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Array and Array Operations

1. Which of these best describes an array?

a) A data structure that shows a c) Arrays are immutable once
hierarchical behavior initialised

b) Container of objects of similar types d) Array is not a data structure
Answer: b

Explanation: Array contains elements only of the same type.

2. How do you initialize an array in C?

a) int arr[3] = (1,2,3); c) intarr[3] ={1,2,3};
b) int arr(3) = {1,2,3}; d) int arr(3) = (1,2,3);
Answer: c

Explanation: This is the syntax to initialize an array in C.

3. How do you instantiate an array in Java?

a) int arr[] = new int(3); c) int arrf] = new int[3];
b) int arr[]; d) intarr() = new int(3);
Answer: c

Explanation: Note that int arr[]; is declaratiorfwhereas int arr[] = new int[3]; is to
instantiate an array.

4. Which of the following is the correct way to declare a multidimensional array in
Java?

a) int[] arr; c) int[][]arr;
b) int arr[[]]; d) int[[]] arr;
Answer: c

Explanation: The syntax to declare multidimensional array in java is either int[][] arr;
or int arr[][];

7. When does the ArraylndexOutOfBoundsException occur?

a) Compile-time c) Not an error
b) Run-time d) Not an exception at all
Answer: b

Explanation: ArraylndexOutOfBoundsException is a run-time exception and the
compilation is error-free.

8. Which of the following concepts make extensive use of arrays?
a) Binary trees c) Caching
b) Scheduling of processes d) Spatial locality
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Answer: d

Explanation: Whenever a particular memory location is referred to, it is likely that the
locations nearby are also referred, arrays are stored as contiguous blocks in
memory, so if you want to access array elements, spatial locality makes it to access
quickly

9. What are the advantages of arrays?

a) Objects of mixed data types can be c) Index of first element of an array is 1
stored d) Easier to store elements of same

b) Elements in an array cannot be data type

sorted

Answer: d

Explanation: Arrays store elements of the same data type and present in continuous
memory locations.

10. What are the disadvantages of arrays?

a) Data structure like queue or stack cannot be implemented

b) There are chances of wastage of memory space if elements inserted in an array
are lesser than the allocated size

c) Index value of an array can be negative

d) Elements are sequentially accessed

Answer: b

Explanation: Arrays are of fixed size. If wezinsert elements less than the allocated
size, unoccupied positions can’t be used-again. Wastage will occur in memory.

11. Assuming int is of 4bytes, what's the size of int arr[15];?

a) 15 c) 11
b) 19 d) 60
Answer: d

Explanation: Since there‘are 15 int elements and each int is of 4bytes, we get 15*4 =
60bytes.

12. In general, the index of the first element in an array is

a0 c) 2
b) -1 d1
Answer: a

Explanation: In general, Array Indexing starts from 0. Thus, the index of the first
element in an array is O.

13. Elements in an array are accessed

a) randomly c) exponentially
b) sequentially d) logarithmically
Answer: a
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Explanation: Elements in an array are accessed randomly. In Linked lists, elements
are accessed sequentially.

Stack Operations — 1

1. Process of inserting an element in stack is called

a) Create c) Evaluation
b) Push d) Pop
Answer: b

Explanation: Push operation allows users to insert elements in the stack. If
the stack is filled completely and trying to perform push operation stack —
overflow can happen.

2. Process of removing an element from stack is called

a) Create c) Evaluation
b) Push d) Pop
Answer: d

Explanation: Elements in the stack are removed using pop operation. Pop
operation removes the top most element in the-stack i.e. last entered element.

3. In a stack, if a user tries to remove an-€lement from an empty stack it is called

a) Underflow c) Overflow
b) Empty collection d) Garbage Collection
Answer: a

Explanation: Underflow occurs when the user performs a pop operation on an
empty stack. Overflow.occurs when the stack is full and the user performs a
push operation. Garbage Collection is used to recover the memory occupied
by objects that are'no longer used.

4. Pushing an-element into stack already having five elements and stack size of
5, then stack becomes

a) Overflow c) Underflow
b) Crash d) User flow
Answer: a

Explanation: The stack is filled with 5 elements and pushing one more
element causes a stack overflow. This results in overwriting memory, code
and loss of unsaved work on the computer.

5. Entries in a stack are “ordered”. What is the meaning of this statement?
a) A collection of stacks is sortable
b) Stack entries may be compared with the ‘<* operation
c) The entries are stored in a linked list
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d) There is a Sequential entry that is one by one

Answer: d

Explanation: In stack data structure, elements are added one by one using
push operation. Stack follows LIFO Principle i.e. Last In First Out(LIFO).

. Which of the following is not the application of stack?

a) A parentheses balancing program

b) Tracking of local variables at run time

c) Compiler Syntax Analyzer

d) Data Transfer between two asynchronous process

Answer: d

Explanation: Data transfer between the two asynchronous process uses the
gueue data structure for synchronisation. The rest are all stack applications.

. Consider the usual algorithm for determining whether<a sequence of

parentheses is balanced. The maximum number of parentheses that appear
on the stack AT ANY ONE TIME when the algorithm analyzes: (()(())(()))?
al

b) 2

c)3

d) 4 or more

Answer: c

Explanation: In the entire parenthesis balancing method when the incoming
token is a left parenthesis it is pushed into stack. A right parenthesis makes
pop operation to delete the-elements in stack till we get left parenthesis as top
most element. 3 elements-are there in stack before right parentheses comes.
Therefore, maximum Aumber of elements in stack at run time is 3.

. Consider the usual algorithm for determining whether a sequence of

parentheses is*balanced. Suppose that you run the algorithm on a sequence
that contains 2 left parentheses and 3 right parentheses (in some order). The
maximum,.number of parentheses that appear on the stack AT ANY ONE
TIME-during the computation?

a)l

b).2

c)3

d) 4 or more

Answer: b

Explanation: In the entire parenthesis balancing method when the incoming
token is a left parenthesis it is pushed into stack. A right parenthesis makes
pop operation to delete the elements in stack till we get left parenthesis as top
most element. 2 left parenthesis are pushed whereas one right parenthesis
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removes one of left parenthesis. 2 elements are there before right parenthesis
which is the maximum number of elements in stack at run time.

9. What is the value of the postfix expression 6 3 2 4 + — *?
a)l
b) 40
c) 74
d) -18
Answer: d
Explanation: Postfix Expression is (6*(3-(2+4))) which results -18 as-output.

10.Here is an infix expression: 4 + 3*(6*3-12). Suppose that we.are using the
usual stack algorithm to convert the expression from infix to-postfix notation.
The maximum number of symbols that will appear on the stack AT ONE TIME
during the conversion of this expression?
al
b) 2
c)3
d) 4
Answer: d
Explanation: When we perform the conversion from infix to postfix expression
+, *, (, * symbols are placed inside.the stack. A maximum of 4 symbols are
identified during the entire conversion.

Stack Operations — 2
1. The postfix form of the expression (A+ B)*(C*D- E)*F / G is?
a) AB+ CD*E — FG /**
b) AB + CD*E — F **G/
c) AB + CD*E - *F*G /
d) AB+ CDE*-*F*G/
Answer: c
Explanation: (((A+ B)*(C*D- E)*F) / G) is converted to postfix expression as
(AB+(*(C*D- E)*F )/ G)
(AB+CD*E-*F) | G
(AB+CD*E-*F * G/). Thus Postfix expression is AB+CD*E-*F*G/

2. The data structure required to check whether an expression contains a balanced
parenthesis is?

a) Stack

b) Queue

c) Array

d) Tree
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Answer: a

Explanation: The stack is a simple data structure in which elements are added and
removed based on the LIFO principle. Open parenthesis is pushed into the stack
and a closed parenthesis pops out elements till the top element of the stack is its
corresponding open parenthesis. If the stack is empty, parenthesis is balanced
otherwise it is unbalanced.

3. What data structure would you mostly likely see in non recursive implementation
of a recursive algorithm?

a) Linked List

b) Stack

c) Queue

d) Tree

Answer: b

Explanation: In recursive algorithms, the order in which the recursive process comes
back is the reverse of the order in which it goes forward during execution. The
compiler uses the stack data structure to implement recursion. In the forwarding
phase, the values of local variables, parameters and the-return address are pushed
into the stack at each recursion level. In the backing-out phase, the stacked address
is popped and used to execute the rest of the code.

4. The process of accessing data stored in a;serial access memory is similar to
manipulating data on a

a) Heap

b) Binary Tree

c) Array

d) Stack

Answer: d

Explanation: In serial access memory data records are stored one after the other in
which they are created-and are accessed sequentially. In stack data structure,
elements are accessed sequentially. Stack data structure resembles the serial
access memory.

5. The postfix-form of A*B+C/D is?

a) *AB/CD+

b) AB*CD/+

c) A*BC+/D

d) ABCD+/*

Answer: b

Explanation: Infix expression is (A*B)+(C/D)
AB*+(C/D)

AB*CD/+. Thus postfix expression is AB*CD/+

6. Which data structure is needed to convert infix notation to postfix notation?
a) Branch
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b) Tree

c) Queue

d) Stack

Answer: d

Explanation: The Stack data structure is used to convert infix expression to postfix
expression. The purpose of stack is to reverse the order of the operators in the
expression. It also serves as a storage structure, as no operator can be printed until
both of its operands have appeared.

7. The prefix form of A-B/ (C * D "E) is?

a) -**"ACBDE

b) -ABCD*"DE

c) -A/B*C"DE

d) -A/BC**DE

Answer: c

Explanation: Infix Expression is (A-B)/(C*D"E)
(-A/B)(C*D"E)

-A/B*C"DE. Thus prefix expression is -A/B*C~DE.

8. What is the result of the following operation?

Top (Push (S, X))

a) X

b) X+S

c)S

d) XS

Answer: a

Explanation: The function Push(S,X) pushes the value X in the stack S. Top()
function gives the value which entered last. X entered into stack S at last.

9. The prefix form of an infix expression (p + q) — (r * t) is?
a) + pq—*rt

b) — +pqgr * t

C) — +pq *«t

d) — + * pqrt

Answer: c

Explanation: Given Infix Expression is ((p+q)-(r*t))
(+pq)-(r*1)

(-+pa)(rt)

-+pg*rt. Thus prefix expression is -+pg*rt.

10. Which data structure is used for implementing recursion?
a) Queue
b) Stack
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c) Array

d) List

Answer: b

Explanation: Stacks are used for the implementation of Recursion.

Stack Operations — 3

1. The result of evaluating the postfix expression 5, 4, 6, +,*, 4,9, 3, /, +, *is?
a) 600

b) 350

c) 650

d) 588

Answer: b

Explanation: The postfix expression is evaluated using stack.\We will get the infix
expression as

(5*(4+6))*(4+9/3). On solving the Infix Expression, we get

(5*(10))*(4+3)

= 50*7

= 350.

2. Convert the following infix expressions into.its equivalent postfix expressions.
(A+B AD)/(E - F)+G

a)(ABDA+EF-/GH+)

b)ABD+AEF-/G+)

C)(ABDA+EF/-G+)

d(ABDEF+A/-G+)

Answer: a

Explanation: The given infix expression is (A + B AD)/(E — F)+G.
(ABD"+)/(E-F)+G

(ABDM"+EF-)+G.”T is present in stack.

ABD”"+EF-/G\t+. Thus Postfix ExpressionisABD*"+EF-/G +.

3. Convert the following Infix expression to Postfix form using a stack.
X+y*z+(p*q+r)*s, Follow usual precedence rule and assume that the
expression is legal.

a) Xyz*+pqg*r+s*+

b) xyz*+pq*r+s+*

C) Xyz+*pq*r+s*+

d) xyzp+**qr+s*+

Answer: a

Explanation: The Infix Expressionisx+y*z+ (p*q+r)*s.
(xyz)+(p*qg+r)*s. '+, "™ are present in stack.
(xyz*+pq*r)*s.+ is presentin stack.

Xyz*+pQq*r+s*+. Thus Postfix Expressionisxyz*+pqg*r+s*+.
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4. Which of the following statement(s) about stack data structure is/are NOT
correct?

a) Linked List are used for implementing Stacks

b) Top of the Stack always contain the new node

c) Stack is the FIFO data structure

d) Null link is present in the last node at the bottom of the stack

Answer: c

Explanation: Stack follows LIFO.

6. Which of the following is not an inherent application of stack?
a) Reversing a string

b) Evaluation of postfix expression

¢) Implementation of recursion

d) Job scheduling

Answer: d

Explanation: Job Scheduling is not performed using stacks.

7. The type of expression in which operator succeeds its operands is?

a) Infix Expression

b) Prefix Expression

c) Postfix Expression

d) Both Prefix and Postfix Expressions

Answer: c

Explanation: The expression inavhich operator succeeds its operands is called
postfix expression. The exprassion in which operator precedes the operands is
called prefix expression. If‘an operator is present between two operands, then it is
called infix expressions.

8. Assume that the-operators +,-, X are left associative and " is right associative.
The order of precedence (from highest to lowest) is #, X, +, -. The postfix expression
for the infix expressiona+b Xc—-d” e~ fis?

a) abc X+ def ™ —

b) abc X+ denM" —

c) ab+c Xd — e M?

d) -+aXbc” Mdef

Answer: b

Explanation: Given Infix Expressionisa+b Xc—-d”*ef.

(abcX+)(d*e”f). “~'is present in stack.

(abcX+de”f”-). Thus the final expressionis (abcX+derfn-).

9. If the elements “A”, “B”, “C” and “D” are placed in a stack and are deleted one at a
time, what is the order of removal?
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a) ABCD

b) DCBA

c) DCAB

d) ABDC

Answer: b

Explanation: Stack follows LIFO(Last In First Out). So the removal order of elements
are DCBA.

Queue Operations

1. Alinear list of elements in which deletion can be done from one end (front) and
insertion can take place only at the other end (rear) is known as
a) Queue

b) Stack

c) Tree

d) Linked list

Answer: a

Explanation: Linear list of elements in which delétion is done at front side and
insertion at rear side is called Queue. In stack‘we will delete the last entered
element first.

2. The data structure required for Breadth First Traversal on a graph is?

a) Stack

b) Array

c) Queue

d) Tree

Answer: c

Explanation: In Breadth First Search Traversal, BFS, starting vertex is first taken and
adjacent vertices which are unvisited are also taken. Again, the first vertex which
was added as an unvisited adjacent vertex list will be considered to add further
unvisited vertices of the graph. To get the first unvisited vertex we need to follows
First In First Out principle. Queue uses FIFO principle.

3. A queue follows

a) FIFO (First In First Out) principle

b) LIFO (Last In First Out) principle

c) Ordered array

d) Linear tree

Answer: a

Explanation: Element first added in queue will be deleted first which is FIFO
principle.

-10 -
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4. Circular Queue is also known as

a) Ring Buffer

b) Square Buffer

c) Rectangle Buffer

d) Curve Buffer

Answer: a

Explanation: Circular Queue is also called as Ring Buffer. Circular Queue is a linear
data structure in which last position is connected back to the first position to make a
circle. It forms a ring structure.

5. If the elements “A”, “B”, “C” and “D” are placed in a queue and are deleted one at
a time, in what order will they be removed?

a) ABCD

b) DCBA

c) DCAB

d) ABDC

Answer: a
Explanation: Queue follows FIFO approach. i.e. First in First Out Approach. So, the
order of removal elements are ABCD.

6. A data structure in which elements canbe inserted or deleted at/from both ends
but not in the middle is?

a) Queue

b) Circular queue

c) Dequeue

d) Priority queue

Answer: c

Explanation: In dequeuer, we can insert or delete elements from both the ends. In

queue, we will followfirst in first out principle for insertion and deletion of elements.
Element with least priority will be deleted in a priority queue.

7. A normal gueue, if implemented using an array of size MAX_SIZE, gets full
when?

a) Rear= MAX_SIZE -1

b) Front = (rear + 1)mod MAX_SIZE

c) Front=rear + 1

d) Rear = front

Answer: a

Explanation: When Rear = MAX_SIZE — 1, there will be no space left for the
elements to be added in queue. Thus queue becomes full.

-11 -
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8. Queues serve major role in
a) Simulation of recursion

b) Simulation of arbitrary linked list

¢) Simulation of limited resource allocation

d) Simulation of heap sort

Answer: c

Explanation: Simulation of recursion uses stack data structure. Simulation of
arbitrary linked lists uses linked lists. Simulation of resource allocation uses queue
as first entered data needs to be given first priority during resource allocation.
Simulation of heap sort uses heap data structure.

9. Which of the following is not the type of queue?

a) Ordinary queue

b) Single ended queue

c) Circular queue

d) Priority queue

Answer: b

Explanation: Queue always has two ends. So, single ended queue is not the type of
queue.

Singly Linked ListOperations — 1
1. Alinear collection of data elements‘where the linear node is given by means
of pointer is called?
a) Linked list
b) Node list
c¢) Primitive list
d) Unordered list
Answer: a
Explanation: In Linked list each node has its own data and the address of next
node. These nodes are linked by using pointers. Node list is an object that
consists of a list of all nodes in a document with in a particular selected set of
nodes.

2. Consider an implementation of unsorted singly linked list. Suppose it has its
representation with a head pointer only. Given the representation, which of the
following operation can be implemented in O(1) time?

i} Imsertion at the front of the linked list

ii) Imsertion at the end of the linked list

iii) Deletion of the front node of the linked list
iv) Deletion of the last node of the linked list

a) land Il c) I, lland Il
b) I and 11l d) I, lIland IV

-12 -
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Answer: b

Explanation: We know the head node in the given linked list. Insertion and deletion
of elements at the front of the linked list completes in O (1) time whereas for
insertion and deletion at the last node requires to traverse through every node in the
linked list. Suppose there are n elements in a linked list, we need to traverse through
each node. Hence time complexity becomes O(n).

3. In linked list each node contains a minimum of two fields. One field is data field to
store the data second field is?

a) Pointer to character c) Pointer to node
b) Pointer to integer d) Node
Answer: c

Explanation: Each node in a linked list contains data and a pointer (reference) to the
next node. Second field contains pointer to node.

4. What would be the asymptotic time complexity to@dd a node at the end of singly
linked list, if the pointer is initially pointing to the head of the list?

a) O(1) e) 6(n)
b) O(n) d) 6(1)
Answer: c

Explanation: In case of a linked list having n elements, we need to travel through
every node of the list to add the element at the end of the list. Thus asymptotic time
complexity is 6(n).

5. What would be the asymptotic time complexity to insert an element at the front of
the linked list (head is knewn)?

a) O(1) c) O(n?)
b) O(n) d) O(n°)
Answer: a

Explanation:<To add an element at the front of the linked list, we will create a new
node which holds the data to be added to the linked list and pointer which points to
head position in the linked list. The entire thing happens within O (1) time. Thus the
asymptotic time complexity is O (1).

6. What would be the asymptotic time complexity to find an element in the linked
list?

a) O(1) c) O(n?)
b) O(n) d) O(n*)
Answer: b

-13 -
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Explanation: If the required element is in the last position, we need to traverse the
entire linked list. This will take O (n) time to search the element.

7. What would be the asymptotic time complexity to insert an element at the second
position in the linked list?

a) O(1) c) O(n%)
b) O(n) d) O(n°)
Answer: a

Explanation: A new node is created with the required element. The pointer of the
new node points the node to which the head node of the linked list is also pointing.
The head node pointer is changed and it points to the new node which we'created
earlier. The entire process completes in O (1) time. Thus the asymptoti¢ time
complexity to insert an element in the second position of the linked list'is O (1).

8. The concatenation of two lists can be performed in O(1) time.. Which of the
following variation of the linked list can be used?

a) Singly linked list c) Circular doubly linked list
b) Doubly linked list d) Array implementation of list
Answer: c

Explanation: We can easily concatenate two listsin-O (1) time using singly or doubly
linked list, provided that we have a pointer to the'last node at least one of the lists.
But in case of circular doubly linked lists, we will break the link in both the lists and
hook them together. Thus circular doubly. linked list concatenates two lists in O (1)
time.

9. Consider the following definition:in ¢ programming language.
struct node

i

int data;
struct node * next;

}
typedef struct node HODE;
HODE *ptr;

Which of the following ¢ code is used to create new node?
a) ptr = (NODE*)malloc(sizeof(NODE));

b) ptr = (NODE*)malloc(NODE);

c) ptr = (NODE*)malloc(sizeof(NODE¥));

d) ptr = (NODE)malloc(sizeof(NODE));

Answer: a

Explanation: As it represents the right way to create a node

-14 -
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. Linked lists are not suitable for the implementation of

Singly Linked List Operations — 2

. What kind of linked list is best to answer questions like “What is the item at

position n?”

a) Singly linked list d) Array implementation of
b) Doubly linked list linked list

c) Circular linked list

Answer: d

Explanation: Arrays provide random access to elements by providing the
index value within square brackets. In the linked list, we need to travefse
through each element until we reach the nth position. Time takento access
an element represented in arrays is less than the singly, doubly’and circular
linked lists. Thus, array implementation is used to access the'item at the
position n.

a) Insertion sort c¢) RPolynomial manipulation
b) Radix sort d)-Binary search
Answer: d

Explanation: It cannot be implemented using linked lists.

