CS214 Final Exam (For Practice)

Important Topics:

% Doubly Linked Lists
Stack Push Function.
Stack Pop Function.
Enqueue Function.
Dequeue Function.
Circular Queue Tracking.
Traverse tree using Pre-order, In-order and Post-order.
Construct BST.

BST Insert Function.
BST Search Function.
BST Traversal Functions.
BST Delete Function.
Construct AVL Tree.

1- MCQs (10 marks)

1- In a linked list implementation of a stack, what does the top pointer store?
A) First node

B) Last inserted node

C) Random node

D) Size of stack

2- What happens to front and rear in a queue implemented using a linked list, after deleting the only
element in the queue?

A) Both become NULL

B) Front only becomes NULL

C) Rear only becomes NULL

D) Nothing changes

3- What happens when a new element is added to a full circular queue?
A) Overwrites first element

B) Queue grows automatically

C) Overflow occurs

D) Element is ignored

4- What will be the output of the following circular queue code? =it Ji sl
5- In a dequeue, which of the following is true? =it Ji sl

6- What will be the value of front and rear after inserting two elements into an initially empty queue
implemented using an array?

A) front=0, rear=1

B) front=1, rear=2

C) front=0, rear=0

D) front=1, rear=1



7- Which of the following rotations is used in an AVL tree when a node is inserted into the left subtree of
the right child?

A) LL rotation

B) RR rotation

C) LR rotation

D) RL rotation

8- Atreeis said to be a/an ____if all levels are filled except possibly the last level.
A) Full tree

B) Complete tree

C) Skewed tree

D) AVL tree

9- What will be the output of the post-order traversal after inserting 40, 20, 60, 10 into a BST?
A) 10, 20, 60, 40
B) 10, 60, 20, 40
C) 20, 10, 60, 40
D) 40, 20, 10, 60

10- What is the balance factor of the root node after inserting 30, 20, 10 in an empty AVL tree?
A)?2

B) -2

C)1

D)0

11- A[4]=50. What is the left child of A[1]? Consider the array representation of a binary tree: A[0]=10,
A[1]=20, A[2]=30, A[3]=40

A) A2]

B) A[3]

C) Al4]

D) None

12- height, and depth of node (0070)? Based on the tree above, which of the following statements
accurately describes the degree? =it Jisul

13- If a stack is implemented using an array of size 5, which of the following statements is correct
regarding the properties of the stack?

A) Dynamic size

B) Fixed size

C) Infinite size

D) No size limit

14- According to the following Binary Search Tree. What is the sequence of elements displayed after
performing an inorder traversal of the given tree?

A) Sorted order

B) Reverse order

C) Random order

D) Level order

15- What is the correct statement regarding the deletion of the node with the value 30 from the given
tree?

A) Node always deleted directly

B) Node replaced or removed based on children



C) Cannot be deleted
D) Tree becomes empty

16- What is the correct statement regarding the insertion of a new node with the value 15 into the last
tree?

A) Insert anywhere

B) Insert randomly

C) Insert based on BST rules

D) Replace root

17- What is the primary principle of stack data structure?
A) FIFO

B) LIFO

C) LILO

D) Random access

18- Which of the following is a disadvantage of using a doubly linked list compared to a singly linked list?
A) Less memory usage

B) More memory usage

C) Faster search

D) No pointers needed

19- Which of the following correctly describes the imbalance in the given tree? (=il Jis.d)
A)LL
B) RR
C)LR
D) RL

20- What will be the result of pushing three elements into an empty stack and then popping two of them?
A) One element remains

B) Stack becomes empty

C) Stack overflow

D) Error

21- What will happen if you attempt to pop an element from an empty stack?
A) Return null/error

B) Return 0

C) Crash always

D) Nothing

22- __ is arandom-access data structure.
A) Stack

B) Queue

C) Array

D) Linked list

23- In a binary search tree, the left child of a node contains a value ___than the parent node, and the right
child contains a value __ than the parent node.

A) greater, smaller

B) smaller, greater

C) equal, equal

D) random, random



24- What procedure is executed to re-establish balance in an AVL tree after an insertion?
A) Traversal

B) Rotation

C) Sorting

D) Deletion

25- What is the allowed range of the balance factor for any node in an AVL tree?
A)-2to2

B)-1to1

C)0to1

D)1to2

26- Which of the following best describes the operation of a queue?
A) First-In-First-Out

B) Last-In-First-Out

C) Random Access

D) Priority Based

27- When implementing a stack using a linked list, where are new elements typically inserted to maintain
efficiency?

