nullptr) return true; 
if (data< next->get_data()) retur 
return next->p(); 

and the following code snippet: 

node* x =new node(l, nullptr); 
node* head= new node(2, x); 
head->p (); 

What is the result of the code snippet? 

A. p is executed on both nodes a 
B. p is executed on both node 
C. p is executed on only the fir 
D. pis executed on only 

Question 6 (1 mark) 

sh and pop functions, what value is on the top of the stack after the 
sh(5), push(lO), push(9), pop(), push(l), 

pop ( ) , pop ( ) ? 

Question 7 (1 mark) 

Given a standard linked list, what is the asymptotic (big-oh) time for inserting an element into the 
middle of a list of length n? , 

A. 0(1) 
B. O(log2 n) 
C. O(n) 
D. O(n2) 
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Questions 8-11 refer to the following tree: 

Question 8 (1 mark) 

What is the visiting order of a depth-first preorder traversal of the tree? 

A 4, 16, 7, 10, 3 
B. 4, 16, 10, 7, 3 
C. 16, 10, 4, 7, 3 
D. 10, 16, 3, 7, 4 

Question 9 (1 mark) 

What is the visiting order of a depth-first inorder trav 

A 4, 16, 7, 10, 3 
B. 4, 16, 10, 7, 3 
C. 16, 10, 4, 7, 3 
D. 10, 16, 3, 7, 4 

Question 10 (1 mark) 

der of a breadth-first traversal of the tree? 

A 4, 16, 7, 10,3 
B. 4, 16, 10, 7, 3 
C. 16, 10, 4, 7, 3 
D. 10, 16, 3, 7,4 
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Question 12 (1 mark) 

Which one of the following statements is TRUE? 

A 15n2 + 3n + 2 E O(n log2 n) 
B. 15n2 + 3n + 2 E n(n4) 

C. 15n2 + 3n + 2 E O(n3 ) 

D. 15n2 + 3n + 2 E 0(15) 

Question 13 (1 mark) 

If a mathematical function g is at least as big as another mathematical function f for every value 
greater than 10, which of the following is necessarily TRUE? 

A g E O(f) 
B. f E O(g) 
C. f E f1(g) 
D. f E 8(g) 

Question 14 (1 mark) 

Which one of the following statements is FALSE? 

A n 5 + 2n4 - 2n + 2 E O(n6 ) 

B. n 5 + 2n4 - 2n + 2 E n(n4) 

C. n 5 + 2n4 - 2n + 2 E 8(n5) 

D. n 5 + 2n4 - 2n + 2 E 8(n7 ) 

Question 15 (1 mark) 

A 
B. 
C. 
D. 

A void e e(V value) 
B. void prepend(V value) 
C. void append(V value) 
D. bool isEmpty() 

Question 17 (1 mark) 

is NOT normally included in a List ADT? 

Assuming there is no collision, what is the best expected asymptotic (big-oh) running time of inserting 
a new element into a hashmap which already has n elements? 

A 0(1) 
B. O(n) 
C. O(n2 ) 

D. O(log2 n) 
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Question 18 (1 mark) 

Which algorithmic paradigm does the Rabin-Karp string searching algorithm best match? 

A. Greedy Algorithms. 
B. Dynamic Programming. 
C. Divide and Conquer. 
D. Binary Search. 

Question 19 (1 mark) 

Which algorithmic paradigm does Mergesort best match? 

A. Greedy Algorithms. 
B. Dynamic Programming. 
C. Divide and Conquer. 
D. Binary Search. 

Question 20 (1 mark) 

Which of the following statements is FALSE? 

A. Every recursive algorithm can be rewritten as an 
B. Every iterative algorithm can be rewritten as a recu 
C. Iteration is always better than recursion. 
D. Recursion requires the explicit or implicit u 
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Part B: Short Answer Questions 
Question 21 (10 marks) 

This question concerns hashmaps, hash functions, their properties and their implementation. 

i. (2 marks) What is a hash function? 
ii. (2 marks) List two desirable properties of a good hash function. 
iii. (2 marks) What is a collision in the context of a hash function? 
iv. (4 marks) Begin with an empty hashmap of size 5 (implemented using an array) which only stores integer 

data. Using the data as the key, insert one by one the entries 6, 2, 7, 13 and 1 in this order into the 
hashmap using linear probing to resolve collisions and hash function h(K) = K mod N. Show the map after 
each insertion and indicate how you computed the insertion point. 

Question 22 (10 marks) 

This question is a short answer "explain in plain English" question. You will be given 
required to describe the purpose of it. For example, given the following code: 

if (a < b) 
std::cout <<a<< std::endl; 

else 
std::cout << b << std::endl; 

a good answer would be "It prints out the smaller of the tw 

Do not give a line by line description of the code. The code s 
not, your task is to determine the intent of the code, not the abi 

i. (2 marks) Consider the following code: 

class node { 
private: 

int data; 
node* next· 

public: 
node(i 

uated on whether it compiles or 
rammer''. 

{ return this->data; } 

} ; 

nullptr) return true; 
< next->get_data()) return false; 

return next->p(); 

Assume you have a linked list constructed of such nodes. What property of the list does calling the function 
p on the head of the list test? 

ii. (2 marks) In one sentence, explain in plain English what the following function does: 

int w(const std::vector<int>& v) const { 
int n = 0; 
for (std::vector<int>::iterator itr 

n = n + *itr; 

return n; 

v.begin(); itr < v.end(); ++itr) { 
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iii. (2 marks) In one sentence, explain in plain English what the following method does: 

std: :vector<int> x(std: :vector<int> v) { 
do { 

bool a = false; 
for (inti= 0; i < v.size() - 1; i++){ 

if (v[i] > v[i+1]) { 

while (!a); 

return v; 

int temp= v[i+1]; 
v[i+1] = v[i]; 
v[i] = temp; 
a = true; 

iv. (2 marks) In one sentence, explain in plain English what the following c 
vector called v): 

for (std::vector<int>: :iterator itr 
*itr = *itr + 1; 

v. (2 marks) In one sentence, explain in plain English 

int z(std: :vector<int> v) { 
int n = 0; 
for (int 

if % 

i. (2 is the traversal rule that Binary Search trees use to find the place to insert 
val s in the tree? 

ii. (5 ma pty Binary Search Tree, insert the following values into the tree in the order 
presente , 12, 11, 17. Draw the tree after each insertion. 

iii. (1 marks) average time to find an element in a Binary Search Tree with n nodes? Give your 
(big-oh) notation. 

iv. (2 marks) Starti with an empty Binary Search Tree, what insertion order of the values: 10, 3, 9, 1, 15, 12, 
11, 17 would produce worst-case behaviour of the Binary Search Tree. 
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