. Linked list is considered as an example of type of memory
allocation.
a) Dynamic c) Compile time
b) Static d) Heap
Answer: a

Explanation: As memory is allocated at the run time.

. In Linked List implementation, a node carries information regarding

a) Data c) Data and Link
b) Link d) Node
Answer: b

Explanation: A linked list is a collection of objects linked together by
references from an object to another object. By convention these objects are
names as nodes. Linked list consists of nodes where each node contains one
or more data fields and a reference(link) to the next node.

Linked list data structure offers considerable saving in
a) Computational Time

b) Space Utilization

c) Space Utilization and Computational Time

-15 -
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d) Speed Utilization
Answer: c
Explanation: Linked lists saves both space and time.

. Which of the following points is/are not true about Linked List data structure

when it is compared with an array?

a) Arrays have better cache locality that can make them better in‘terms of
performance

b) It is easy to insert and delete elements in Linked List

¢) Random access is not allowed in a typical implementation of Linked Lists
d) Access of elements in linked list takes less time than compared to arrays
Answer: d

Explanation: To access an element in a linked list, we need to traverse every
element until we reach the desired element, This will take more time than
arrays as arrays provide random access to its elements.

. What does the following function do for a given Linked List with first node as

head?

wvoid funl (struct node® head)

{
if (head == NULL)
return;
funl (head->next \;
printf ("%d " head-rdata);

a)Prints all-nodes of linked lists

b) Prints all nodes of linked list in reverse order

c¢) Rrints alternate nodes of Linked List

d).Prints alternate nodes in reverse order

Answer: b

Explanation: funl() prints the given Linked List in reverse manner.
For Linked List 1->2->3->4->5, funl() prints 5->4->3->2->1.

. Which of the following sorting algorithms can be used to sort a random linked

list with minimum time complexity?

a) Insertion Sort c) Heap Sort
b) Quick Sort d) Merge Sort
Answer: d

Explanation: Both Merge sort and Insertion sort can be used for linked lists.

-16 -
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The slow random-access performance of a linked list makes other algorithms
(such as quicksort) perform poorly, and others (such as heapsort) completely
impossible. Since worst case time complexity of Merge Sort is O(nLogn) and
Insertion sort is O(n?), merge sort is preferred.

Singly Linked List Operations — 3

1. The following function reverse() is supposed to reverse a singly linked list. There
is one line missing at the end of the function.

'* Link list mods */
struct node

i

int data;
struct node* next;

'# head ref is a double pointsr which points to hsad (o wiart) pointer
of lipked list */
static woid reverse (struct node** head ref)

{

struct node® prev = MWULL;
struct node* current = *head ref;
struct node* next;
while (current != HIOLL)
{
next = current—=next;
current—rnext = prewv;
pPISV = Ccurrent;
current = next;
1
.-".N

ADD A STATEMENT HERE*/

}

What should be added in place of “/*ADD A STATEMENT HERE*/”, so that the
function correctly reverses. a linked list.

a) *head_ref = prev;

b) *head_ref = current;

c) *head_ref = next;

d) *head_ref = NULL,;

Answer: a

Explanation: *head_ref = prev; At the end of while loop, the prev pointer points to the
last node of original linked list.

We need to change *head_ref so that the head pointer now starts pointing to the last
node.

2. What is the output of following function for start pointing to first node of following
linked list?

-17 -
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void fun|struct node* start)

i

}

S QU PR, PR S

if (start — HULL)

return;

printf ("%d "™, start->data);
if (start->next != MWOLL )

fun (start—*next—->next) ;
printf ("%d ", start—->data);

a)l46641

b) 135135

c)1235

d)135531

Answer: d

Explanation: fun() prints alternate nodes of the given Linked List, first from head to
end, and then from end to head.

If Linked List has even number of nodes, then skips the last node.

3. The following C function takes a simply-linked list-as an input argument. It
modifies the list by moving the last element to the front of the list and returns the
modified list. Some part of the code is left blank. Choose the correct alternative to
replace the blank line.

typedef struct node
{

int wvalue;

struct node *next;
1Hode;

Hode *move to_front (Hode *head)
{
Node *p, *g;
if ({head == NULLK: || (head-=next == NULL))
return head;
g = NULL; p = head;
while (p—* next !=NULL)
{

a B
B\= p—Fnext;
;

return head;
}

a)q = NULL; p->next = head; head = p;

b) g->next = NULL,; head = p; p->next = head,

c) head = p; p->next = q; g->next = NULL,;

d) g->next = NULL; p->next = head; head = p;

Answer: d

Explanation: When while loop completes its execution, node ‘p’ refers to the
last node whereas the ‘q’ node refers to the node before ‘p’ in the linked list.
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g->next=NULL makes q as the last node. p->next=head places p as the first
node. the head must be modified to ‘p’ as ‘p’ is the starting node of the list
(head=p). Thus the sequence of steps are g->next=NULL, p->next=head,
head=p.

4. The following C function takes a single-linked list of integers as a parameter and
rearranges the elements of the list. The function is called with the list containing the
integers 1, 2, 3, 4, 5, 6, 7 in the given order. What will be the contents of the list after
the function completes execution?

struct node
{
int wvalue;
struct node *next;
}:
wvoid rearrange(struct node *list)
{
struct node *p, ¥ g;
int temp;
if ({!list) || !list—->next)
retum;
p = list;
g = list—rnext;
while (gl
{
temp = p-rvalue;
p—=walue = g->=wvalue;
g—rvalue = temp;
P = g-Fnext;
g = plp—=next:0;

——

Explanation: The function rearrange() exchanges data of every node with its
next node. It starts exchanging data from the first node itself.

5. In the worst case, the number of comparisons needed to search a singly linked list
of lengthn for a given element is?

a)log2n c)log2n-1
b) ¥, dn
Answer: d

Explanation: In the worst case, the element to be searched has to be compared with
all elements of the linked list.

6. Given pointer to a node X in a singly linked list. Only one pointer is given, pointer
to head node is not given, can we delete the node X from given linked list?
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a) Possible if X is not last node

b) Possible if size of linked list is even
c) Possible if size of linked list is odd

d) Possible if X is not first node
Answer: a

Explanation: Following are simple steps.

struct node *temp = H-Fnext;
¥->data = temp->data;
¥-rnext = temp-Fnext;
free(temp) ;

7. You are given pointers to first and last nodes of a singly linked list, which of the
following operations are dependent on the length of the linked list?

a) Delete the first element

b) Insert a new element as a first element

c) Delete the last element of the list

d) Add a new element at the end of the list

Answer: c

Explanation: Deletion of the first element of the list is dane in O (1) time by deleting
memory and changing the first pointer.

Insertion of an element as a first element can be done in O (1) time. We will create a
node that holds data and points to the head of the given linked list. The head pointer
was changed to a newly created node.

Deletion of the last element requires a pointer to the previous node of last, which
can only be obtained by traversing the list. This requires the length of the linked list.
Adding a new element at the end of the list can be done in O (1) by changing the
pointer of the last node to the newly created node and last is changed to a newly
created node.

8. In the worst case, the number of comparisons needed to search a singly linked list
of length n for a given element is?

a)log2 n c)log2n-1
b) ¥, d)n
Answer: d

Explanation:. The worst-case happens if the required element is at last or the
element issabsent in the list. For this, we need to compare every element in the
linked list. If n elements are there, n comparisons will happen in the worst case.

Singly Linked List

1. Which of the following is not a disadvantage to the usage of array?
a) Fixed size
b) There are chances of wastage of memory space if elements inserted in an
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array are lesser than the allocated size

c) Insertion based on position

d) Accessing elements at specified positions

Answer: d

Explanation: Array elements can be accessed in two steps. First, multiply the
size of the data type with the specified position, second, add this value to the
base address. Both of these operations can be done in constant time, hence
accessing elements at a given index/position is faster.

. What is the time complexity of inserting at the end in dynamic arrays?

a) O(1)

b) O(n)

c) O(logn)

d) Either O(1) or O(n)

Answer: d

Explanation: Depending on whether the array is full or-not, the complexity in
dynamic array varies. If you try to insert into an array’that is not full, then the
element is simply stored at the end, this takes Q(1) time. If you try to insert
into an array which is full, first you will have to allocate an array with double
the size of the current array and then copy-all the elements into it and finally
insert the new element, this takes O(n) time.

. What is the time complexity to count the number of elements in the linked list?

a) O(1)

b) O(n)

c) O(logn)

d) O(n?)

Answer: b

Explanation: To.count the number of elements, you have to traverse through
the entire list, ience complexity is O(n).

4. Which of the following performs deletion of the last element in the list? Given
below is the:Node class.
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class Node

i

probtected Mode niescts
protected Chject eles
Mode (Olject e Mod=e i
1

=lse = =

meIns — Tls
Ppulr]lic woid setcllext (MHMods m)
1

meIns — Tls
T
pullic woidd secEle (Cject =1
1

ele = =7
i
pul]l do Mo-de getckHezct ()
1

return ez o
T
Ppullic Clject getElaed()
1

return eles
T

}

class STd.

i

Mode hesds

imkt si=zes

STI. ()

1

sime = 0O;

¥

}
a)
public wvoid remowveLast ()

public Hode remowvelLast() {

i if(size == 0)
ifisize == 0} retum mll;
return mmall; Hode curx;
Hode cur; Node temp;
Mode temes cur = head;
cur = head; while(cur != mall)

- r

while|cur .getlext() != manll) 1

i temp = CUr;
temp = cur; cur = cur.getlext();
cur = cur.getMext () 7 t )

} temp . setlext (rmll) ;

temp . setlext (mll) ; retum our;

size—; }

retum our;

}
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public wvoid remowveLast ()

i

if{size == 0)

return null;
Node cur;
NHode temp;
cur = head;
while(cur != mll)
{

cur = cur.getlext () ;

temp = cur;
}
temp . setllext (mall) ;
retum ocur;

public wvoid remowveLast ()

{

if(size == 0}
return null;
Node cur;
Hode temp;
cur = head;
while(cur.getlext() != mmll)
{
cur = cur _getNext () ;
temp = Cur;
}
temp . setllext (rmll) ;
retum our;

Answer: a

Explanation: Since you have to traverse to the end of the list.and delete the last
node, you need two reference pointers. ‘cur’ to traverse all the way and find the last
node, and ‘temp’ is a trailing pointer to ‘cur’. Once youeach the end of the list,
setNext of ‘temp’ to null, ‘cur’ is not being pointed toby any node, and hence it is
available for garbage collection.

4. What is the functionality of the following code?

public wvoid function(HNode node)
{

if{size == 0)
head = nodey
else

{

Node temp, cur;
faFicur = head; (temp = cur.getNext()) !=nll; cur = temp);
ey . setMext (node) ;

sizett;

a) Inserting a node at the beginning of the list
b)Deleting a node at the beginning of the list
¢) Inserting a node at the end of the list
d) Deleting a node at the end of the list
Answer: c
Explanation: The for loop traverses through the list and then inserts a new
node as cur.setNext(node);

6. What is the space complexity for deleting a linked list?
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a) O(1) c) Either O(1) or O(n)
b) O(n) d) O(logn)
Answer: a

Explanation: You need a temp variable to keep track of current node, hence the
space complexity is O(1).

7. How would you delete a node in the singly linked list? The position to be deleted
is given.
a)

public woid delete (int pos)

{
if({pos = 0)
pos = 0;
iflpos * size)
pos = size;
if| size == 0}
retum;
if(pos = 0)
head = head.getWext () ;
else
{
Hode temp = head;
for(int i=l; i<pos; i++)
{
temp = temp.getlext();
}
temp. setWext (teme . getlext () .getext {0 ;
}
size——;
}
b)

public void delete (int pos)

{
if(pos < 0)
pos = 0;
if(pos = size)
pos = sige;
if{ size'== 0]
returm:
iffges = 0)
head = head.getHext () ;
elae
{
Node temp = head;
for(int i=l; i<pos; i++)
{
temp = temp.getNext();
}
terp. setHext (temp . getlext() );
}
size——;
}
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c)

public wvoid delete (int pos)

{ ifFilpos < 0)
pos = 0;
if{pos > size)
pos = size;
if{ size = 0)
retum;
if(pos = 0)
head = head.getWNext () ;
elaea
{
Hode temp = head;
for{int i=l; i<pos; i++)
{
temp = temp.getlext() .getlilext ();
}
temp. setlext (temp . getlext () .getlext ()] ;
}
size——;
}
d)
public wvoid delete (int pos)
{
if(pos < 0)
pos = 0;
ifpos = size)
pos = size;
if|{ size == 0)
retum;
if(pos = 0)
head = head.getNext () ;
else
{
Hode temp = head;
for (int i=0;-i%pos; it+t+)
i
temp = cemp . getMext();
}
temp_ setHext (temp . getWext() .getdlext () ) ;
}
size-=y
1
Answer: a

Explanation: Loop through the list to get into position one behind the actual position
given. temp.setNext(temp.getNext().getNext()) will delete the specified node.
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8. Which of these is not an application of a linked list?
a) To implement file systems
b) For separate chaining in hash-tables
c) To implement non-binary trees
d) Random Access of elements
Answer: d
Explanation: To implement file system, for separate chaining in hash-
tables and to implement non-binary trees linked lists are used. Elements
are accessed sequentially in linked list. Random access of elements is not
an applications of linked list.

9. Which of the following piece of code has the functionality of counting the
number of elements in the list?
a)

public int length(Hode head)
{
int size = 0;
Node cur = head;
while(cur!=null)
{
sizett;
cur = cur.getMext();
}

retum size;

b)

public int length(Node head)
{
int size = 0;
Node cur = head;
while(|cur !=nmall]
{
cur 5 cur.getMext();
sizett;

}

reburm size;
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public int length(Hode head)

{
int size = 0;
Hode cur = head;
while(cur!=null)
{
sizett;
cur = cur.getMext ();
}
}
public int length(Hode head)
{
int size = 0;
Node cur = head;
while(cur !=null)
{
sizet+t;
cur = cur.getMext () . getMext () ;
}
retum size;
1
Answer: a

Explanation: ‘cur’ pointer traverses through listand increments the size variable until
the end of list is reached.

10.How do you insert an element at the beginning of the list?

a)
public wvoid insertBegin(Node node)
{
node . setllext (head) ;
head =) node;
siget+t;
}

b)

public wvoid insertBegin(MNode node)

{
head = node;
node . setlext (head) ;
sizett;

}
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public wvoid insertBegin(Hode node)

{
Node temp = head._getMext ()

node . setlext (temp) ;
head = node;
sizet+t;

d)

public wvoid insertBegin(Hode node)

{
Hode temp = head.getMext ()

node . setlext (Lemp) ;
node = head;
sizet+t;

Answer: a
Explanation: Set the ‘next’ pointer point to the head of thelist and then make this

new node as the head.

11.What is the functionality of the following piece of code?
public int function (int data)

{
Hode temp = head;
int wvar = 0;
while(temz != null)

{
if (temp.getData () = data)

{

return var;

}
MAY = wvar+tl;
temp = temp.getlext();

1
retum Integer MIN VALUE;

}
a) Find andidelete a given element in the list
b) Find and return the given element in the list
c) Find and return the position of the given element in the list
d)-Find and insert a new element in the list

Answer: c
Explanation: When temp is equal to data, the position of data is returned.
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Doubly Linked List

1. Which of the following is false about a doubly linked list?

a) We can navigate in both the directions

b) It requires more space than a singly linked list

c) The insertion and deletion of a node take a bit longer

d) Implementing a doubly linked list is easier than singly linked list

Answer: d

Explanation: A doubly linked list has two pointers ‘left’ and ‘right’ whichty enable
it to traverse in either direction. Compared to singly liked list which‘as only a
‘next’ pointer, doubly linked list requires extra space to store this ‘extra pointer.
Every insertion and deletion requires manipulation of two pointers, hence it
takes a bit longer time. Implementing doubly linked list invelves setting both
left and right pointers to correct nodes and takes more time than singly linked
list.

. Given the Node class implementation, select one“of the following that

correctly inserts a node at the tail of the list.
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public claas lode

i

}

protected int data;
protected Node prevw;
protected HNode next;

public
{

}
public
{

}

Node (int data)
thia data = data;
prev = null;

next = null;

Node(int data, Node prew, Node next)

thia.data = data;
thia. prev = prew;
thia next = next;

int getDatal)

return data;

woid setData (int data)
thia.data = data;

Node getPrewv()

return prev;

void setPrev (Mode prew)
thia.prev = prewv;

Node getNext

return next;

wvoid setNext iNode next)

this. . next = next;

public class DLL

{

protected Node head;
protected HNode tail;
int length;

public
{

DLL ()

head = new HNode (Integer .MIN VALUZE null, rall) ;
tail = new Node (Integer MIN VALUE null,rmall) ;
head. setlext (tail) ;

length = 0O;
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public wvoid insertBear (int data)

{
Hode node = new Node(data,tail . getPrev(),tail);
node .getPrev () . setlext (node) ;
tail .setPrev (node) ;
length++;
1
public woid insertRear (int data)
{
Hode node = new MNodel(data,tail . getPrev(),tail);
node .getPrev () .getPrev () . setlext (node ) ;
tail .setPrev (node) ;
length++;
}
c)

public woid insertBear (int data)

{
Hode node = new MNode(data,tail . getPrev(),taill;
node .getPrev () . setWext (tail) ;
tail .setPrev (node) ;
length++;

}

public wvoid insertRear (int datel

{
Hode node = new MNode (data, head, tail) ;
node getPrev () . setilext (node ) ;
tail .setPrev (nodg) ;
length++;

}

Answer: a

Explanation: First create a new node whose ‘prev’ points to the node pointed to by
the ‘prev’ of tail. The ‘next’ of the new node should point to tail. Set the ‘prev’ of tail
to point to new node and the ‘prev’ of new node to point to the new node.
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b)

3. What is a memory efficient double linked list?

a) Each node has only one pointer to traverse the list back and forth

b) The list has breakpoints for faster traversal

c) An auxiliary singly linked list acts as a helper list to traverse through the
doubly linked list

d) A doubly linked list that uses bitwise AND operator for storing addresses
Answer: a

Explanation: Memory efficient doubly linked list has only one pointer to
traverse the list back and forth. The implementation is based on pointer
difference. It uses bitwise XOR operator to store the front and rear pointer
addresses. Instead of storing actual memory address, every node store the
XOR address of previous and next nodes.

4. Which of the following piece of code removes the node fromra given position?

a)

public wvoid remowve (int pos)

1

if(pos<0 || pos==si=ze)

System.out.println("Imvalid position™) ;
return;

if (head == null)
return;
if(pos == 0]

head =(head . getWHext() ;

if (head == null)
tail, = null;

lNode temp = head;
foriint i=l; i<position; it++)
terp = temp.getlextl);

temp. getlext () . setPrevitemp .getPrev ()] ;
temp. getPrev () . setlext (temp .getlext () ) ;

size—;
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public wvoid remowve (int pos)

{
if{pos<0 || pos==size)
{
System.out.println ("Imvalid position™) ;
return;
}
else
{
if (head == null)
return;
if{pos = 0)
{
head = head . getWHextc();
if (head == null)
tail = null;
}
alse
{
HNode temp = head;
for(int i=1; i<position; it++)
temp = temp.getlext();
}
temp. getWext () . setPreviteme .getlext (1) ;
temp. getPrev () . setlext (temp .getPrev ()] 7
}
size—;
1

public wvoid remowve (int pos)

{
if{pos<0 || posr=si=e)
{
System_out. printdw ("Inmvalid position™);
return;
}
elas
{
if (head~== null)
return;
if.:'p:.s = )
|
head = head. getlextcl) ;
if (head == null)
tail = null;
}
else
{
Node temp = head;
fori{int i=l; i<position; it++)
temp = temp.getlext|) .getlext();
}
temp. getlext |) . setPrevi(temp.getPrev (1] ;
temp.getPrev () . setlext (temp.getllext ()] 5
}
size—;
}
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d)

public wvoid remowve (int pos)

i

if{pos<0 || pos>=siz=e)

System.ocut.println ("Invalid position™) ;
return;

if (head == null)
return;
if(pos == 0)

head = head.getlext();
if (head == null)
tail = null;

Hode temp = head;
for (int i=1; i<position; i++)
temp = temp.getNext() .getMext ();

temp. getlext () . setPrev(temp getllext (1) ;
temp. getFrev () . setlext (temp getFrev () ) ;

size—;

Answer: a

Explanation: If the position to be deleted is not the head, advance to the given
position and manipulate the previous and next pointers of next and previous nodes
respectively.