A) At the beginning of the linked list

B) At the end of the linked list

C) At the middle of the linked list

D) Randomly

28- What is the outcome of performing an “in-order” traversal on a Binary Search Tree?
A) Nodes are visited in ascending order

B) Nodes are visited in descending order

C) Root is visited last

D) Leaves are visited first

29- An “input-restricted deque” places a limitation on which operation?
A) Deletion is restricted to one end only

B) Insertion is restricted to one end only

C) Access is restricted to the middle

D) It cannot be traversed

30- In the context of deleting a node from a singly linked list, why is the “old” pointer necessary when
deleting an intermediate node?

A) To update the link of the previous node

B) To store the data of the deleted node

C) To reset the head pointer

D) To check for underflow
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2- True/False (McQs o dax o5

1- Deletion in BST is always simpler than insertion.

2- The depth of a tree is the length of the shortest path from root to any leaf.

3- In a stack implemented with linked list, pop() removes the last node of the list.

4- Doubly linked lists support both forward and backward traversal.

5- node’s next). Deleting a node in a singly linked list usually requires updating one pointer (the
previous

6- In a queue represented as an array, the queue is considered empty if both rear and front are -1.

7- In a queue represented as an array, the queue contains only one element if the rear and front
have different values.

8- In a queue represented as a linked list, when adding a new node (except the first element), both
front and rear pointers must be updated.

9- In a doubly linked list, when adding a new node to the beginning of the list, the previous pointer of
the new node is set to NULL.

10- The primary advantage of a queue over other data structures is easy to navigate and search.

Doubly linked list allows traversal in both forward and reverse direction. [ ]
Delete node with two children from BST by promoting the left child. [ ]

In binary tree, node with no successor is called leaf node. [ ]

Linked list can grow and shrink in size during its lifetime. [ ]

. In circular queue, the queue is reported as full when rear reaches maximum size. [ |
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3- Write a function. (14 Marks)

a) Function "Push" using linked list to add a new node to the stack.

b) Function to search for a specific value in the binary search tree and return true if
the value is found, false otherwise.

¢) Function to delete if there’s two children.

d) Destructor to the queue.



e) Function in the Doubly Linked List Called Add() to insert a node After specified
number of nodes.

f) Function in Queue implemented as linked list called extract() to remove an
element from Queue.

g) Function "Pop" using linked list and array.

4- Perform, Draw .. Algorithm Questions. (16
marks)

Q1- Construct an AVL Tree when inserting the following values, and show the steps
(10 marks) 13 13> ege

a) 205075988011 13
b) DATSRUCBOKY
c) 63919271810899 81
d) 402010 25302250

Q2- Construct a Binary Search Tree of the following elements, then traverse all
nodes using Post-order method.

a)(Q,S,,M,U,N,|,V,E,R,S,T,Y).

5- Show Results/Output Questions.

Q1- Traverse the giving tree using Pre-order, In-order and Post-order. o4~

®

\
\/\_ 28 R Inorder : 5, 6, 7, 8, 10, 13, 17, 18, 20
)

B Prorder: 20, 17,6, 5, 8, 7, 10, 13, 18
/‘ 8
= >\ ’< Postorder : 5, 7, 13, 10, 8, 6, 18, 17, 20



Q2- Circular Queue Tracking (10 marks) c¢»

Assume a Circular Queue of Size = 5 (Initially Empty). Trace the values of Front and Rear after
each operation.

Operation Front Rear

Initial -1 -1

Enque(10)

Enque(20)

Enque(30)

Enque(40)

Deque()

Enque(25)

Deque()

Enque(35)

Q3- Array Representation of Binary Tree. oo AT g0
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(b) Array representation of Binary Tree

ARRAY REPRESENTATION OF BINARY TREES

QWhen a binary tree is represented by arrays three separate amrays
are required.

QOne array Sforesieidaiafielosioffieiiess.
Qthe other two arays represent the left child and right child of the
nodes.
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Data =[A, B, C]

Left =[1,-1,-1]
Right =[2,-1,-1]