5. How do you calculate the pointer difference in a memory efficient double
linked list?
a) head xor tail
b) pointer:to previous node xor pointer to next node
C) pointer to previous node — pointer to next node
d) pointer to next node — pointer to previous node
Answer: b
Explanation: The pointer difference is calculated by taking XOR of pointer to
previous node and pointer to the next node.

6. What is the worst case time complexity of inserting a node in a doubly linked
list?
a) O(nlogn)
b) O(logn)
c) O(n)
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d) O(1)
Answer: c

Explanation: In the worst case, the position to be inserted maybe at the end of

the list, hence you have to traverse through the entire list to get to the correct
position, hence O(n).

7. How do you insert a node at the beginning of the list?
a)
public claas insertFront (imt data)
Hode node = new Hode(data, head, head . getMext());
node .getlext () . setPrev (node ) ;
head .setWext (node) ;
sizett;
}
b)
public class insertFront (int data)
{
Hode node = new MNodeldata, head, head);
node _.getlext () . setPrev (node) ;
head .setlflext (node) ;
sizet+t;
}

c)

public class insertFront (imt data)

{
Node node = new Mode(data, head, head getMlext());
node .getlext| ) setPrev (head) ;
head .setlext (node) ;
sizeH;
}
d)

public class insertFront(int data)
{

Hode node = new Hodeildata, head, head.getMext());
node _getHext () .setPrev (node) ;

head.setlext (node. getllext (1 ) ;

sizet+t+;
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Answer: a

Explanation: The new node’s previous pointer will point to head and next pointer will
point to the current next of head.

8. Consider the following doubly linked list: head-1-2-3-4-5-tail. What will be
the list after performing the given sequence of operations?
Hode temp = new MHodelc head, head. getlext());
Hode templ = new Node (0, tail .getPrev(),tail);
head .setlext (temp) ;
temp .getlext | ) . setPrev (temp) ;
tail setPrevi(templ) ;
templ.getPrev () . setHext(templ) ;

a) head-0-1-2-3-4-5-6-tall
b) head-1-2-3-4-5-6-tall
c¢) head-6-1-2-3-4-5-0-tail
d) head-0-1-2-3-4-5-tail
Answer: c
Explanation: The given sequence of operations performs addition of
nodes at the head and tail of the dist.
9. What is the functionality of the following piece of code?

public int function()

{
NHode temp = tail .getPrewi();
tail .setPrev (temp.getPrev )} ;
temp getPrev () . setWext (ta31) ;
size—;
retum temp.getIltemd();

a) Return the element at the tail of the list but do not remove it
b) Return the element at the tail of the list and remove it from the list
c) Return the last but one element from the list but do not remove it
d) Return the last but one element at the tail of the list and remove it from the
list
Answer: b
Explanation: The previous and next pointers of the tail and the last but one

element are manipulated, this suggests that the last node is being removed
from the list.

10 Consider the following doubly linked list: head-1-2-3-4-5-tail. What will be the
list after performing the given sequence of operations?
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Hode temp = new Mode(f head, head. getWext () );
head.setlext (temp) ;

temp _getlext (| . setPrev (temp) ;

Hode templ = tail.getPrev();
tail.setPrevitempl .getlrevi));

templ.getPrev () . setllext (tail);

a) head-6-1-2-3-4-5-tail

b) head-6-1-2-3-4-tail

c) head-1-2-3-4-5-6-talil

d) head-1-2-3-4-5-talil

Answer: b

Explanation: A new node is added to the head of the list and a node is deleted
from the tail end of the list.

Circular Linked List

. What differentiates a circular linked list from a normal linked list?

a) You cannot have the ‘next’-pointer point to null in a circular linked list

b) It is faster to traverse thecircular linked list

c) You may or may not have the ‘next’ pointer point to null in a circular linked
list

d) Head node is known in circular linked list

Answer: c

Explanation: The ‘next’ pointer points to null only when the list is empty,
otherwise it points to the head of the list. Every node in a circular linked list
can be a’starting point(head).

How do you count the number of elements in the circular linked list?
a)
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public int length(Mode head)
{
int length = 0;
if|{ head == null)
return 0;
Hode temp = head.getlext ();
while(temp != head)
{
temp = temp.getMext();
length++;
}

retum length;

public int length (Node head)
{
int length = 0;
if{ head == null)
return 0;
Hode temp = head.getWext();
while(temp != null)
{
temp = temp.getlext();
lengtht+t;
}

retum length;

public int length(Mode head)

int length = 0;
if{ head == null)
retu A
Hode temp = head.getMext ();
while(temp '= head && temp != null)
{
temp = head.getlext!) ;
lengthtt;
1

retum length;

public int length Hode head)
{
int lemgth = 0;
if¢ head == null)
return 0;
lode temp = head.getMext();
while(temp != head &£& temp == null)
{
temp = head.getMHext();
length++;
}

retum length;

}

Answer: a
Explanation: If the head is null, it means that the list is empty. Otherwise, traverse
the list until the head of the list is reached.
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3. What is the functionality of the following piece of code? Select the most
appropriate.

public wvoid function(int data)

{
int flag = 0;
if| head !'= null)

{
Node temp = head.getMext () ;
while( (temp != head) && (! (temp.getltem() =— data)))

{
temp = temp.getNext();
flag = 1;
break ;

}
}
if(£flag)

System.out.println("success™) ;
elae

System_out_println ("fail™);

}
a) Print success if a particular element is not found
b) Print fail if a particular element is not found
c) Print success if a particular element is equal to'1
d) Print fail if the list is empty
Answer: b
Explanation: The function prints falil if the:given element is not found. Note that this
option is inclusive of option “Print fail if the list is empty”, the list being empty is one
of the cases covered.
4. What is the time complexity of.searching for an element in a circular linked list?
a) O(n)
b) O(nlogn)
c) O(1)
d) O(n?
Answer: a
Explanation: In the worst case, you have to traverse through the entire list of n
elements.

5. Which_of the following application makes use of a circular linked list?

a) Undo-operation in a text editor

b) Recursive function calls

c) Allocating CPU to resources

d) Implement Hash Tables

Answer: c

Explanation: Generally, round robin fashion is employed to allocate CPU time to
resources which makes use of the circular linked list data structure. Recursive
function calls use stack data structure. Undo Operation in text editor uses doubly
linked lists. Hash tables uses singly linked lists.
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5. Choose the code snippet which inserts a node to the head of the list?
a)

public wvoid insertHead (int data)

{ Hode temp = new MHode(data);
Node cur = head;
while(cur.getlext() != head)

cur = cur.getMext ()
iflhead == mnll)

head = temp;
head. setHext (head) ;

temp. setMext (head) ;
head = temp;
cur . setlext (temp) ;

sizet+t;

public woid insertHead (int data)

{

Node temp = new Node(data);
while(cur != head)

cur = cur.getMext ()
if{head == null)

{
head = temp;
head. setlext (head) ;

temp. setlext (head . getlext() );
cur . setilext dtemp) ;

c)

public woid insertHead (int data)

{
Hode. temp = new MNodel(data);
ifihead == null)

head = temp;
head. setlext (head) ;

temp. setlfext (head . getMextc () );
head = temp;

d)
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public wvoid insertHead (int data)

{
Hode temp = new MHodel(data);
iflhead == nnll)

head = temp;
head. setHext (head .getlext() );

else

{
temp. setlext (head . getlext() );
head = temp;

}

sizet+t;

}
Answer: a

Explanation: If the list is empty make the new node as ‘head’, otherwise traverse the
list to the end and make its ‘next’ pointer point to the new node, set-the new node’s
next point to the current head and make the new node as the head.

6. What is the functionality of the following code? Choose the most appropriate
answer.

public int function()
{
if{head == null)
return Integer MIN VATLUES

imk war;
Node temp = head;
while(temp . getllext () !|= head)

temp = temp.getMawt() ;
ifF{temp == head)

{
var = head_ getIteml() ;
head = nall;
return wrar;

}

temp . setilext (head. getlext () ) ;
wvar = head(getItem();

head = head.getWHext () ;
returhdvar;

}
a) Return data from the end of the list
b) Returns the data and deletes the node at the end of the list
c) Returns:the data from the beginning of the list
d) Returns the data and deletes the node from the beginning of the list
Answer: d
Explanation: First traverse through the list to find the end node, then manipulate the
‘next’ pointer such that it points to the current head’s next node, return the data
stored in head and make this next node as the head.

7. What is the functionality of the following code? Choose the most appropriate
answer.
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public int function()
{
if(head == nnll)
return Integer MIN VALIE;
int war;
Hode temp = head;

Node cur;
while(temp . getilext () != head)

{
our = temp;
temp = temp.getlext();

}
if(temp == head)

{
var = head.gecItem() ;
head = null;
return var;

}
var = temp.getItem();

cur . setlext (head);
retum var;

}

a) Return data from the end of the list

b) Returns the data and deletes the node at the end of the list

c) Returns the data from the beginning of the list

d) Returns the data and deletes the node from the beginning of the list

Answer: b

Explanation: First traverse through the list.to find the end node, also have a trailing
pointer to find the penultimate node, make this trailing pointer’s ‘next’ point to the
head and return the data stored in the-temp’ node.

9. Which of the following is falsecabout a circular linked list?

a) Every node has a successor

b) Time complexity of inserting a new node at the head of the list is O(1)

c) Time complexity for deleting the last node is O(n)

d) We can traverse the-whole circular linked list by starting from any point
Answer: b

Explanation: Time complexity of inserting a new node at the head of the list is O(n)
because youhave to traverse through the list to find the tail node.

10. Consider a small circular linked list. How to detect the presence of cycles in this
list effectively?

a) Keep one node as head and traverse another temp node till the end to check if its
‘next points to head

b) Have fast and slow pointers with the fast pointer advancing two nodes at a time
and slow pointer advancing by one node at a time

c) Cannot determine, you have to pre-define if the list contains cycles

d) Circular linked list itself represents a cycle. So no new cycles cannot be
generated

Answer: b
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Explanation: Advance the pointers in such a way that the fast pointer advances two
nodes at a time and slow pointer advances one node at a time and check to see if at
any given instant of time if the fast pointer points to slow pointer or if the fast
pointer’s ‘next’ points to the slow pointer. This is applicable for smaller lists.

Stack using Array

1. Which of the following real world scenarios would you associate with-a‘stack data
structure?

a) piling up of chairs one above the other

b) people standing in a line to be serviced at a counter

c) offer services based on the priority of the customer

d) tatkal Ticket Booking in IRCTC

Answer: a

Explanation: Stack follows Last In First Out (LIFO) palicy. Piling up of chairs one
above the other is based on LIFO, people standing:if a line is a queue and if the
service is based on priority, then it can be associated with a priority queue. Tatkal
Ticket Booking Follows First in First Out Policy. People who click the book now first
will enter the booking page first.

2. What does the following function check for? (all necessary headers to be
included and function is called from main)

fdefine MAX¥ 10

typedef strmict stack

{

int top;

int item[MRX]S
}stack;

int [fonction\stack *s)

a) full stack

b) invalid index

c) empty stack

d) infinite stack

Answer: c

Explanation: An empty stack is represented with the top-of-the-stack(‘top’ in this
case) to be equal to -1.

3. What does ‘stack underflow’ refer to?
a) accessing item from an undefined stack
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b) adding items to a full stack

c) removing items from an empty stack
d) index out of bounds exception
Answer: c

Explanation: Removing items from an empty stack is termed as stack underflow.

4. What is the output of the following program?

public class Stack

{
protected static fimal int CAPRCTITY = 100;
protected int size,top = -1;
protected Chject stkl[];

public Stack()
{

stk = mew Object[CRAPACITY] ;
}

public woid push (Ckject item)
{
if (size of stack==size)
{

System.out.printlnf"Stack owverflow™) ;
return;

topt+H;
stk [topls=item;
}
}
public Chject poEl)
{

i (topod)

tbject ele=stk[topl;
top—:;
size of stack——;
return ele;

}

public class StackDemo
{
public static void mein(String args[])
{
Stack myStack = new Stack();
myStack.push (10];
fbject element]l = myStack.pop();
Chject element? = myStack.popl);
System.out.println {elementd) ;
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a) stack is full

b) 20

c)0

d) -999

Answer: d

Explanation: The first call to pop() returns 10, whereas the second call to pop()
would result in stack underflow and the program returns -999.

5. What is the time complexity of pop() operation when the stack is implemented
using an array?

a) O(1)

b) O(n)

c) O(logn)

d) O(nlogn)

Answer: a
Explanation: pop() accesses only one end of the structure;-and hence constant time.

6. Which of the following array position will be occupied by a new element being
pushed for a stack of size N elements(capacity of stack > N)?

a) S[N-1]

b) S[N]

c) S[1]

d) S[0]

Answer: b

Explanation: Elements are pushed:at the end, hence N.

7. What happens when you pop from an empty stack while implementing using the
Stack ADT in Java?

a) Undefined error

b) Compiler displays:awarning

c) EmptyStackException is thrown

d) NoStackException is thrown

Answer: c

Explanation: The Stack ADT throws an EmptyStackException if the stack is empty
and a pop() operation is tried on it.

8. What is the functionality of the following piece of Java code?
Assume: ‘@’ is a non empty array of integers, the Stack class creates an array
of specified size and provides a top pointer indicating TOS(top of stack), push
and pop have normal meaning.
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public woid some function(int[] a)

i
Stack S=mew Stackl(a.length);

int[] b=new int[a.length];
for(int i=0;i<a_length;it++)
{
S.pushi{ali]);
}
for (int i=0;i<a.length;it++)
{
bl[il=({int) (5 . pop());
}
System.out .println ("output ") ;
for(int i=0;i<b_length;it++)
{
System.out.println (b[i] ) ;
}
}

a) print alternate elements of array

b) duplicate the given array

c) parentheses matching

d) reverse the array

Answer: d

Explanation: Every element from the given array ‘a’ is‘pushed into the stack, and
then the elements are popped out into the array ‘b’<Stack is a LIFO structure, this
results in reversing the given array.

9. Array implementation of Stack is not dynamic, which of the following statements
supports this argument?

a) space allocation for array is fixed and cannot be changed during run-time

b) user unable to give the input for stack operations

C) a runtime exception halts execution

d) improper program compilation

Answer: a

Explanation: You cannotimodify the size of an array once the memory has been
allocated, adding fewer“elements than the array size would cause wastage of space,
and adding more elements than the array size at run time would cause Stack
Overflow.

10. Which ef'the following array element will return the top-of-the-stack-element for a
stack of size N elements(capacity of stack > N)?

a) S[N-1]

b) S[N]

c) S[N-2]

d) S[N+1]

Answer: a

Explanation: Array indexing start from 0, hence N-1 is the last index.
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Stack using Linked List

1. What is the best case time complexity of deleting a node in a Singly Linked list?
a) O (n)

b) O (n?)

c) O (nlogn)

d) O (1)

Answer: d

Explanation: Deletion of the head node in the linked list is taken as the best-case.
The successor of the head node is changed to head and deletes the predecessor of
the newly assigned head node. This process completes in O(1) time.

2. Which of the following statements are not correct with respect:to Singly Linked
List(SLL) and Doubly Linked List(DLL)?

a) Complexity of Insertion and Deletion at known position is<O(n) in SLL and O(1) in
DLL

b) SLL uses lesser memory per node than DLL

c) DLL has more searching power than SLL

d) Number of node fields in SLL is more than DLL

Answer: d

Explanation: To insert and delete at known positions requires complete traversal of
the list in worst case in SLL, SLL consists of an item and a node field, while DLL has
an item and two node fields, hence SkLL-occupies lesser memory, DLL can be
traversed both ways(left and right), while SLL can traverse in only one direction,
hence more searching power of DLL. Node fields in SLL is 2 (data and address of
next node) whereas in DLL is 3(data, address to next node, address to previous
node).

3. Given below is the Node class to perform basic list operations and a Stack
class with a ngarg constructor.
Select from the options the appropriate pop() operation that can be included
in the Stack class. Also first’ is the top-of-the-stack.
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b)

class Hode

{

protected Node next;
protected Chject ele;

Wode {)
{
this(null, null) ;
}
Node (Object e, Node n)
{
ele=e;
next=n;
}
public woid setMext (Node n)
{
next=n;
}
public wvoid setEle (Chiject )
{
ele=e;
}
public Node getMext ()
{
return next;
}
public Chject getElel)
{
return ele;
}

claas Stack

}
{
}
public
{
1

Hode first;
int size=0;
Stack()
{
first=rmll;

}

Chbject popl)

ifi{size = X
System_out\ println ("underflow™) ;
else

{
fbject o = first._getEle();
first = first_getMext (] ;
size——;
return o;

}
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public Ckhject popl)

{
ifisize == 0]
System.out .println ("underflow™) ;
elae
{
biject o = first.getEle();
first = first.getMNext () .getMext() ;
size——;
return o;
}
}

c)

public Chject popl)

{
if(size == 0)
System.out .println ("underflow"™) ;
alse
{
first = first._getMNext () ;
Cbject o = first.getEle();
sizme——;
return o;
}
1
public Cbject popl)
{
if{size == 0)
System.out . .println ("underflow"™) ;
aelse
{
first = first.getMNext () _gésMext() ;
Tbject o = first.getEle();
size-—;
return o;
1
}
answer: a

Explanation: pop() should return the Object pointed to by the node first’. The
sequence of operations is, first, get the element stored at node ‘first’ using getEle(),
and second, makethe node point to the next node using getNext().

4. What-does the following function do?

public (bject some func() throws emptyStackException

{
if(isEmpty(l)
throw new emptyStackException (™underflow™) ;
retum first.getEle();
}

a) pop

b) delete the top-of-the-stack element
c) retrieve the top-of-the-stack element
d) push operation
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Answer: c

Explanation: This code is only retrieving the top element, note that it is not
equivalent to pop operation as you are not setting the ‘next’ pointer point to the next
node in sequence.

5. What is the functionality of the following piece of code?
public woid display ()
{

if(size == 0)

System.out.println ("underflow™) ;
aelse
{

Hode curremnt = first;

while (current !'= null)

{

System_out_printlnfcurrent _getEle());
current = current . getlext();

}
1

a) reverse the list

b) display the list

c) display the list excluding top-of-the-stack-element

d) reverse the list excluding top-of-the-stack-element

Answer: b

Explanation: An alias of the node ‘first’ is created which traverses through the list

and displays the elements.

6. What does ‘stack overflow’ refer to?

a) accessing item from an undefined stack

b) adding items to a full stack

c) removing items from an empty stack

d) index out of bounds exception

Answer: b

Explanation: Adding<tems to a full stack is termed as stack underflow.

6. Given below is the Node class to perform basic list operations and a Stack
class with a no arg constructor. Select from the options the appropriate push()
operation that can be included in the Stack class. Also ‘first’ is the top-of-the-
stack.
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class Hode

{

protected Node next;
protected Chbject ele;

Hode ()
i
this(mull null) ;
}
Hode (Okbject e, ,Node n)
{
ele=e;
next=mn;
}

public wvoid setWHext (Hode n)
next=n;

public wvoid setEle (kbject el

ele=e;
}
public MNode getclext ()
i

return next;
}

public Chject getElel)

return ele;

class Stack

Wode first;
int size=0;
Stack(]
{
first=rmll;

}

public woid push (Ckject item)

}
{
}
a)
{
}

b)

Hode temp = new MNodel(item,first);
first = sebp;
sizett;

pubklic wvoid push (Okject item)

i

Hode temp = new MNode(item,first);
first = temp._getMext();
sizett;
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public woid push (OCbject item)

{
Hode temp = new Node() ;

first = temp.getMext();
first_setltem(item) ;
sizet+t;

d)

public wvoid push (Ckject item)

{
Hode temp = new MHodel();

first = temp.getMext.getMext () ;
first.setItem(item) ;
sizett;

}

Answer: a

Explanation: To push an element into the stack, first create a‘new node with the next
pointer point to the current top-of-the-stack node, then make this node as top-of-the-
stack by assigning it to ‘first’.

7. Consider these functions:
push() : push an element into the stack
pop() : pop the top-of-the-stack element
top() : returns the item stored in tep-of-the-stack-node
What will be the output after performing these sequence of operations

push (20);
pushi4) ;
topl);
popl);
popl);
paopl);
push (5] ;
top();

a) 20

b) 4

c) stack underflow

d)5

Answer: d

Explanation: 20 and 4 which were pushed are popped by the two pop() statements,
the recent push() is 5, hence top() returns 5.

9. Which of the following data structures can be used for parentheses matching?
a) n-ary tree

b) queue

C) priority queue
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d) stack

Answer: d

Explanation: For every opening brace, push it into the stack, and for every closing
brace, pop it off the stack. Do not take action for any other character. In the end, if
the stack is empty, then the input has balanced parentheses.

10. Minimum number of queues to implement stack is
a) 3

b) 4

c)1

d) 2

Answer: c

Explanation: Use one queue and one counter to count the number of €lements in the
queue.

Queue using Array

1. Which of the following properties is associated witha queue?
a) First In Last Out

b) First In First Out

c) Last In First Out

d) Last In Last Out

Answer: b

Explanation: Queue follows First In First Out structure.

2. In a circular queue, how do you increment the rear end of the queue?
a) rear++

b) (rear+1) % CAPACITY

c) (rear % CAPACITY)+1

d) rear—

Answer: b

Explanation: Ensures rear takes the values from 0 to (CAPACITY-1).

3. What is_the term for inserting into a full queue known as?
a) overflow

b) underflow

c) null pointer exception

d) program won’t be compiled

Answer: a

Explanation: Just as stack, inserting into a full queue is termed overflow.
4. What is the time complexity of enqueue operation?

a) O(logn)

b) O(nlogn)

c) O(n)
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d) O(1)

Answer: d

Explanation: Enqueue operation is at the rear end, it takes O(1) time to insert a new
item into the queue.

5. What does the following Java code do?

public Cbject function()

{

iF(isEmpty ()]
retum -555;
elas
i
Cbject high;

high = glfront];
return high;

}

a) Dequeue

b) Enqueue

c) Return the front element

d) Return the last element

Answer: c

Explanation: g[front] gives the element at the front of the queue, since we are not
moving the ‘front’ to the next element,

it is not a dequeue operation.

6. What is the need for a circular queue?

a) effective usage of memory

b) easier computations

C) to delete elements based on priority

d) implement LIFO principle in queues

Answer: a

Explanation: In a linear queue, dequeue operation causes the starting elements of
the array to be empty, and there is no way you can use that space, while in a
circular queue,you can effectively use that space. Priority queue is used to delete
the elements-based on their priority. Higher priority elements will be deleted first
whereas Iower priority elements will be deleted next. Queue data structure always
followsEIFO principle.

6. Which of the following represents a dequeue operation? (count is the number
of elements in the queue)
a)
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b)

d)

public Chject dequeus()

if{couant == 0)

System_out.println ("Queue underflow™);

return 0;

}

alse

{
fbject ele = glfront];
glfront] = null;
front = (front+l) %CRAPRCITY;
count——;
return ele;

}

public Chiject degqueus ()

{

public

if{count == 0)

System.out.println ("Cueue underflow™);
return 0;

fbject ele = glfront];

fronmt = (fromt+l) %CRAPRCITY;
glfront] = null;
count——;

return ele;

Chiject degueus ()

ifF{count =SA1)

{
System.out.println ("QCueue underflow™);
return 0;

}

elaa

{
front = (fromt+l) SCAPRCITY;
Cbject ele = glfront];
glfront] = null;
count——;
return ele;

}
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public Chiject degueus ()
{

if{count == O)

System._out.println ("Cusue underflow™);
return 0;

fbject ele = glfront];
glfront] = null;

front = (fromt+l) $CRAPARCTTY;
return ele;
count——;

}

Answer: a

Explanation: Dequeue removes the first element from the queue;~“front’ points to the
front end of the queue and returns the first element.

7. Which of the following best describes the growth 'of a linear queue at runtime?

(Q is the original queue, size() returns the number of elements in the queue)
a)

private wvoid expand/()
{
int length = si=zel();
intk[] newl = new int[length<ALD];
For (int i=front; i<=rear; @++]
{
newl[i-front] =\Q[i%CAPACITY] ;
}
2 = new(;
fromt = 0;
rear = sizel) 745

b)

private wvaid expand/()
{
int length = si=zel);
int[] newl = new int[length<<l];
for(int i=front; i<=rear; it+t+)
{
newl[i-front] = Q[i%CRAPRCITY] ;

}
Q0 = new(;
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private wvoid expandl()
{
int length = sizel();
int[] newl = new int[length<<l];
for(int i=fromt; i<=rear; it++)
{
newl[i-front] = Q[1i]l;
}
o = newl;
front = 0;
rear = size()-Ll;

d)

private woid expand ()
{
int length = si=zel();
int[] newl = mew int[length*2];
for (int i=fromt; i<=rear; it++]

{
newl[i-front] = Q[i%CAPACITY];

}
Q0 = new(;

Answer: a

Explanation: A common technique to expand:the size of array at run time is simply
to double the size. Create a new array of.double the previous size and copy all the
elements, after copying do not forget to.assign front = 0 and rear = size()-1, as these
are necessary to maintain the decorum of the queue operations.

9. What is the space complexity of a linear queue having n elements?
a) O(n)

b) O(nlogn)

c) O(logn)

d) O(1)

Answer: a

Explanation: Because there are n elements.

9. What is the output of the following Java code?
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pubrlic liass CircularQusue
{
proteciel sieicie Fipsl int CRPACTITY = 100;
protediel int size, front, rear;
proteciel Thject gl
int count = 0;

public Circularfuesuel)

{

i (CRPRCITY) ;
}
putyliv; Circularfueus (inkt n)
{

size = n;

fromt = 05

rear = 0;

g = novw Object[size];
}

putylii: void engueue (Object item)

{
ik {count = size)
{
System.out_println ("fusue owverflow") ;
LA iRy i1
}
gxlae
{
glrear] = item;
rear = (reart+l) %si=s;
count++;
}
}
pubylic; Cbject degueus ()
{
ik {count = #
{
System.out.println ("Cuseue underflow™);
feviwen O
}
exl
{
fbject ele = glfront];
glfront] = null;
fromt = (fromnt+l) %¥size;
count——;
wvien ele;
}
}
putilii: Chbject fronmtElement()
{
ik {count = 0)
wyiwenm —555;
el s

a)33

b) 36
c)66

d) 106
Answer: a

Explanation: First enqueue 10 and 3 into the queue, followed by a dequeue(removes
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10), followed by an enqueue(6), At this point, 3 is at the front end of the queue and 6
at the rear end, hence a call to frontElement() will return 3 which is displayed twice.

Queue using Linked List

1. In linked list implementation of queue, if only front pointer is maintained, which of
the following operation take worst case linear time?

a) Insertion

b) Deletion

c) To empty a queue

d) Both Insertion and To empty a queue

Answer: d

Explanation: Since front pointer is used for deletion, so worst time-for the other two
cases.

2. In linked list implementation of a queue, where does a’hew element be inserted?
a) At the head of link list

b) At the centre position in the link list

c) At the tail of the link list

d) At any position in the linked list

Answer: c

Explanation: Since queue follows FIFO sa‘new element inserted at last.

3. In linked list implementation of a queue, front and rear pointers are tracked. Which
of these pointers will change during an insertion into a NONEMPTY queue?

a) Only front pointer

b) Only rear pointer

c) Both front and rear pointer

d) No pointer will be changed

Answer: b

Explanation: Since-queue follows FIFO so new element inserted at last.

4. In linked list implementation of a queue, front and rear pointers are tracked. Which
of these painters will change during an insertion into EMPTY queue?

a) Only.front pointer

b) Only rear pointer

c) Both front and rear pointer

d) No pointer will be changed

Answer: c

Explanation: Since its the starting of queue, so both values are changed.

5. In case of insertion into a linked queue, a node borrowed from the
list is inserted in the queue.
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a) AVAIL

b) FRONT

c) REAR

d) NULL

Answer: a

Explanation: All the nodes are collected in AVAIL list.

6. In linked list implementation of a queue, from where is the item deleted?
a) At the head of link list

b) At the centre position in the link list

c) At the tail of the link list

d) Node before the tail

Answer: a

Explanation: Since queue follows FIFO so new element deleted from first.

7. In linked list implementation of a queue, the important condition for a queue to be
empty is?

a) FRONT is null

b) REAR is null

c) LINK is empty

d) FRONT==REAR-1

Answer: a

Explanation: Because front represents the;deleted nodes.

8. The essential condition which iscchecked before insertion in a linked queue is?
a) Underflow

b) Overflow

c) Front value

d) Rear value

Answer: b

Explanation: To check whether there is space in the queue or not.

9. The essential condition which is checked before deletion in a linked queue is?
a) Underflew

b) Overflow

c) Front value

d) Rear value

Answer: a

Explanation: To check whether there is element in the list or not.

10. Which of the following is true about linked list implementation of queue?

a) In push operation, if new nodes are inserted at the beginning of linked list, then in
pop operation, nodes must be removed from end

b) In push operation, if new nodes are inserted at the beginning, then in pop
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operation, nodes must be removed from the beginning

c) In push operation, if new nodes are inserted at the end, then in pop operation,
nodes must be removed from end

d) In push operation, if new nodes are inserted at the end, then in pop operation,
nodes must be removed from beginning

Answer: a

Explanation: It can be done by both the methods.

Priority Queue

1. With what data structure can a priority queue be implemented?

a) Array c) Heap
b) List d) Tree
Answer: d

Explanation: Priority queue can be implemented using an array, a list, a binary
search tree or a heap, although the most efficient one being the heap.

2. Which of the following is not an application of priority queue?

a) Huffman codes

b) Interrupt handling in operating system

¢) Undo operation in text editors

d) Bayesian spam filter

Answer: c

Explanation: Undo operation is achieved using a stack.

3. Select the appropriate code.that inserts elements into the list based on the given
key value.

(head and trail are dummy hodes to mark the end and beginning of the list, they do
not contain any priority-er element)

a)
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b)

public wvoid insert key(int key, Object item)

{

iF(key<d)

Systerm our _println{"inwvalid®) ;

System.

exit (J) ;

Hode temp = mew MNode (key,item mall) ;
if{count = 0)

count++

head. setlext (temp) ;
temp. setllext (traill;

Node dup = head.getllext () ;
Hode cur = head;

while | (key-dup.getEey() ] &&
{

dup
Cur

dup. getilext () ;
our.getilext ()7

}
cur . setlext (temp) ;
temp. setlext (dup) ;

public void insert key (int key, Cbject item)

{

if(key<0)
{
Systerm our printINt"invalid") ;
System.exitc (0) ;
}
elae
{
Hode temfy’= new Node (key,item, mall) ;
if (couRt) = 0)
{
head. setHext (temz) ;
temp. setMext (trail);
}
elae
{
Hode dup = head .gettlext();
Node cur = dup;
while | (key=dup.getEevyi() ) &&
{
dup = dup.getfllext();
cur = cur.getfext();
1
our . setlext (temp) ;
temp. setlext (dup) 7
}
count++;
}
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c)
public woid insert key(int key,Cbject item)
{
if(key<d)
{
Systerm our _println{™inwvalid");
System_exit (0) ;
}
alae
{
Hode temp = new HNode (key,item, mll) ;
if{count = 0)
{
head. setHext (temp) ;
temp. setNext (trail);
}
elas
{
Node dup = head.getiflext ()
Hode cur = head;
while (| (key-dup.getEey()) && (dup!=trail))
{
dup = dup_getllext ();
cur = cur.getflext () ;
}
cur .setlext (dup) ;
temp . setNext (cur) ;
}
count++;
}
1
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public woid insert keylint key,Cbject item)

{
iE(key<0)

Systerm.our .println("inwvalid®) ;
System.exit (0] ;

Hode temp = new Hode (key,item, mmll) ;
if{count = 0)

head. setMext (temp) ;
temp. setliext (trail);

elae
{
Hode dup = head .getiext ();
Hode cur = head;
while (| (key>-dup _getFey()) && (dup!=trail))
{
dup = cu
cur = cur.getiext ();
}
our _setlext (dup) ;
temp. setMext (cur) ;
}
count++;

1
}

Answer: a
Explanation: Have two temporary pointers ‘dup’ and ‘cur’ with ‘cur’ trailing behind

‘dup’. Traverse through the list until the given key is greater than some element with
a lesser key, insert the new node ‘temp’ in that position.

4. What is the time complexity to insert a node based on key in a priority queue?
a) O(nlogn)

b) O(logn)

c) O(n)

d) O(n?

Answer: c

Explanation: In the worst case, you might have to traverse the entire list.

5. What is the functionality of the following piece of code?
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public Cbject delete key()
{

ifF{count == 0)

System.out.println("Q is empty™);
System.exit (0] ;

Node cur = head.getMext();
Node dup = cur.getMext();
Tbject e = cur_getEle(];
head. setHext (dup) ;
count——;

return =;

}

a) Delete the second element in the list

b) Return but not delete the second element in the list

c) Delete the first element in the list

d) Return but not delete the first element in the list

Answer: c

Explanation: A pointer is made to point at the first element in the list and one more to
point to the second element, pointer manipulations are done such that the first
element is no longer being pointed by any other pointer, its value is returned.

6. What is not a disadvantage of priority scheduling in operating systems?

a) A low priority process might have'to wait indefinitely for the CPU

b) If the system crashes, the low priority systems may be lost permanently

C) Interrupt handling

d) Indefinite blocking

Answer: c

Explanation: The lower-priority process should wait until the CPU completes the
processing higher priority process. Interrupt handling is an advantage as interrupts
should be given more priority than tasks at hand so that interrupt can be serviced to
produce desired results.

7. Which:ef the following is not an advantage of a priority queue?

a) Easy'to implement

b) Processes with different priority can be efficiently handled

c) Applications with differing requirements

d) Easy to delete elements in any case

Answer: d

Explanation: In worst case, the entire queue has to be searched for the element
having the highest priority. This will take more time than usual. So deletion of
elements is not an advantage.
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8. What is the time complexity to insert a node based on position in a priority queue?
a) O(nlogn)

b) O(logn)

c) O(n)

d) O(n%)

Answer: c

Explanation: In the worst case, you might have to traverse the entire list.

Double Ended Queue (Dequeue)

1. What is a dequeue?

a) A queue with insert/delete defined for both front and rear ends ofithe queue
b) A queue implemented with a doubly linked list

c) A queue implemented with both singly and doubly linked lists

d) A queue with insert/delete defined for front side of the queue

Answer: a

Explanation: A dequeue or a double ended queue is aqueue with insert/delete
defined for both front and rear ends of the queue.

2. Select the function which performs insertion at the front end of the dequeue?

a)
public woid function(Object item)
{
Hode temp = new MNodel(item,null) ;
iF(isEmpty ()}
{
temp. setliext (trail);
head. setHext (tems) ;
}
alse
{
Node cur = head.getWext();
temp. setllext (our) ;
head. seclext (temg) ;
}
sizet+t;
1
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public woid function(Object item)

{
Hode temp = new MNode (item,null) ;
iF(isEmpty() )
{
temp. setHext (trail);
head.setNext (trail);
}
elas
{
Hode cur = head.getMNext ()
temp. setlext (cur) ;
head. setlext (temz) ;
}
sizet+t;
}
c)
public wvwoid function(fkject item)
{
Node temp = new Node(item,null) ;
if(isEmpty ()}
{
MNode cur = head.getMext (],
temp. setNext (cur) ;
head. setlext (temp) ;
}
else
{
temp. setMext (trail);
head. setlext (temp) ;
}
sizet+t;
}
public woid function{0bject~item)
{
Hode temp = new Hode (item,null) ;
if(isEmpty ()}
{
Hode\ cur = head.getMext ()5
termp. setHext (cur) ;
pur . setlext (temp) ;
}
else
{
head. setMext (trail);
trail . setHext(temp) ;
}
sizett;
1
Answer: a

Explanation: Create a new node, if the current list is empty, the ‘head’ points to this
node and this new node points to ‘trail’. Otherwise, ‘head’ points to the new node
and this in turn points to the current first element(head.getNext()).
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3. What is the functionality of the following piece of code?

public wvoid function(Object item)

{
Hode temp=—new Node (item, trail);
if(isEmpty () )

head. setWext (temp) ;
temp. setWext (trail);

elsa

{
Node cur=head.getWext () ;
while (cur .getlext () I=trail)
{

cur=cur.getMext () ;

}
cur .setlext (temp) ;

1

sizet+t;

}

a) Insert at the front end of the dequeue

b) Insert at the rear end of the dequeue

c) Fetch the element at the rear end of the dequeue

d) Fetch the element at the front end of the dequeue

Answer: b

Explanation: If the list is empty, this new:node will point to ‘trail’ and will be pointed
at by ‘head’. Otherwise, traverse till the’end of the list and insert the new node there.

4. What are the applications of dequeue?

a) A-Steal job scheduling algorithm

b) Can be used as both stack and queue

c¢) To find the maximum ©f-all sub arrays of size k
d) To avoid collision in"hash tables

Answer: d
Explanation: All-of the mentioned can be implemented with a dequeue.

5. Whichtef the following can be used to delete an element from the front end of the

queue?
a)
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b)

d)

public Cbject deleteFront () throws emptylECException

if(isEmpty ()}

{
alse
{
}

}

throw new emptyDIEQException("Empty™);

Node temp = head.getMext () ;
Node cur = temp;

fbject & = temp _getEle();
head. setHext (cur) ;

size——;

return e;

public Chject deleteFront () throws emptylEC(Exception

if(isEmpty ()]

{
else
i
}

}

throw new erpty[EQException("Empty™) ;

Node temp = head. getMNext();
Node cur = temp.getMext();
fbject & = temp_getEle();
head. setMext (cur) ;

size——;

return e;

public Chject deleteFront () throws emptyE(Exception

if(isEmpty())

{
elas
{
}

}

throw new empty[E0Exception("Empty™) ;

Hode temp = head.getlext () ;7
Hode cur = temp.getlext ();
Ciyject & = temp.getElel) s
head. setHext (temp) ;

size——;

return e;
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public Cbject deleteFront () throws empty[ECException

{
iF{isEmpty())
throw new empty[EQException("Empty");
elaa
{
Hode temp = head.getllext () ;
Hode cur = temp.getMext ();
Cbject & = temp.getEle();
temp. setliext (cur) ;
size——;
return e;
}
}
Answer: b

Explanation: Have two pointers, one(temp) pointing to the first element and the
other(cur) pointing to the second element. Make the ‘head’ point to:the second
element, this removes all reference for ‘temp’.

6. Which of the following can be used to delete an element from the rear end of the

queue?
a)
public Cbject deleteBear () throws emptyDEException
{
iE(isEmpty ()}
throw new empty[EQException("Emsty™);
else
{
Node temp = head.getlext ()’
Node cur = temp;
while (temp. getWext (N= trail)
{
temp = temp.getNext() ;
cur = gur _getMext ();
}
Chject e =\temp.getEle() ;
cur  setle®t (trail) ;
size-—§
return ‘e;
1
}

-70 -



abc

c)

d)

public Chbject deleteBear () throws emptyDECException

{

if(isEmpty (1)

alse
{

throw new emptylEQException ("Empty™);

Hode temp = head.getlext ()7
Node cur = head;
while (temp !'= trail)
{
temp = tenmp.getHext();
cur = cur.getMext();
}
Thject & = temp.getEle();
our.setlext (trail) ;
size——;
return e;

public Chject deleteRear () throws emnptyDEfException

{

iE(isEmpey ()}
throw new ernptyDEQException ("Empty™) ;

elaes
{

Node temp = head.getMext () ;
Node cur = head;
while (temp. getWext () |=trail)
{
temp = temp.getlextc();
cur = cur.getleXt();
}
Cbject & = temp _getEle();
cur setext (trail) ;
size——;
return e;
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public Cbject deleteRear () throws emptyDEQException
{

if(isEmpty ()]

throw new emptyDEQException ("Empty™) ;

elaea

{
Node temp = head.getMext () ;
NHode cur = head;
while (temp.getWNext () |=trail)
{
temp = temp.getMext();
cur = cur.getMext ();
}
Ckject e = temp.getEle();
temp. setlext (trail);
size——;
return e;

}

Answer: c
Explanation: Traverse till the end of the list with a pointer ‘temp’ and another ‘cur’

which is trailing behind temp, make ‘cur’ point to trail, this-removes all reference for
‘temp’.

7. What is the time complexity of deleting fronvthe rear end of the dequeue
implemented with a singly linked list?

a) O(nlogn)

b) O(logn)

c) O(n)

d) O(n?)

Answer: c

Explanation: Since a singlylinked list is used, first you have to traverse till the end,
so the complexity is O(n):

8. After performing these set of operations, what does the final list look contain?
InsertFront(10)
InsertFront (205
InsertBear (301;
DeleteFront}] ;
InsertBeaxr (40);
InsertBear (10);
DeletelHear () ;
InsertBear (15);
display () ;

a) 10301015

b) 20 30 40 15

c) 203040 10

d) 10 30 40 15

Answer: d

Explanation: A careful tracing of the given operation yields the result.
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10

20 10

2010 30

10 30

10 30 40

10 30 40 10
10 30 40
103040 15

Queue using Stacks

1. A Double-ended queue supports operations such as adding and-removing items
from both the sides of the queue. They support four operations like addFront(adding
item to top of the queue), addRear(adding item to the bottom ef the queue),
removeFront(removing item from the top of the queue) and-temoveRear(removing
item from the bottom of the queue). You are given only stacks to implement this data
structure. You can implement only push and pop operations. What are the total
number of stacks required for this operation?(you can reuse the stack)

a)l

b) 2

c)3

d) 4

Answer: b

Explanation: The addFront and remeveFront operations can be performed using one
stack itself as push and pop are supported (adding and removing element from top
of the stack) but to perform addRear and removeRear you need to pop each
element from the current stack’and push it into another stack, push or pop the
element as per the asked operation from this stack and in the end pop elements
from this stack to the first stack.

2. You are asked to perform a queue operation using a stack. Assume the size of
the stack is some value ‘n’ and there are ‘m’ number of variables in this stack. The
time complexity of performing deQueue operation is (Using only stack operations
like push_and pop)(Tightly bound).

a) O(m)

b) O(n)

c) O(m*n)

d) Data is insufficient

Answer: a

Explanation: To perform deQueue operation you need to pop each element from the
first stack and push it into the second stack. In this case you need to pop ‘m’ times
and need to perform push operations also ‘m’ times. Then you pop the first element
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from this second stack (constant time) and pass all the elements to the first stack (as
done in the beginning)(‘m-1’ times). Therfore the time complexity is O(m).

3. Consider you have an array of some random size. You need to perform dequeue
operation. You can perform it using stack operation (push and pop) or using queue
operations itself (enQueue and Dequeue). The output is guaranteed to be same.
Find some differences?

a) They will have different time complexities

b) The memory used will not be different

c) There are chances that output might be different

d) No differences

Answer: a

Explanation: To perform operations such as Dequeue using stack operation you
need to empty all the elements from the current stack and push itinto the next stack,
resulting in a O(number of elements) complexity whereas the time complexity of
dequeue operation itself is O(1). And there is a need of a extra stack. Therefore
more memory is needed.

4. Consider you have a stack whose elements in it are as follows.

5432<<top

Where the top element is 2.

You need to get the following stack

65432<<top

The operations that needed to be performed are (You can perform only push and
pop):

a) Push(pop()), push(6), push(pop())

b) Push(pop()), push(6)

¢) Push(pop()), push(pop()), push(6)

d) Push(6)

Answer: a

Explanation: By performing push(pop()) on all elements on the current stack to the
next stack you get2 3 4 5 << top.Push(6) and perform push(pop()) you’ll get back 6
54 3 2 << top. Xou have actually performed enQueue operation using push and

pop.

5. A double-ended queue supports operations like adding and removing items from
both the sides of the queue. They support four operations like addFront(adding item
to top of the queue), addRear(adding item to the bottom of the queue),
removeFront(removing item from the top of the queue) and removeRear(removing
item from the bottom of the queue). You are given only stacks to implement this data
structure. You can implement only push and pop operations. What'’s the time
complexity of performing addFront and addRear? (Assume ‘m’ to be the size of the
stack and ‘n’ to be the number of elements)

a) O(m) and O(n)

b) O(1) and O(n)
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c) O(n) and O(1)

d) O(n) and O(m)

Answer: b

Explanation: addFront is just a normal push operation. Push operation is of O(1).
Whereas addRear is of O(n) as it requires two push(pop()) operations of all
elements of a stack.

6. Why is implementation of stack operations on queues not feasible for a large
dataset (Asssume the number of elements in the stack to be n)?

a) Because of its time complexity O(n)

b) Because of its time complexity O(log(n))

c) Extra memory is not required

d) There are no problems

Answer: a

Explanation: To perform Queue operations such as enQueue and deQueue there is
a need of emptying all the elements of a current stack and pushing elements into the
next stack and vice versa. Therfore it has a time complexity’of O(n) and the need of
extra stack as well, may not be feasible for a large dataset.

7. Consider yourself to be in a planet where the computational power of chips to be
slow. You have an array of size 10.You want to-perform enqueue some element into
this array. But you can perform only push and-‘pop operations .Push and pop
operation both take 1 sec respectively. The total time required to perform enQueue
operation is?

a) 20

b) 40

C) 42

d) 43

Answer: d

Explanation: First you have to empty all the elements of the current stack into the
temporary stack, push the required element and empty the elements of the
temporary stack into the original stack. Therfore taking 10+10+1+11+11= 43
seconds.

8. You have-two jars, one jar which has 10 rings and the other has none. They are
placed one above the other. You want to remove the last ring in the jar. And the
second jar is weak and cannot be used to store rings for a long time.

a) Empty the first jar by removing it one by one from the first jar and placing it into
the second jar

b) Empty the first jar by removing it one by one from the first jar and placing it into
the second jar and empty the second jar by placing all the rings into the first jar one
by one

c) There exists no possible way to do this

d) Break the jar and remove the last one

Answer: b
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Explanation: This is similar to performing dequeue operation using push and pop
only. Elements in the first jar are taken out and placed in the second jar. After
removing the last element from the first jar, remove all the elements in the second
jar and place them in the first jar.

9. Given only a single array of size 10 and no other memory is available. Which of
the following operation is not feasible to implement (Given only push and pop
operation)?

a) Push

b) Pop

c) Enqueue

d) Returntop

Answer: c

Explanation: To perform Enqueue using just push and pop operations, there is a
need of another array of same size. But as there is no extra available memeory, the
given operation is not feasible.

10. Given an array of size n, let’'s assume an element s ‘touched’ if and only if some
operation is performed on it(for example, for perferming a pop operation the top
element is ‘touched’). Now you need to perform-Dequeue operation. Each element
in the array is touched atleast?

a) Once

b) Twice

c) Thrice

d) Four times

Answer: d

Explanation: First each element from the first stack is popped, then pushed into the
second stack, dequeue operation is done on the top of the stack and later the each
element of second stack:s popped then pushed into the first stack. Therfore each
element is touched four times.

Stack using Queues

1. To implement a stack using queue(with only enqueue and dequeue operations),
how many queues will you need?

a)l

b) 2

c)3

d) 4

Answer: b

Explanation: Either the push or the pop has to be a costly operation, and the costlier
operation requires two queues.
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2. Making the push operation costly, select the code snippet which implements the
same.(let g1 and g2 be two queues)

a)
public weid push (int =)
{
iflempty ()]
{
gl.offer{x);
}
else|
iFi{gl.size()*0)
{

g2 offer(x);

int size = gl.sizel();

while (size>0)

{
g2.offer({gl_poll{));
size-—;

}

}
else if(g2.si=ze()>0)
{
gl .offerix);
int size = g2.si=zel);
while(size>0)
{
gl offer(g2 poll());
size——;
}
}
}
}
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c)

d)

public wvoid pushiint =)

{
iElempty())
{
gl_offer{x);
1
elase
{
if{gl.si=ze () =0}
{
gl .offer (x);
int size = gl.sizel();
while(size>=0)
{
g2 offer{gl poll{));
size——;
}
}
else if (g2 .size()>0)
{
g2 .offer (x) ;
int size = gl.sizel();
while(size>=0)
{
gl .offer (g2 poll());
sime——;
}
}
1

public wvoid pushi(int =)

if lempty () )

gl.offer(x);

if(gl.siz=e ()GH]

g2 _offer (x) ;
ink size = gl.size();
while (size>0)
{
gl offer (g2 poll());
size——;

}

else if(g2._si=ze()>0)

{
{
}
else
{
{
}
{
}
}

gl .offer (x) ;
int size = g2.sizel();
while (size>=0)
i
g2 offerigl . poll());
size——;
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public wveid push{int =)
{
ifjempty () )
{
gl.offer(x);
}
elss
{
ifigl.size()=0)
{
g2 .offer (x) ;
int size = gl.size();
while (size>0)
i
g2 .offer(g2 . poll());
size——;
}
}
else if(g2.size()>0)
{
gl .offer (x) ;
int size = g2.size();
while (size>0)

i

F

g2 _offer(gl poll{));
size-—;

;

Answer: a

Explanation: Stack follows LIFO principle;-hence a new item added must be the first
one to exit, but queue follows FIFO principle, so when a new item is entered into the
gueue, it will be at the rear end of the-queue. If the queue is initially empty, then just
add the new element, otherwise add the new element to the second queue and
dequeue all the elements from:the second queue and enqueue it to the first one, in
this way, the new element added will be always in front of the queue. Since two
gueues are needed to realize this push operation, it is considered to be costlier.

3. Making the push operation costly, select the code snippet which implements the
pop operation.
a)

public void popl)
{
iflgl.size()=0)
{
g2.poll();

else if(g2._size()=0)
{

gl.poll();
}
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public woid popl)
{
ifFlgl.si=ze()=0)
{
gl.poll();
elae if(g2._size()>=0)
{
g2.poll();
}
}
c)

public woid pop()
{
gl . poll();
g2 _poll();

d)

public void pop()
{
ifig2.size()=0)
i
gl_-poll () ;

Answer: b
Explanation: As-the push operation is costly, it is evident that the required item is in
the front of the queue, so just dequeue the element from the queue.

4. Select the code snippet which returns the top of the stack.
a)
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b)

c)

d)

public int top()

{

ifF(gl.si=e()=0)

{ returm gl _polli);
1}115& if(g2.si=ze () =0)

{ retum g2 _polll);
}

retu oz

public int top()

if(gl.size()=0]

! returm gl _peeki);
1]=.l_'|.se if({g2.size ()==0)
! returm g2 .peeki);
}

return 0;

public int top()

i

iflgl.size()=0)
{

retum gl .peekil;
}
elae if(g2_size () >0)
{

retum o2 .peski);
}

return 0;
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public int top()
{
iflgl.si=ze()=0)
{
retum o2 .peek();
}
elae if(gZ.si=ze () =0)
{
retum gl . peek() ;
}

return 0;

Answer: C

Explanation: Assuming its a push costly implementation, the top of the stack will be
in the front end of the queue, note that peek() just returns the front.glement, while
poll() removes the front element from the queue.

5. Select the code snippet which return true if the stack is empty, false otherwise.

a)
public boolean emptyl)
{
return g2 isEmpty () ;
}
public boolean emptyl)
{
return gl.isEmpty () N)g2.isEmpty();
}
c)

public boolean empgty()

{
return gl isEmpty (] ;
}

d)

public boolean emptyl)
{

return gl _isEmpty () & g2.isEmpty();
1
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Answer: b
Explanation: If both the queues are empty, then the stack also is empty.

6. Making the pop operation costly, select the code snippet which implements the
same.

a)

public int popl)

i
int res=—-3353, count=0;
ifl{gl.si=ze () =0])
{
count = gl.size();
while (count>0)
g2 .offer (gl.polli));
res = gl.polllls
}
if{g2.si=ze () =0)
{
count = g2.sizel();
while (count>0)
gl .offer (g2 .poll() );
res = gZ.pollil;
}
retum res;
}

b)

public int popl)

{
int res=55%5, count=0;
if(gl.size()>H
{
ooudt = gl.size();
while (count=1)
g2 _offerigl _poll());
res = g2.polli);
}
IE(g2.size () =0)
{
count = g2.size();
while {count=1)
gl _offerig®_poll());
res = gl.polli);
}
retum res;
}
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public int popll

{
int res=55%3, count=0;
iF{gl.size ()=0)
{
count = gl.size();
while (count>1)
g2 .offer (gl .poll());
res = gl.polli);
1
iF({g2.si=ze () =0)
{
count = g2.size();
while (count>1)
gl .offer (g2 .poll());
res = g2.pollil;
1
retum res;
}
public int pop()
{
intk res=553, count=0;
if({gl.size ()=0)
{
count = g2.size();
while (count>=1)
g2 .offer (gl .poll());
res = gl.poll();
1
iF({g2.si=ze ()=0)
{
count = gl.size();
while (count>=1)
gl .offer (g2 poll());
res = g2 _poll{ ks
1
retum res;
}
Answer: c

Explanation: Here the pop operation is costly, hence we need two queues, other
than the first element, all the the elements from one queue are dequeued and
enqueued to'the second queue, hence only one element remains in the first queue
which is the item we want, so dequeue it and return the result.

7. What is the functionality of the following piece of code?

public wvoid fun(int =)
{
gl.offer(x);

}
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a) Perform push() with push as the costlier operation

b) Perform push() with pop as the costlier operation

c) Perform pop() with push as the costlier operation

d) Perform pop() with pop as the costlier operation

Answer: b

Explanation: offer() suggests that it is a push operation, but we see that it is
performed with only one queue, hence the pop operation is costlier.

Decimal to Binary using Stacks

1. Express -15 as a 6-bit signed binary number.

a) 001111

b) 101111

c) 101110

d) 001110

Answer: b

Explanation: The first 4 1s from the right represent the number 15, 2 more bits are
padded to make it 6 digits and the leftmost bit is a 1 to represent that it is -15.

2. Which of the following code snippet is used to convert decimal to binary
numbers?
a)

public woid convertBinary (int num)
{
int bin[] = new int[50];
int index = 0;
while (num = 0]
{
bin[index++] = mum%2;
ram = ram/Z;
}
for{int i = index—-L;i == 0;i—)
{
System.out._print(kin[il);

}

b)
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public wvoid convertBinary (imt num)

{
int bin[] = new int[50];
int index = 0O;
while (num = O)
{
bin[++index] = mam%2;
rmum = mm/2;
}
for(int i = index-1;i == 0;i—-)
{
System.out.printi{bin[i] ) ;
}
}

public wvoid convertBinary (int num)
{
int bin[] = new int[50];
int index = 0;
while (num = 0)
{
bin[index++] = num/2;
num = numb2;
}
for(int i = index-1;i == 0;i--)
{
System.out.print (bin[i]);

}

d)

public woid convertBinary(int num)
{

int bin[]

int indesx

while fmum = 0)

{

new inkt[50];

bin [+tindex] = num/2;
num = num%2;
i
foriint i = index-1;i >= 0;i--)
{
System._ocut .print (binf[il);
}
}

Answer: a
Explanation: Take the modulus by 2 of the number and store in an array while
halving the number during each iteration and then display the contents of the array.
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3. Which is the predefined method available in Java to convert decimal to binary
numbers?

a) toBinaryInteger(int)

b) toBinaryValue(int)

c) toBinaryNumber(int)

d) toBinaryString(int)

Answer: d

Explanation: The method toBinaryString() takes an integer argument and is defined
in java.lang package. Usage is java.lang.Integer.toBinaryString(int) this returns the
string representation of the unsigned integer value.

4. Using stacks, how to obtain the binary representation of the number?
a)

public wvoid convertBinary (int mum)

{
Stack<Integer> stack = new Stack<Integer>();
while (num != 0)

{
int digit = num / 2Z;
stack.push (digit) ;
num = num % 2;

}

System_cut.print("\nBinary representatiesm is:");
while (! (stack.isEmpty(] 1)

{
System.out .print (stack.pop (LN
}
}
public wvoid\convertBinary (int num)
{
Stdck<Integer> stack = new Stack<Integer=();
while (num != 0)
1
int digit = num % Z;
stack.push (digit) ;
}
System.out.print("\nBinary representation is:");
while (! (stack.isEmpty() 1)
{
System._out .print (stack _pop());
}
}
c)

-87-



abc

public wvoid convertBinary (int num)

{
Stack<Integer> stack = new Stack<Integer=(];
while (num != 0)
{
int digit = num % Z;
stack.push (digit) ;
num = num / 2;
}
System.out.print ("\nBinary representation is:");
while (! (stack.isEmptyi() ])
{
System.out .print (stack pop());
}
}
public wvoid convertBinary (int num)
{
Stack<Integer> stack = new Stack<Integer>(];
while (num != 0)
{
int digit = num % Z;
stack.push (digit%2) ;
num = num / 2;
}
System.out.print ("\nBinary representation is:");
while (! (stack.isEmpty() )]
{
System_out .print (stack_pop¥ ] ;
}
1
Answer: c

Explanation: Here instead of adding the digits to an array, you push it into a stack
and while printing, pop-it from the stack.

5. What is the time complexity for converting decimal to binary numbers?

a) O(1)

b) O(n)

c) O(logn)

d) O(nlogn)

Answer: c

Explanation: Since each time you are halving the number, it can be related to that of
a binary search algorithm, hence the complexity is O(logn).

6. Write a piece of code which returns true if the string contains balanced

parenthesis, false otherwise.
a)
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public boolean isBalanced (String exgs)
{
int len = exp.length();

Stack<Integer> stk = new Stack<Integer=();

for{int i = 0; i < len; it+H)
i
char ch = exp.charlt (i) ;
if (ch = "(")
stk .push (i) ;
elase if (ch = ") "}
{

if(stk.peek () == null)
{ return false;
}
stk.popl) ;
}
}

retum true;

b)

public boolean isBalanced (String exp)
{
int len = exp.length();

Stack=Integer> stk = new Stack<Integerx!):

for{int 41 = 0; i1 = len; i++)
{
char ch = exp.charlt (i) ;
if (ch = "{")
stk _push (i) ;
elae if (ch = ") Il
{

if{stk@geek() !'= null)
{ return true;
}
stk _popl);
}
}

retum falae;
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public boolean isBalanced (String exs)

{
int len = exp.lengthi);
Stack<Integer> stk = new Stack<Integer=();
for(int i = 0; 1 < len; i+t+)
{
char ch = exp.charlt (i) ;
if (ch = ") ")
stk.pushii);
elae if (ch = " (")
{
ifistk.peek() = null)
{
return false;
1
stk_popl();
}
1
retum true;
}
public boolean isBalanced (String exgp)
{
int len = exp.lengthi);
Stack<Integer> stk = new StackXInteger>(];
For(int i = 0; i < len; i++)
i
char ch = exp_chas®t (i) ;
if (ch = "{")
stk.push (i)
elge if (ch= "] "]
{
IF (stk.peek () != null)
{
return false;
}
stk_popl();
1
}
retum true;
}
Answer: a

Explanation: Whenever a ‘(‘ is encountered, push it into the stack, and when a ‘)’ is
encountered check the top of the stack to see if there is a matching (, if not return
false, continue this till the entire string is processed and then return true.

7. What is the time complexity of the following code?
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public boolean isBalanced (String exge)

i
int len = exp.lengthi);
Stack<Integer> stk = new Stack<Integer>();
for{int i = 0; i < len; i++)
{
char ch = exp.charlt (i) ;
if fch = "{")
stk.push (i) ;
elge if (ch = ") ")
{
ifistk.peek() == null)
{
return false;
}
stk.popl);
}
}
retum true;
}
a) O(logn)
b) O(n)
c) O(1)
d) O(nlogn)
Answer: b

Explanation: All the characters in the string have to be processed, hence the
complexity is O(n).

8. Which of the following program prints the index of every matching parenthesis?
a)
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public woid dispIndex (String exp)

{
Stack<Integer> stk = nmew Stack<Integer>();
For (imt i = 0; i < len; i++)
{
char ch = exp.charbkt(i);
if (ch = "{")
stk_pushii);
elae if (ch == ") ")
{
try
{
int p = stk.popl() + 1;
System_out println(™"')" at index "+(i+l)+" matched with ") " at
index "+p);
catch (Exception e)
{
System_out.println(™')" at index "+ (it+l)+" is unmatched") ;
}
}
1
while (!stk_isEmpty() |
System.cut.println(™' (" at index "+(stk.pop() +1)+" @@= unmatched");
}

b)

public woid dispIndex (String exp)

{
Stack<Integer> stk = mew Stacks<Integer=();
for (intk i = 0; i < lem; it++)
{
char ch = exp.charlt (k)&
if (c¢h == "(")
stk.pushii) ;
else if (ch = X))
{
try
{
int ' = stk.pop() + 1;
System ocut.println(™')" at index "+ (i)+" matched with ") "' at
index "+g);
}
cabch (Exception &)
{
System.out .println(™') " at index "+(i)+" is unmatched"™) ;
}
}
}
while (!stk.isEmpty() )
System.ocut_println ("' (" at index "t+(stk.pop() +1)+" is unmatched™);
}
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public woid dispIndex(String exp)

{
Stack<Integer> stk = nmew Stack<Integer>();
For (int i = 0; i < len; it++)
i
char ch = exp.charBt(i);
if (ch = "")
stk_pushii) ;
elase if (ch = "("]
{
try
{
int p = stk.popl) +1;
System.out .println(™') " at index "+(i+l)+" matched with ") "
index "+p);
catch (Exception &)
{
System.out.println ("')"' at index "+(it+l)+" is unmatched");
}
}
}
while (!stk_isEmpty() )
System_ocut.println("™' (" at index "+(stk. pgop() +1)+" is unmatched");
}

d)

public woid dispIndex (Stringcexp)

{
Stack<Integer> stk =(mew Stack<Integer>();
for (intk i = 0; i xQen; i+t
{
char ch = €y _charBt (i) ;
if (ch = ")")
stk.pushii) ;
else if (ch = "(")]
{
try
{
int p = stk.popl);
System.out.println ("') " at index "+(i+l)+" matched with ') "' at
index "+p);
catch (Exception e)
{
System.out.println("™') " at index "+(i+l)+" is unmatched™);
}
}
}
while (!stk_isEmpty() )
System.out.println("™' (" at index "tistk.pop() +1)+" is unmatched");
}
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Answer: a
Explanation: Whenever a ‘(‘ is encountered, push the index of that character into the
stack, so that whenever a corresponding ‘)’ is encountered, you can pop and print it.

Evaluation of an Infix Expression (Not
Parenthesized)

1. How many stacks are required for applying evaluation of infix expression
algorithm?

a) one

b) two

c) three

d) four

Answer: b

Expression: Two stacks are required for evaluation of infix expression — one for
operands and one for operators.

2. How many passes does the evaluation of infix expression algorithm makes
through the input?

a) One

b) Two

c) Three

d) Four

Answer: a

Explanation: Evaluation of infix expression algorithm is linear and makes only one
pass through the input.

3. ldentify the infix expression from the list of options given below.

a) a/b+(c-d)

b) abc*+d+ab+cd+*ce--

c) ab-c-

d) +ab

Answer: a

Explanation:=a/b+(c-d) is an infix expression since the operators are placed in
between the operands.

4. Which of the following statement is incorrect with respect to evaluation of infix
expression algorithm?

a) Operand is pushed on to the stack

b) If the precedence of operator is higher, pop two operands and evaluate

c) If the precedence of operator is lower, pop two operands and evaluate

d) The result is pushed on to the operand stack

Answer: b
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Explanation: If the precedence of the operator is higher than the stack operator, then
it is pushed on to the stack operator.

5. Evaluate the following statement using infix evaluation algorithm and choose the
correct answer. 1+2*3-2

a)3

b) 6

c)5

d) 4

Answer: c

Explanation: According to precedence of operators, * is evaluated first. +. and — have
equal priorities. Hence, 1+6-2= 5.

6. Evaluation of infix expression is done based on precedence of operators.
a) True

b) False

Answer: a

Explanation: During evaluation of infix expression, the aperators with higher
precedence are evaluated first, followed by operators with lower precedence.

7. Of the following choices, which operator has.the lowest precedence?
a)”

b) +

c)/

d) #

Answer: d

Explanation: The operator with the lowest precedence is #, preceded by +, / and
then /.

8. The system throws.an error if parentheses are encountered in an infix expression
evaluation algorithm.

a) True

b) False

Answer: b

Explanation: The algorithm holds good for infix expression with parentheses. The
system does not throw error.

9. Evaluate the following and choose the correct answer.
a/b+c*d where a=4, b=2, c=2, d=1.

a)l

b) 4

c)5

d) 2

Answer: b
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Explanation: * and / have higher priority. Hence, they are evaluated first. Then, + is
evaluated. Hence, 2+2=4.

10. Evaluate the following statement using infix evaluation algorithm and choose the
correct answer. 4*2+3-5/5

a) 10

b) 11

c) 16

d) 12

Answer: a

Explanation: 4*2 and 5/5 are evaluated first and then, 8+3-1 is evaluated and the
result is obtained as 10.

11. Using the evaluation of infix expression, evaluate a“b+c and choose the correct
answer. (a=2, b=2, c=2)

a) 12

b) 8

c) 10

d) 6

Answer: d

Explanation: ~ has the highest precedence. Hence, 2”2 is evaluated and then 4+2
gives 6.

12. Evaluate the following infix expression;tsing algorithm and choose the correct
answer. atb*c-d/e”f where a=1, b=2, c=3, d=4, e=2, f=2.

a)6

b) 8

c)9

d)7

Answer: a

Explanation: ~ has the highest order of precedence. Hence, 2”2 is evaluated first,
and then, 2*3 and 4/4.are evaluated. Therefore, 1+6-1=6.

13. From the given expression tree, identify the infix expression, evaluate it and
choose the correct result.
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Answer: ¢

Explanation: From the given expression tree, the result of the infix expression is
evaluated to be 12.

Evaluation of a Prefix Expression

1. How many stacks are required for evaluation of prefix expression?

a) one

b) two

c) three

d) four

Answer: b

Explanation: 2 stacks are required for evaluation of prefix expression, one for
integers and one for characters.

2. While evaluating a‘prefix expression, the string is read from?

a) left to right

b) right to left

C) center to.right

d) center:to left to right

Answer:'b

Explanation: The string is read from right to left because a prefix string has operands
to its right side.

3. The associativity of an exponentiation operator " is right side.
a) True

b) False

Answer: a
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Explanation: The associativity of ~ is right side while the rest of the operators like +,-
¥,/ has its associativity to its left.

4. How many types of input characters are accepted by this algorithm?

a) one

b) two

c) three

d) four

Answer: c

Explanation: Three kinds of input are accepted by this algorithm- numbers,
operators and new line characters.

5. What determines the order of evaluation of a prefix expression?

a) precedence and associativity

b) precedence only

C) associativity only

d) depends on the parser

Answer: a

Explanation: Precedence is a very important factor in determining the order of
evaluation. If two operators have the same precedence, associativity comes into
action.

6. Find the output of the following prefix expression

*+2-21/-42+-531

a) 2

b) 12

c) 10

d) 4

Answer: a

Explanation: The given-prefix expression is evaluated using two stacks and the
value is given by (2+2-1)*(4-2)/(5-3+1)= 2.

7. An error is thrown if the character \n’ is pushed in to the character stack.

a) true

b) false

Answer: b

Explanation: The input character \n’ is accepted as a character by the evaluation of
prefix expression algorithm.

8. Using the evaluation of prefix algorithm, evaluate +-9 2 7.
a) 10

b) 4

c) 17

d) 14

- 08 -



abc

Answer: d

Explanation: Using the evaluation of prefix algorithm, +-9 2 7 is evaluated as 9-
2+7=14.

9. If -*+abcd = 11, find a, b, ¢, d using evaluation of prefix algorithm.

a) a=2, b=3, c=5, d=4

b) a=1, b=2, c=5, d=4

c) a=5, b=4, c=7,d=

d) a=1, b=2, c=3, d=4

Answer: b

Explanation: The given prefix expression is evaluated as ((1+2)*5)-4 =11 while a=1,
b=2, c=5, d=4.

10. In the given C snippet, find the statement number that has error.
/IC code to push an element into a stack

1. vold push({ stract stack *s, int x)
2. |
3. if (s—=top=—MBRH-1)
4. {
5. printf({“stack overflow™);
& }
7. else
8. {
S s—ritems [++s5->top]=:®t;
10. s++;
11. }
1z}
a)l
b) 9
c) 10
d) 11
Answer: c

Explanation: The stack’s top position is incremented twice at the same time. So,
when the/next element is pushed, there is unit gap between this element and the
previous element.
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Evaluation of a Postfix Expression

1. What is the other name for a postfix expression?

a) Normal polish Notation

b) Reverse polish Notation

c) Warsaw notation

d) Infix notation

Answer: b

Explanation: Reverse polish Notation is the other name for a postfix expression
whereas Polish Notation, Warsaw notation are the other names for a prefix
expression.

2. Which of the following is an example for a postfix expression?

a) a*b(c+d)

b) abc*+de-+

c) +ab

d) a+b-c

Answer: b

Explanation: abc*+de-+ is a postfix expression. +ab is a prefix expression and others
are infix expressions.

3. Reverse Polish Notation is the reverse.of a Polish Notation

a) True

b) False

Answer: b

Explanation: Reverse Polish Notation is not the reverse of a polish notation. Though
both NPN and RPN read the-expression from left to right, they follow different
strategies.

4. What is the time complexity of evaluation of postfix expression algorithm?
a) O (N)

b) O (N log N)

c) O (N?

d) O (M log N)

Answer:-a

Explanation: The time complexity of evaluation of infix, prefix and postfix
expressions is O (N).

5. In Postfix expressions, the operators come after the operands.
a) True

b) False

Answer: a
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Explanation: In postfix expressions, the operators follow operands. In prefix
expressions,

6. Which of these operators have the highest order of precedence?

a)‘(‘and ‘)

b) “ and

c)~and N

d) +’ and *-

Answer: c

Explanation: The highest order of precedence is ~ and * followed by ™ |/, ‘#" -
and then braces ‘(* ‘).

7. Which of the following is not an application of stack?

a) evaluation of postfix expression

b) conversion of infix to postfix expression

c) balancing symbols

d) line at ticket counter

Answer: d

Explanation: Line at ticket counter is an application of queue whereas conversion of
infix to postfix expression, balancing symbols, line-at ticket counter are stack
applications.

8. While evaluating a postfix expression, when an operator is encountered, what is
the correct operation to be performed?

a) push it directly on to the stack

b) pop 2 operands, evaluate them.and push the result on to the stack

C) pop the entire stack

d) ignore the operator

Answer: b

Explanation: When an operator is encountered, the first two operands are popped
from the stack, they are evaluated and the result is pushed into the stack.

9. Which of thefollowing statement is incorrect?

a) Postfix operators use value to their right

b) Postfix eperators use value to their left

c) Prefix operators use value to their right

d) In postfix expression, operands are followed by operators

Answer: a

Explanation: All prefix operators use values to their right and all postfix operators
use values to their left.

10. What is the result of the given postfix expression? abc*+ where a=1, b=2, c=3.
a) 4
b) 5
c)6
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d)7
Answer: d
Explanation: The infix expression is a+b*c. Evaluating it, we get 1+2*3=7.

11. What is the result of the following postfix expression?

ab*cd*+ where a=2,b=2,c=3,d=4.

a) 16

b) 12

c) 14

d) 10

Answer: a

Explanation: The infix expression is a*b+c*d. Evaluating it, we get, 2*2+3*4=16.

12. Consider the stack

|5 |

|4 |

|3 ]

| 2.

At this point, **’ is encountered. What has to be done?

a) 5*4=20 is pushed into the stack

b) * is pushed into the stack

c) 2*3=6 is pushed into the stack

d) *is ignored

Answer: a

Explanation: When an operator is encountered, the first two operands of the stack
are popped, evaluated and the result is pushed into the stack.

13. Evaluate the postfix expression ab + cd/- where a=5, b=4, c=9, d=3.

a) 23

b) 15

c)6

d) 10

Answer: c

Explanation: The infix expression is (a+b)-c/d. Evaluating it, (5+4)-9/3 gives 6.

14. Evaluate and write the result for the following postfix expression
abc*+de*f+g*+ where a=1, b=2, c=3, d=4, e=5, =6, g=2.

a) 61

b) 59
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c) 60

d) 55

Answer: b

Explanation: The infix expression is a+b*c+(d*e+f)*g. Evaluating it, 1+2*3+(4*5+6)*2
gives 59.

15. For the given expression tree, write the correct postfix expression.

a) abc*+

b) abc+*

c) ab+c*

d) a+bc*

Answer: a

Explanation: Evaluating the given expression tree gives the infix expression a+b*c.
Converting it to postfix, we get, abc*+.

Infix to Prefix Conversion

1. What data structure is used when converting an infix notation to prefix notation?
a) Stack

b) Queue

c) B-Trees

d) Linked-list

Answer: a

Explanation: First you reverse the given equation and carry out the algorithm of infix
to postfixiexpression. Here, the data structure used is stacks.

2. What would be the Prefix notation for the given equation?

A+{B*C)

a) +tA*CB
b) *B+AC
c) +A*BC
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d) *A+CB

Answer: c

Explanation: Reverse the equation or scan the equation from right to left. Apply the
infix-postfix algorithm. The equation inside the bracket evaluates to CB* and outside
the bracket evaluates to A+ therefore getting CB*A+. Reversing this and we get
+A*BC.

3. What would be the Prefix notation for the given equation?

(B*B)+ (C*D)

a) +*AB*CD

b) *+AB*CD

c) *AB+CD

d) +*BA*CD

Answer: a

Explanation: Reverse the equation or scan the equation from'right to left. Apply the
infix-postfix algorithm. The equation inside the brackets evaluate to DC* and BA*
respectively giving us DC*BA*+ in the end. Reversing this we get the +*AB*CD.

4. What would be the Prefix notation for the given equation?
A+B*C-D

a) +A*B"CD

b) +A"B*CD

c) *A+B~"CD

d) "A*B+CD

Answer: a

Explanation: Reverse the equation or scan the equation from right to left. Apply the
infix-prefix algorithm:<The preference order in ascending order are as follows +*".
Operators are pushed into the stack and popped if its preference is greater than the
one which is getting pushed. In the end all operators are popped. The equation
evaluates to-DC”"B*A+. Reversing this we get our following answer.

5. Out of the following operators (%, *, +, &, $), the one having highest priority is

a) +

b) $

c)”

d) &

Answer: c

Explanation: According to the algorithm (infix-prefix), it follows that the
exponentiation will have the highest priority.

-104 -



abc

6. Out of the following operators (|, *, +, &, $), the one having lowest priority is

a) +

b) $

c) |

d) &

Answer: c

Explanation: According to the algorithm (infix-prefix), it follows that the logical OR
will have the lowest priority.

7. What would be the Prefix notation for the given equation?

A-B~C"D

a) "MABCD

b) ~A"BCD

c) ABCDM»

d) ABAC D

Answer: a

Explanation: Reverse the equation or scan the equation from right to left. Apply the
infix-prefix algorithm. Here we have to remember that the exponentiation has order
of associativity from right to left. Therefore the“stack goes on pushing ”. Therefore
resulting in *ABCD.

8. What would be the Prefix notation far the given equation?

atb-c/dee | £

a) |&-+ab/cdef

b) &|-+ab/cdef

C) |&-ab+/cdef

d) |&-+/abcdef

Answer: a

Explanation: Reverse the equation or scan the equation from right to left. Apply the
infix-prefix algorithm. The preference order in ascending order are as follows |&+*/.

9. What would be the Prefix notation for the given equation?

(at (b)) * (d e)-£)

a) -+a*/"bcdef

b) -+a*/bc"def

c) -+a*b/c"def

d) -a+*/bc def

Answer: b

Explanation: Reverse the equation or scan the equation from right to left. Apply the
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infix-prefix algorithm. The preference order in ascending order are as follows +*/".
Brackets have the highest priority. The equations inside the brackets are solved first.

10. What would be the Prefix notation and Postfix notation for the given equation?

ATB+C

a) ++ABC and AB+C+

b) AB+C+ and ++ABC

c) ABC++ and AB+C+

d) ABC+ and ABC+

Answer: a

Explanation: For prefix notation there is a need of reversing the giving equation and
solving it as a normal infix-postfix question. We see that it doesn’tresult as same as
normal infix-postfix conversion.

11. What would be the Prefix notation for the given equation?

albic

a) a|&bc

b) &|labc

c) |a&bc

d) ab&|c

Answer: c

Explanation: The order of preference of operators is as follows (descending): & |.
The equation a|b&c will be parenthesized as (a|(b&c)) for evaluation.

Therefore the equation for prefix notation evaluates to |a&bc.

Infix to Postfix Conversion Multiple Choice
Questions and Answers (MCQs)

1. When an operand is read, which of the following is done?

a) It is placed on to the output

b) It is placed in operator stack

c) Itis ignored

d) Operator stack is emptied

Answer: a

Explanation: While converting an infix expression to a postfix expression, when an
operand is read, it is placed on to the output. When an operator is read, it is placed
in the operator stack.
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2. What should be done when a left parenthesis ‘(‘ is encountered?

a) Itis ignored

b) It is placed in the output

c) Itis placed in the operator stack

d) The contents of the operator stack is emptied

Answer: c

Explanation: When a left parenthesis is encountered, it is placed on to the operator
stack. When the corresponding right parenthesis is encountered, the stack is
popped until the left parenthesis and remove both the parenthesis.

3. Which of the following is an infix expression?

a) (at+b)*(c+d)

b) ab+c*

c) +ab

d) abct+*

Answer: a

Explanation: (a+b)*(c+d) is an infix expression. +ab is a prefix expression and ab+c*
is a postfix expression.

4. What is the time complexity of an infix to postfix-conversion algorithm?

a) O(N log N)

b) O(N)

c) O(N?)

d) O(M log N)

Answer: b

Explanation: The time complexity of an infix to postfix expression conversion
algorithm is mathematically found to be O(N).

5.What is the postfixcexpression for the corresponding infix expression?

atbh*ct (d¥e)

a) abc*+de*+

b) abc+*de*+

C) atbc*de+*

d) abc*+(de)*+

View Answer

Answer: a

Explanation: Using the infix to postfix expression conversion algorithm, the
corresponding postfix expression is found to be abc*+de*+.
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6. Parentheses are simply ignored in the conversion of infix to postfix expression.
a) True

b) False

Answer: b

Explanation: When a parenthesis is encountered, it is placed on the operator stack.
When the corresponding parenthesis is encountered, the stack is popped until the
other parenthesis is reached and they are discarded.

7. It is easier for a computer to process a postfix expression than an infix
expression.

a) True

b) False

Answer: a

Explanation: Computers can easily process a postfix expression_because a postfix
expression keeps track of precedence of operators.

8. What is the postfix expression for the infix expression?

a-b-c

a) -ab-c

b)ab—-c -

c) — -abc

d) -ab-c

Answer: b

Explanation: The corresponding postfix expression for the given infix expression is
found to be ab-c- and not abc-=

9. What is the postfix expression for the following infix expression?

a/brec—d

a) abcVd-

b) ab/cd”-

c) ab/"cd-

d) abcd”/-

Answer: a

Explanation: Using the infix to postfix conversion algorithm, the corresponding
postfix expression for the infix expression is found to be abc”/d-.

10. Which of the following statement is incorrect with respect to infix to postfix
conversion algorithm?
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a) operand is always placed in the output

b) operator is placed in the stack when the stack operator has lower precedence
c) parenthesis are included in the output

d) higher and equal priority operators follow the same condition

Answer: c

Explanation: Parentheses are not included in the output. They are placed in the
operator stack and then discarded.

11. In infix to postfix conversion algorithm, the operators are associated from?
a) right to left

b) left to right

Cc) centre to left

d) centre to right

Answer: b

Explanation: In infix, prefix and postfix expressions, the operators are associated
from left to right and not right to left.

12. What is the corresponding postfix expression for the given infix expression?

a¥*|btc) /d

a) ab*+cd/

b) ab+*cd/

c) abc*+/d

d) abc+*d/

Answer: d

Explanation: Using the infix to postfix conversion algorithm, the corresponding
postfix expression is obtained @s abc+*d/.

13. What is the correspanding postfix expression for the given infix expression?

at{b*c (d/e~£) *g) *h)

a) ab*cdef/"*g-h+

b) abcdef*g*h*+

c) abcd*?ed/g*-h*+

d) abc*derfg/*-*h+

Answer: b

Explanation: Using the infix to postfix expression conversion algorithm using stack,
the corresponding postfix expression is found to be abcdef/*g*h*+.

14. What is the correct postfix expression for the following expression?
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ath?* (c~d-e)” (f+tg*h) -1

a) abc de-fg+*M*+i-

b) abcde/-fg*+*~h*+i-

c) abcd”e-fgh*+/"*+i-

d) ab™-dc*+efrgh*+i-

Answer: c

Explanation: The postfix expression for the given infix expression is found to-be
abcd”e-fgh*+"*+i- when we use infix to postfix conversion algorithm.

15. From the given Expression tree, identify the correct postfix expression from the
list of options.

a) ab*cd*+

b) ab*cd-+

c) abcd-*+

d) ab*+cd-

Answer: b

Explanation: From the given expression tree, the infix expression is found to be
(a*b)+(c-d). Converting it to,postfix, we get, ab*cd-+.

Prefix to Infix*Conversion Multiple Choice Questions
and Answers (MCQs)

1. What would be the solution to the given prefix notation?

-+ 5\ 105 &5

a2

b) 5

c) 10

d)7

Answer: a

Explanation: The infix notation of the given prefix notation is 5+10/5-5 which gives us 2 as
our answer.
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2. What would be the solution to the given prefix notation?

f /7184 21

a)l

b) 4

c) 2

d) 8

Answer: a

Explanation: The infix notation to the given prefix notation is 16/4/2/1 which gives us 1 as
our answer. The infix notation is got from the prefix notation by traversing the equation from
the right.

3. What would be the solution to the given prefix notation?

+5*3 /784

a) 14

b) 15

c) 18

d) 12

Answer: b

Explanation: The infix notation for the given prefix notation is (9+(3*(8/4))) which solves to
15. So 15 is correct answer.

4. What would be the solution;to the given prefix notation?

a)6

b) -6

c)3

d) -3

View Answer

Answer: b

Explanation: The infix notation for the given prefix notation is (1+2)-3*(6/2). The result of the
given equation is -6.

5. What would be the solution to the given prefix notation?
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- % 157 * /7 & 36

(&)

al

b) O

c)-1

d) -2

Answer: c

Explanation: The infix notation for the given prefix notation is (1*5)-(6/3)*6/2. The result of
the equation is -1.

6. What would be the solution to the given prefix notation?

a) 12

b) 7.5

c)9

d) 13.5

Answer: a

Explanation: The infix notation of the given prefix notation is ((1+2)/(4/2))*(3+5) which
solves to (3/2)*8 which by solving gives us 12.

7. Given a prefix and a postfix notation what are<the difference between them?

a) The postfix equation is solved starting from‘the left whereas the prefix notation is solved
from the right

b) The postfix equation is solved starting-from the right whereas the prefix notation is solved
from the left

c¢) Both equations are solved starting from the same side(right)

d) Both equations are solved starting from the same side(left)

Answer: a

Explanation: The postfix notation is solved starting from left but whereas the prefix notation
is reversed after creating-them, therefore it's solved starting from right.

8. When converting:the prefix notation into an infix notation, the first step to be followed is

a) Reverse the'equation

b) Push the equation to the stack

c) Pushithe equation onto the queue

d) Push the equation to the stack or queue

Answer: a

Explanation: The steps that are followed are: the equation is reversed, pushed onto a stack,
popped one by one and solved. Therefore the first step is reversing the equation.

9. The time complexity of converting a prefix notation to infix notation is
a) O(n) where n is the length of the equation

b) O(n) where n is number of operands

c) O(1)
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d) O(logn) where n is length of the equation
Answer: a

Explanation: The processes that are involved are reversing the equation (O(n)), pushing
them all onto the stack(O(n)), and popping them one by one and solving them (O(n)). Hence
the answer is O(n) where n is the length of the equation.

10. Given two processes (conversion of postfix equation to infix notation and conversion of
prefix notation to infix notation), which of the following is easier to implement?

a) Both are easy to implement

b) Conversion of postfix equation to infix equation is harder than converting a prefix’-notation
to infix notation

c) Conversion of postfix equation to infix equation is easier than converting a‘prefix notation
to infix notation

d) Insufficient data

Answer: ¢

Explanation: As the conversion of prefix notation to infix notation invelves reversing the
equation, the latter is harder to implement than postfix to infix process.

Postfix to Infix Conversion Multiple Choice
Questions and Answers (MCQs)

1. Which of the following data structure is used to €onvert postfix expression to infix
expression?

a) Stack

b) Queue

c) Linked List

d) Heap

Answer: a

Explanation: To convert the postfix expression into infix expression we need stack. We
need stack to maintain the intermediate infix expressions. We use stack to hold operands.

2. The postfix expression-abc+de/*- is equivalent to which of the following infix expression?
a) abc+-de*/

b) (a+b)-d/e*c

c) a-(b+c)*(d/e)

d) abc+*-(d/e)

Answer: c

Explanation: Given postfix expression : abc+de/*-
infix = a(b+c)(d/e)*-

= a(b+c)*(d/e)-

= a-(b+c)*(d/e)

Hence, correct choice is a-(b+c)*(d/e).

3. The equivalent infix expression and value for the postfix form 1 2 + 3*4 5 * — will be

ayl+2*3-4*5and-13
b)) 2+1)*(3-4)*5and 13

- 113 -



abc

c)1+2*3-4)*5and-11

Answer: d

Explanation: Given postfix expression: 12 +3*45* —

=>(1+2)3*45*—

=>((1+2)*3)45*-

=((1+2)*3)(4*5) -

= ((1+2)*3)-(4*5)

So, the equivalent infix expressionis (1 + 2) * 3 — (4 *5) and it’s value is -11.

4. What is the value of the postfix expression23+456 ——*
a) 19

b) 21

c) -4

d) 25

Answer: d

Explanation: Given postfix expression:23+456 ——*
infix=(2+3)4(5-6)-*

=>((2+3)*4-(5-6)

Hence,value=(2+3)*(4-(5-6)) =5*4 - (-1)) =5*5 = 25:

5. The prefix expression of the postfix expression AB+CD** is
a) (A+B)*(C-D)

b) +AB*-CD

c) A+*BCD-

d) *+AB-CD

Answer: d

Explanation: To convert from postfix to prefix, we first convert it to infix and then to prefix.
postfix : AB+CD-*

infix = (A+B) * (C-D)

So, prefix = +AB*-CD,

= *+AB-CD.

Therefore, correct choice is*+AB-CD.

6. Consider the postfix‘expression 456 ab 7 8 a c, where a, b, c are operators. Operator a
has higher precedence over operators b and c. Operators b and c are right associative.
Then, equivalentinfix expression is

a)4dab6b78ac

b)4a5c6b7a8

c)4b5a6c7a8

d4a5b6c7a8

Answer: c

Explanation: Given postfix expression: 456ab78ac

infix=>4((Ba6)b(7al8)c

=>(@4b((Bab)(7a8)c

=>(@4b(Bab))c(7ad)

So, the required infix expressionis4b5a6c¢ 7 a8.
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7. To convert the postfix expression into the infix expression we use stack and scan the
postfix expression from left to right.

a) True

b) False

Answer: a

Explanation: Stack is used to postfix expression to infix expression. And to convert we
follow the following steps: (i) Scan the expression from left to right. (ii) If operand is found,
push it on stack.(iii) If operator is found, the two operands are popped and the combined
infix expression is formed and pushed onto the stack.

8. Which of the following is valid reverse polish expression?

a)aopb

b)opab

c)abop

d) bothopaband ab op

Answer: ¢

Explanation: The postfix expression is also known as the reverse polish expression. In
postfix expressions, the operators come after the operands. So,the correct expression is a
b op and hence a b op is correct.

9. The result of the postfix expression53*9+6/8 4 /+1s
a)8

b) 6

c) 10

d) 9

Answer: b

Explanation: Given postfix expression: 53*9+6/84/ +
Result=53*9+6/84/+

=(5*3)9+6/(8/4)+
=((5*3)+9)/6+(8/4)=(2416)+2=4+2=6.

Sparse Matrix

1. Which matrix has most of the elements (not all) as Zero?

a) ldentity Matrix

b) Unit Matrix

c) Sparse Matrix

d) ZeroMatrix

Answer: c

Explanation: Sparse Matrix is a matrix in which most of the elements are Zero. Identity
Matrix is a matrix in which all principle diagonal elements are 1 and rest of the elements are
Zero. Unit Matrix is also called Identity Matrix. Zero Matrix is a matrix in which all the
elements are Zero.
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2. What is the relation between Sparsity and Density of a matrix?

a) Sparsity = 1 — Density

b) Sparsity = 1 + Density

c) Sparsity = Density*Total number of elements

d) Sparsity = Density/Total number of elements

Answer: a

Explanation: Sparsity of a matrix is equal to 1 minus Density of the matrix. The Sparsity of
matrix is defined as the total number of Zero Valued elements divided total number of
elements.

3. Who coined the term Sparse Matrix?

a) Harry Markowitz

b) James Sylvester

c¢) Chris Messina

d) Arthur Cayley

Answer: a

Explanation: Harry Markowitz coined the term Sparse Matrix. James' Sylvester coined the
term Matrix. Chris Messina coined the term Hashtag and Arthur-Cayley developed the
algebraic aspects of a matrix.

4. Is O(n) the Worst case Time Complexity for addition of:two Sparse Matrix?

a) True

b) False

Answer: a

Explanation: In Addition, the matrix is traversed linearly, hence it has the time complexity of
O(n) where n is the number of non-zero elements in the largest matrix amongst two.

5. The matrix contains m rows and n-columns. The matrix is called Sparse Matrix if

a) Total number of Zero elements > (m*n)/2

b) Total number of Zero elements =m +n

c) Total number of Zero elements = m/n

d) Total number of Zeroelements = m-n

Answer: a

Explanation: Forymatrix to be Sparse Matrix, it should contain Zero elements more than the
non-zero elements. Total elements of the given matrix is m*n. So if Total number of Zero
elements >(m*n)/2, then the matrix is called Sparse Matrix.

6. Which of the following is not the method to represent Sparse Matrix?

a) Dictionary of Keys

b) Linked List

c) Array

d) Heap

Answer: d

Explanation: Heap is not used to represent Sparse Matrix while in Dictionary, rows and
column numbers are used as Keys and values as Matrix entries, Linked List is used with
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each node of Four fields (Row, Column, Value, Next Node) (2D array is used to represent
the Sparse Matrix with three fields (Row, Column, Value).

7. Is Sparse Matrix also known as Dense Matrix?

a) True

b) False

Answer: b

Explanation: Sparse Matrix is a matrix with most of the elements as Zero elements while
Dense Matrix is a matrix with most of the elements as Non-Zero element.

8. Which one of the following is a Special Sparse Matrix?

a) Band Matrix

b) Skew Matrix

¢) Null matrix

d) Unit matrix

Answer: a

Explanation: A band matrix is a sparse matrix whose non zero.elements are bounded to a
diagonal band, comprising the main diagonal and zero or more diagonals on either side.

9. In what way the Symmetry Sparse Matrix can be stored efficiently?

a) Heap

b) Binary tree

c) Hash table

d) Adjacency List

Answer: b

Explanation: Since Symmetry Sparse-Matrix arises as the adjacency matrix of the
undirected graph. Hence it can be stored efficiently as an adjacency list.

Binary Trees using Array

1. How many children does a binary tree have?
a)2

b) any number of children

c)Oorlor2

d)Oorl

Answer: ¢
Explanation: Can have atmost 2 nodes.

2. What is/are the disadvantages of implementing tree using normal arrays?

a) difficulty in knowing children nodes of a node

b) difficult in finding the parent of a node

¢) have to know the maximum number of nodes possible before creation of trees
d) difficult to implement
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Answer: c

Explanation: The size of array is fixed in normal arrays. We need to know the number of
nodes in the tree before array declaration. It is the main disadvantage of using arrays to
represent binary trees.

3. What must be the ideal size of array if the height of tree is ‘I'?
a) 2-1

b) I-1

c)l

d) 2l

Answer: a
Explanation: Maximum elements in a tree (complete binary tree in worst case) of height ‘L’
is 2-1. Hence size of array is taken as 2*-1.

4. What are the children for node ‘W’ of a complete-binary tree in an array representation?
a) 2w and 2w+1

b) 2+w and 2-w

c) w+1/2 and w/2

d) w-1/2 and w+1/2

Answer: a

Explanation: The left child is generally taken as 2*w whereas the right child will be taken as
2*w+1 because root node is present at index 0 inthe array and to access every index
position in the array.

5. What is the parent for a node ‘W’ of a complete binary tree in an array representation
when w is not 0?

a) floor(w-1/2)

b) ceil(w-1/2)

c) w-1/2

d) w/2

Answer: a

Explanation: Floor of w-1/2 because we can’t miss a node.

6. If the tree'is not a complete binary tree then what changes can be made for easy access
of children of a node in the array?

a) every node stores data saying which of its children exist in the array

b) no need of any changes continue with 2w and 2w+1, if node is at i

c) keep a seperate table telling children of a node

d) use another array parallel to the array with tree

Answer: a

Explanation: Array cannot represent arbitrary shaped trees. It can only be used in case of
complete trees. If every node stores data saying that which of its children exists in the array
then elements can be accessed easily.
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7. What must be the missing logic in place of missing lines for finding sum of nodes of
binary tree in alternate levels?

Ale_gr—consider —complete binary tres:-height-32, [1.2.3.4.5
must be 23
n=power (2, height)-1;
elements
For(i=l;i<=n;)

1

S/assume input is height and ali] contains tres

For(j=l; j<=pow (2, currentlewel-1) ;j++)
to 1 and sum is initialized o O
i
sumFsumtali];
i=i+l;

Aipresent lewel is initialized

L1Z

S/missing logic

i=it+pow (2, currentlewel);
currentlevel=currentlewvel+;
j=l;

b)

i=it+pow (2, currentlewel) ;
currentlevel=currentlewel+Z;

c)

i=i-pow (2, currentigwviel);
currentlevel=currentlewel+ ;
j=L:

d)

i=i+pow (2, currentlewel);
currentlevel=currentlewel+l;
j=l:

Answer: a

Explanation: The i value must skip through all nodes in the next level and current level must
be one+next level.
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8. Consider a situation of writing a binary tree into a file with memory storage efficiency in
mind, is array representation of tree is good?

a) yes because we are overcoming the need of pointers and so space efficiency

b) yes because array values are indexable

c) No it is not efficient in case of sparse trees and remaning cases it is fine

d) No linked list representation of tree is only fine

Answer: c

Explanation: In case of sparse trees (where one node per level in worst cases), the array
size (2")-1 where h is height but only h indexes will be filled and (2")-1-h nodes will.be left
unused leading to space wastage.

9. Why is heap implemented using array representations than tree(linked-list)
representations though both tree representations and heaps have same complexities?

for binary heap
—insert: O0{log n)
—delete min: ¢(log n)

for a tree
—insert: O0{log n)
—delete: O0{log n)

Then why go with array representation when both are having same values ?

a) arrays can store trees which:are complete and heaps are not complete

b) lists representation takes more memory hence memory efficiency is less and go with
arrays and arrays have better caching

c) lists have better caching

d) In lists insertion and deletion is difficult

Answer: b

Explanation: In memory the pointer address for next node may not be adjacent or nearer to
each other and also array have wonderful caching power from os and manipulating pointers
is a overhead. Heap data structure is always a complete binary tree.

10. Can a tree stored in an array using either one of inorder or post order or pre order
traversals be again reformed?

a) Yes just traverse through the array and form the tree

b) No we need one more traversal to form a tree

c) No in case of sparse trees

d) Yes by using both inorder and array elements

Answer: b

Explanation: We need any two traversals for tree formation but if some additional stuff or
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techniques are used while storing a tree in an array then one traversal can facilitate like also
storing null values of a node in array.

Binary Trees using Linked Lists

1. Advantages of linked list representation of binary trees over arrays?
a) dynamic size

b) ease of insertion/deletion

c) ease in randomly accessing a node

d) both dynamic size and ease in insertion/deletion

Answer: d
Explanation: It has both dynamic size and ease in insertion and deletion as advantages.

2. Disadvantages of linked list representation of binary trees over arrays?
a) Randomly accessing is not possible

b) Extra memory for a pointer is needed with every element in the list

c) Difficulty in deletion

d) Random access is not possible and extra memory with every element

Answer: d
Explanation: Random access is not possible with linked lists.

3. Which of the following traversing algorithm is not.used to traverse in a tree?

a) Post order

b) Pre order

c) Post order

d) Randomized

Answer: d

Explanation: Generally, all nodes in-a'tree are visited by using preorder, inorder and
postorder traversing algorithms.

4. Level order traversal of a tree is formed with the help of
a) breadth first search

b) depth first search

c) dijkstra’s algorithm

d) prims algorithm

Answer: a

Explanation: Level order is similar to bfs.

5. Identify the reason which doesn’t play a key role to use threaded binary trees?

a) The storage required by stack and queue is more

b) The pointers in most of nodes of a binary tree are NULL

c) It is Difficult to find a successor node

d) They occupy less size

Answer: d

Explanation: Threaded binary trees are introduced to make the Inorder traversal faster
without using any stack or recursion. Stack and Queue require more space and pointers in
the majority of binary trees are null and difficulties are raised while finding successor nodes.
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Size constraints are not taken on threaded binary trees, but they occupy less space than a
stack/queue.

6. The following lines talks about deleting a node in a binary tree.(the tree property must not
be violated after deletion)

i) from root search for the node to be deleted

ii)

iil) delete the node at

what must be statement ii) and fill up statement iii)

a) ii)-find random node,replace with node to be deleted. iii)- delete the node

b) ii)-find node to be deleted. iii)- delete the node at found location

c) ii)-find deepest node,replace with node to be deleted. iii)- delete a node

d) ii)-find deepest node,replace with node to be deleted. iii)- delete the deepest node
Answer: d

Explanation: We just replace a to be deleted node with last leaf node of-&’tree. this must not
be done in case of BST or heaps.

7. What may be the psuedo code for finding the size of a tree?

a) find_size(root_node—>left_node) + 1 + find_size(root_node—>right_node)

b) find_size(root_node—>left_node) + find_size(root_node—>right_node)

c) find_size(root_node—>right_node) — 1

d) find_size(root_node—>left_node + 1

Answer: a

Explanation: Draw a tree and analyze the expression. we are always taking size of left
subtree and right subtree and adding root value(1) to it and finally printing size.

8. What is missing in this logic of finding a path in the tree for a given sum (i.e checking
whether there will be a path from raots to leaf nodes with given sum)?

checkSum(struct bin-treendde’ *root , int sum) :
if (root==mnll)
return sum as 0
elsa
leftover sumrsum-root node—>value

S imissing

a) code for having recursive calls to either only left tree or right trees or to both subtrees
depending on-their existence

b) code for-having recursive calls to either only left tree or right trees

c) code for having recursive calls to either only left tree

d) code for having recursive calls to either only right trees

Answer: a

Explanation: if(left subtree and right subtree) then move to both subtrees

else if only left subtree then move to left subtree carrying leftover_sum parameter
else if only right subtree then move to right subtree carrying leftover_sum parameter.
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9. What must be the missing logic below so as to print mirror of a tree as below as an

example® o o
x © & Q)
@) (3 (5 @

iF{rootnode) -
mirror (rootnode——>left)
mirror (rootnode——>right)

S /missing

end

a) swapping of left and right nodes is missing

b) swapping of left with root nodes is missing

c¢) swapping of right with root nodes is missing

d) nothing is missing

Answer: a

Explanation: Mirror is another tree with left and right children of nodes are interchanged as
shown in the figure.

10. What is the code below trying to print?

void printi(tree *root,tree *‘node)
{

if{root =—null) retumm O

if {root——*left=—node || reoct--*right=—node || print{root-
-left, node) | |printf (roob<=right , node )

{

print (root—>datad
}
}

a) just printing all nodes

b) not a valid logic to do any task

c) printing ancestors of a node passed as argument

d) printing nodes from leaf node to a node passed as argument

Answer: c

Explanation: We are checking if left or right node is what the argument sent or else if not the
case then move to left node or right node and print all nodes while searching for the
argument node.
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Binary Tree Operations
1. What is the maximum number of children that a binary tree node can have?
a0
b) 1
c)2
d) 3

Answer: c
Explanation: In a binary tree, a node can have atmost 2 nodes (i.e.) 0,1 or 2 left and right
child.

2. The following given tree is an example for?

a) Binary tree

b) Binary search tree

c¢) Fibonacci tree

d) AVL tree

Answer: a

Explanation: The given tree is an example forbinary tree since has got two children and the
left and right children do not satisfy binary search tree’s property, Fibonacci and AVL tree.

3. A binary tree is a rooted tree but notan ordered tree.

a) true

b) false

Answer: b

Explanation: A binary trees a rooted tree and also an ordered tree (i.e) every node in a
binary tree has at most,two children.

4. How many common operations are performed in a binary tree?

a)l

b) 2

c)3

d) 4

Answer: c

Explanation: Three common operations are performed in a binary tree- they are insertion,
deletion and traversal.
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5. What is the traversal strategy used in the binary tree?

a) depth-first traversal

b) breadth-first traversal

c) random traversal

d) Priority traversal

Answer: b

Explanation: Breadth first traversal, also known as level order traversal is the traversal
strategy used in a binary tree. It involves visiting all the nodes at a given level.

6. How many types of insertion are performed in a binary tree?

al

b) 2

c)3

d) 4

Answer: b

Explanation: Two kinds of insertion operation is performed in a binary tree- inserting a leaf
node and inserting an internal node.

7. What operation does the following diagram depict?

a) inserting a leaf node

b) inserting an internal nede

c) deleting a node with<0 or 1 child

d) deleting a node with 2 children

Answer: c

Explanation: The above diagram is a depiction of deleting a node with 0 or 1 child since the
node D which has 1 child is deleted.

8. General ordered tree can be encoded into binary trees.

a) true

b) false

Answer: a

Explanation: General ordered tree can be mapped into binary tree by representing them in a
left-child-right-sibling way.
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9. How many bits would a succinct binary tree occupy?

a) n+0(n)

b) 2n+0O(n)

c) n/2

d) n

Answer: b

Explanation: A succinct binary tree occupies close to minimum possible space established
by lower bounds. A succinct binary tree would occupy 2n+O(n) bits.

10. The average depth of a binary tree is given as?

a) O(N)

b) O(VN)

c) O(N?)

d) O(log N)

Answer: d

Explanation: The average depth of a binary tree is given as O(YN). In case of a binary
search tree, it is O(log N).

11. How many orders of traversal are applicable to a binary tree (In General)?
al
b) 4
c)2
d) 3

Answer: d
Explanation: The three orders of traversal that can be applied to a binary tree are in-order,
pre-order and post order traversal.

12. If binary trees are represented in-arrays, what formula can be used to locate a left child,
if the node has an index i?

a) 2i+1

b) 2i+2

c) 2i

d) 4i

Answer: a

Explanation: If binary trees are represented in arrays, left children are located at indices
2i+1 and right children at 2i+2.

13. Using'what formula can a parent node be located in an array?

a) (i+1)/2

b) (i-1)/2

c)il2

d) 2i/2

Answer: b

Explanation: If a binary tree is represented in an array, parent nodes are found at indices (i-
1)/2.
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14. Which of the following properties are obeyed by all three tree — traversals?

a) Left subtrees are visited before right subtrees

b) Right subtrees are visited before left subtrees

c) Root node is visited before left subtree

d) Root node is visited before right subtree

Answer: a

Explanation: In preorder, inorder and postorder traversal the left subtrees are visited before
the right subtrees. In Inorder traversal, the Left subtree is visited first then the Root node
then the Right subtree. In postorder traversal, the Left subtree is visited first, then Right
subtree and then the Root node is visited.

15. Construct a binary tree using the following data.
The preorder traversal of a binary tree is 1, 2, 5, 3, 4. The inorder traversal:of the same
binary tree is 2, 5, 1, 4, 3.

a)

b)
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, OO

d) o °
Answer: d

Explanation: Here,

Preorder Traversalis 1, 2, 5, 3, 4
Inorder Traversal is 2, 5, 1, 4, 3

Root node of binary tree is the first'hode in Preorder traversal.
The rough sketch of tree is:

25143

/ \
v

25 43

Second node in preorder traversal is 2. This makes 5 as right child to node 2. The fourth
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node in preorder traversal is 3. This makes 4 as right child to node 3. Thus the final tree is:

Preorder Traversal
1. For the tree below, write the pre-order traversal.

a2,7,2,6,5,11,5,9,4
b)2,7,5,2,6,9,5, 11,4
c)2,511,6,7,4,9,5,2
d2 756,11, 2,5, 49
Answer: a

Explanation: Pre,order traversal follows NLR(Node-Left-Right).
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2. For the tree below, write the post-order traversal.

a)2,7,2,6,5,11,5,9,4
b)2,7,5 2,6,9,5, 11,4
c)2,5,11,6,7,4,9,5,2
d2,7,56,11,2,5,4,9
Answer: ¢

Explanation: Post order traversal follows LRN(Left-Right-Node).

3. Select the code snippet which performs pre-order:traversal.
a)

public wvoid precrder(Tree root)

{
System._out _println (root.dabal;
precrder (root _left) ;
precrder(root _right);

b)

publie \void precrder(Tree root)

{
precrder (root .left) ;
System_out _println (root.data);
precrder(root.right);
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public wvoid precrder(Tree root)

{
System.out .println (root_data);
precrder (root .right);
precrder (oot .left) ;
}
d)
public wvoid precorder(Tree root)
{
precrder (root .right);
precrder (root .left) ;
System.out .printlni{root.data) ;
}
Answer: a

Explanation: Pre-order traversal follows NLR(Node-Left-Right).

4. Select the code snippet which performs post-order traversal.

a)
public wvoid postorder (Tree root)
{
System.out .println (oot d8ta) ;
postorder (root.left);
postorder ( root. rightly
}
b)
public wvoid postorder (Tree root)
{
postorder (root.left);
postorder ( root.right) ;
System._out println (root._data);
}
C)
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public wvoid postorder (Tree root)

{
System.out .println (root._data);
postorder (root.right) ;
postorder (root_left);

d)
public wvoid postorder (Tree root)
i
postorder (root . right) ;
System_out _println({root.data);
postorder (root . left);
}
Answer: b

Explanation: Post order traversal follows NLR(Left-Right-Node).

5. Select the code snippet that performs pre-order traversal iteratively.

a)
public wvoid prelrder(Tree rboot)
{
if (root = mull) return;
Stack<Tree> stk'= new Stack<Tree>();
st _add(root) ;
while (!stk{(empty(]]
{
Tree node = stk.popl);
System.out.print (node .data + ™ "™ ;
if (node.left != null) stk._pushinode _ left);
if (node_right !'= null) stk.pushi{node_right);
1
}
b)
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public wvoid prelrder(Tree root)
{
if (root == mull) return;
Stack<Tree> stk = mnew Stack<Tree>=();
while (!stk.emptyl))
{
Tree node = stk.popl);
System.out . print (node _data + ™ " ;
if (node_right !'= null) stk.pushi{node _right);
if (node.left != null) stk.push{node.left);

}
c)
public wvoid preQrder(Tree root)
{

if (root == null) return;
Stack<Tree> stk = new Stack<Tree>();
st.add({root);
while (!stk.empty())
{
Tree node = stk.popl);
System.out .print (node .data + ™ ") ;
if (node_right !'= null) stk.push(node _right);
if (node.left != null) stk.push (node.left)

d)

public wvoid preQrder(Tree root)
{

if (root == muall) return;
Stack<Tree> stk = new Stack<Tree>();
st_add{root);
while (!stk.emptyl)l]
{
Tree node = stk.pop ()
System_ oublprint (node _data + ™ " ;
if (nodésyxight !'= mull) stk_pushinode .left);
if (ndde’ left '= nmll) stk.push (node_right);

Answercc
Explanation: Add the root to the stack first, then continously check for the right and left

children of the top-of-the-stack.
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6. Select the code snippet that performs post-order traversal iteratively.

a)
public wvoid postorder (Tree root)
i
if (root == mmll)
return;
Stack<Tree* stk = new Stack<Tree>();
Tree node = root;
while (!stk.isEmpty() || node !'= mull)
{
while (node != null)
{
if (node.right != mmll)
stk.add (node.left);
stk .add(node) ;
node = node _right;
}
node = stk.popil;
if (node_right != mll && !'stk.isEmpty ()
stk.peek(]))
{
Trees nodeBight = stk .popl);
stk.push (node) ;
node = nodeBRight;
} elaes
{
System.out.print(node data ™ ")
node = null;
}
}
}
b)
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public wvoid postorder (Tree root)

{
if (root == mmll)
retunrn;
Stack<Tree> stk = mew Stack<Tree>();

Tree node = root;

while (!stk.isEmptvy() || node !'= null)

{
while (node != null)

i
if (node.right != mll)
stk_add (node_right) ;
stk.add(node);
node = node _left;

}
node = stk.popll:
if (node.right != mmll && !stk.isEmpty() && node.right =5

stk._peek(])

i
Trees nodeRight = stk _popll;
stk.push (node) ;
node = nodeBight;
} else

{
System_out._print(node data + ™ ");

node = null;

c)
public woid postorder (Tree root)
{
if (root == null)
retum;

Stack-<Tree> stk = new-Stack<Tree>(];

Tree node = root;
while (!stk.isEmpti™) ||

{

node != null)

while (node '= null)

{

if\ {node _right !'= mll)
stk.add (node. right) ;

stk.add(node);
node = node . left;

}

node = stk.popil;

if (node._right != nunll)

{
Trees nodeRight = stk.popl();

stk .push (node) ;
node = nodeBRight;
} elaes

{
System_out.print(node data + ™ ");

node = mall;
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d)

public woid postorder (Tree root)

{
if (root == numll)
retum;
Stack<Tree> stk = new Stack<Tree>();
Tree node = root;
while (!stk.isEmpty() || node !'= mull)

{
while (node != mull)

{
if (node.right != mll)
stk.add (node.left);
stk .add(node) ;
node = node . left;

}
node = stk.pop();
if (node.right != null)

{
Trees nodeRight = stk.popl();
stk .push (node) ;
node = nodeleft;

} elaes

{
System.out.print(node data + ™ ") ;
node = null;

}
Answer: b
Explanation: The left and right children are added first to the stack, followed by the node,
which is then popped. Post-order follows LRI policy.

7. What is the time complexity of pre-order traversal in the iterative fashion?

a) O(1)

b) O(n)

c) O(logn)

d) O(nlogn)

Answer: b

Explanation: Since you have to go through all the nodes, the complexity becomes O(n).

8. What is the space complexity of the post-order traversal in the recursive fashion? (d is
the tree depth and n is the number of nodes)

a) O(1)

b) O(nlogd)

c) O(logd)

d) O(d)

Answer: d

Explanation: In the worst case we have d stack frames in the recursive call, hence the
complexity is O(d).
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9. To obtain a prefix expression, which of the tree traversals is used?

a) Level-order traversal

b) Pre-order traversal

c) Post-order traversal

d) In-order traversal

Answer: b

Explanation: As the name itself suggests, pre-order traversal can be used.

10. Consider the following data. The pre order traversal of a binary tree is A, B, E, C, D. The
in order traversal of the same binary tree is B, E, A, D, C. The level order sequencé-for the
binary tree is
a)A, C,D, B,
b) A, B, C, D,
c)A B, CE,
dD,B,E A
Answer: b
Explanation: The inorder sequence is B, E, A, D, C and Preorder;sequence is A, B, E, C, D.
The tree constructed with the inorder and preorder sequence‘is

The levelorder traversal (BFSctraversal) is A, B, C, E, D.

E
E
D
C

11. Consider the following data and specify which one is Preorder Traversal Sequence,
Inorder and Postorder sequences.

S1:N,M,P, 0O, Q

S2:N, P, Q, O M

S3: M, N,.O; P, Q

a) Sl isipreorder, S2 is inorder and S3 is postorder

b) S1 is inorder, S2 is preorder and S3 is postorder

c) Slis inorder, S2 is postorder and S3 is preorder

d) S1 is postorder, S2 is inorder and S3 is preorder

Answer: c

Explanation: Preorder traversal starts from the root node and postorder and inorder starts
from the left child node of the left subtree. The first node of S3 is different and for S1 and S2
it's the same. Thus, S3 is preorder traversal and the root node is M. Postorder traversal
visits the root node at last. S2 has the root node(M) at last that implies S2 is postorder
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traversal. S1 is inorder traversal as S2 is postorder traversal and S3 is preorder traversal.
Therefore, S1 is inorder traversal, S2 is postorder traversal and S3 is preorder traversal.

Postorder Traversal

1. In postorder traversal of binary tree right subtree is traversed before visiting root.
a) True
b) False

Answer: a
Explanation: Post-order method of traversing involves — i) Traverse left subtree in post-
order, ii) Traverse right subtree in post-order, iii) visit the root.

2. What is the possible number of binary trees that can be created with"3 nodes, giving the
sequence N, M, L when traversed in post-order.

a) 15

b) 3

c)5

d) 8

Answer: c
Explanation: 5 binary trees are possible and they are,

L ] L L
L
L
M M
M .t
1
N N
N
N

3. The post-order traversal of a binary tree is O P Q R S T. Then possible pre-order
traversal will be
a)TQRSOPR
b) TOQRPS
C)TQOPSR
dTQOSPR

Answer: c

Explanation: The last, second last nodes visited in post-order traversal are root and it’s right
child respectively. Option T Q R S O P can’t be a pre-order traversal, because nodes O, P
are visited after the nodes Q, R, S. Option T O Q R P S, can'’t be valid, because the pre-
order sequence given in option T O Q R P S and given post-order traversal creates a tree
with node T as root and node O as left subtree. Option T Q O P S R is valid. Option T Q O
S P Ris not valid as node P is visited after visiting node S.
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4. A binary search tree contains values 7, 8, 13, 26, 35, 40, 70, 75. Which one of the
following is a valid post-order sequence of the tree provided the pre-order sequence as 35,
13,7, 8, 26, 70, 40 and 75?

a) 7,8, 26, 13, 75, 40, 70, 35

b) 26, 13, 7, 8, 70, 75, 40, 35

c) 7,8, 13, 26, 35, 40, 70, 75

d) 8, 7, 26, 13, 40, 75, 70, 35

Answer: d

Explanation: The binary tree contains values 7, 8, 13, 26, 35, 40, 70, 75. The given pre-
order sequence is 35, 13, 7, 8, 26, 70, 40 and 75. So, the binary search tree formed.is

Thus post-order sequence for the tree is 8, 7, 26, 13, 40, 75, 70 and 35.

5. Which of the following pair’s traversals on.abinary tree can build the tree uniquely?
a) post-order and pre-order

b) post-order and in-order

c) post-order and level order

d) level order and preorder

Answer: b
Explanation: A binary tree.can uniquely be created by post-order and in-order traversals.

6. A full binary.tree can be generated using

a) post-order and pre-order traversal

b) pre-order-traversal

C) post-order traversal

d) in-order traversal

Answer: a

Explanation: Every node in a full binary tree has either 0 or 2 children. A binary tree can be
generated by two traversals if one of them is in-order. But, we can generate a full binary
tree using post-order and pre-order traversals.
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7. The maximum number of nodes in a tree for which post-order and pre-order traversals
may be equal is

a)3

b) 1

Cc) 2

d) any number

Answer: b

Explanation: The tree with only one node has post-order and pre-order traversals equal.

8. The steps for finding post-order traversal are traverse the right subtree, traverse‘the left
subtree or visit the current node.

a) True

b) False

Answer: b
Explanation: Left subtree is traversed first in post-order traversal, then the right subtree is
traversed and then the output current node.

9. The pre-order and in-order are traversals of a binary treeare TMLNP O QandLMNT
O P Q. Which of following is post-order traversal of the tree?

a)LNMOQPT

b)NMOPOLT

COLMNOPQT

dOPLMNQT

Answer: a

Explanation: The tree generated by using-given pre-order and in-order traversal is

Thus, LN M O Q P'T will be the post-order traversal.

10. For abinary tree the first node visited in in-order and post-order traversal is same.
a) True
b) False

Answer: b
Explanation: Consider a binary tree,
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Its in-order traversal — 13 14 16 19
Its post-order traversal- 14 13 19 16. Here the first node visited is not same.

11. Find the postorder traversal of the binary tree shown below.

a)PQRSTUVWX

b)WRSQPVTUX

COSWTQXUVRP

dSTWUXVQRP

Answer: c

Explanation: In postorder traversal.the left subtree is traversed first and then the right
subtree and then the current node. So, the posturer traversal of the treeis, SWTQ XU V
R P.

Inorder Traversal
1. For the tree below, write the in-order traversal.

()
ONO
OO0
) & ©

a)6,2,5,7,11,2,5,9,4
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b)6,5,2,11,7,4,9,5,2
c)2,72,6,511,5,9,4
d2,7,6,511,2,9,5,4
Answer: a

Explanation: In-order traversal follows LNR(Left-Node-Right).

2. For the tree below, write the level-order traversal.

Answer: b
Explanation: Level order traversal follows a breadth first search approach.

3. Select the code snippet which performs in-order traversal.

a)
public wvoid inorder (Tfee root)
{
System.oulprintln (root.data);
inorder (oot . left) ;
inordex froot . right) ;
}
b)

public(vwoid inorder (Tree root)

{
inorder (root . left) ;
System.out .println{root.data);
inorder (root _right) ;
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public woid inorder (Tree root)

{
System.out . .println (root.data);
inorder (root . right) ;
inorder (root.left);

d)

public wvoid inorder (Tree root)
{
inorder (root_right) ;
inorder (root.left);
System_out println (root.data);

Answer: b
Explanation: In-order traversal follows LNR(Left-Node-Right).

4. Select the code snippet which performs level-order traversal.

a)
public static woid levelOrder|(Tree root)
{
Queues<Node> gqueuse=new LinkedList<Mode>();
gueue . add (root ) ;
while [ lgueue . isEmgzty )]
{
Node templode=gqueus poll();
System.out _println("%d ", templode_data);
if (templlode left!=null)
gueusg-add ( templode . left);
if (eemplode _right !=null)
gueue _add (templode . right) ;
}
}
b)
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public static woid levelOrder (Tree root)

{ Queus<HNoder gqueus=new LinkedList<Node=();
queue _add (root ) ;
while | !gueue isEmpty ()]
{
Node templode=gueue poll();
System._out _println("%d ", templNode_data);
if (templode left!=mnull)
gueue .add ( templiode . right) ;
if (templode right!=null)
gueue .add (templode . 1left) ;
}
}

public static woid levelOrder (Tree root)

{
fueus<Hode> queus=new LinkedList<Hode>();
gqueue _add (root ) ;
while | !gueue isEmpty ()]
{
Hode templode=gueus_poll();
System_out _println("%d ", templode_data);
if (templode _right !=null)
gueue .add (templode  left);
if (templode left!=null)
gueue .add ( templode . right) ;
}
}
d)
public static woid levelQrder(Tree root)
{
fueus<Hode> gueusshew LinkedList<Node>();
gqueue . add (root) ¢
while (| lgueue AsEmpty ()]
{
Node tempMode=gueue .poll();
System.out _println("%d ", templiode _data);
if (vemplode . right!=null)
fgueue add (templode . left left) ;
if (templode left!=mnll)
gqueue .add (termpliode . right . right) ;
}
}
Answer: a

Explanation: Firstly add the root node to the queue. Then for all the remaining nodes, pop

the front end of the queue and print it, add the left and right children of the popped node to
the queue.

- 144 -



abc

5. What is the space complexity of the in-order traversal in the recursive fashion? (d is the
tree depth and n is the number of nodes)

a) O(1)

b) O(nlogd)

c) O(logd)

d) O(d)

Answer: d
Explanation: In the worst case we have d stack frames in the recursive call, hence the
complexity is O(d).

6. What is the time complexity of level order traversal?
a) O(1)

b) O(n)

c) O(logn)

d) O(nlogn)

Answer: b
Explanation: Since you have to go through all the nodes, the'complexity becomes O(n).

7. Which of the following graph traversals closely imitates level order traversal of a binary
tree?

a) Depth First Search

b) Breadth First Search

c) Depth & Breadth First Search

d) Binary Search

Answer: b
Explanation: Both level order.iree traversal and breadth first graph traversal follow the
principle that visit your neighbors first and then move on to further nodes.

8. In a binary search tfee, which of the following traversals would print the numbers in the
ascending order?

a) Level-order traversal

b) Pre-order traversal

c) Post-ordertraversal

d) In-order traversal

Answer: d

Explanation: In a binary search tree, a node’s left child is always lesser than the node and
right child is greater than the node, hence an in-order traversal would print them in a non
decreasing fashion.
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Binary Tree Properties
1. The number of edges from the root to the node is called of the tree.
a) Height
b) Depth
c) Length
d) Width
Answer: b
Explanation: The number of edges from the root to the node is called depth of the tree.

2. The number of edges from the node to the deepest leaf is called of;the tree.
a) Height

b) Depth

c) Length

d) Width

Answer: a

Explanation: The number of edges from the node to the deepest-leaf is called height of the
tree.

3. What is a full binary tree?

a) Each node has exactly zero or two children
b) Each node has exactly two children

c) All the leaves are at the same level

d) Each node has exactly one or two children

Answer: a
Explanation: A full binary tree is a tree.in-which each node has exactly 0 or 2 children.

4. What is a complete binary tree?

a) Each node has exactly zer6 or two children

b) A binary tree, which is-completely filled, with the possible exception of the bottom level,
which is filled from right.to left

c) A binary tree, whieh'is completely filled, with the possible exception of the bottom level,
which is filled from-left to right

d) A tree In which'all nodes have degree 2

Answer: c

Explanation: A binary tree, which is completely filled, with the possible exception of the
bottom level, which is filled from left to right is called complete binary tree. A Tree in which
each node has exactly zero or two children is called full binary tree. A Tree in which the
degree of each node is 2 except leaf nodes is called perfect binary tree.

5. What is the average case time complexity for finding the height of the binary tree?
a) h = O(loglogn)

b) h = O(nlogn)

c) h=0(n)
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d) h = O(log n)

Answer: d

Explanation: The nodes are either a part of left sub tree or the right sub tree, so we don’t
have to traverse all the nodes, this means the complexity is lesser than n, in the average
case, assuming the nodes are spread evenly, the time complexity becomes O(logn).

6. Which of the following is not an advantage of trees?

a) Hierarchical structure

b) Faster search

c) Router algorithms

d) Undo/Redo operations in a notepad

Answer: d

Explanation: Undo/Redo operations in a notepad is an application of sta¢k. Hierarchical
structure, Faster search, Router algorithms are advantages of trees.

7. In a full binary tree if number of internal nodes is |, then number of leaves L are?

a) L = 2*
byL=1+1
cL=1-1
dL=2*-1
Answer: b

Explanation: Number of Leaf nodes in full binary tree is equal to 1 + Number of Internal
NodesieL=1+1

8. In a full binary tree if number of internal nodes is I, then number of nodes N are?

a) N = 2%
byN=1+1
c)N=1-1
dN=2*+1
Answer: d

Explanation: Relation between number of internal nodes(l) and nodes(N) is N = 2*|+1.

9. In a full binary tree if there are L leaves, then total number of nodes N are?

a) N = 2*L:
b)N=L+1
c)N=L-1
dN=2*L-1
Answer: d

Explanation: The relation between number of nodes(N) and leaves(L) is N=2*L-1.
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10. Which of the following is incorrect with respect to binary trees?

a) Let T be a binary tree. For every k = 0, there are no more than 2k nodes in level k

b) Let T be a binary tree with A levels. Then T has no more than 2*-* nodes

c) Let T be a binary tree with N nodes. Then the number of levels is at least ceil(log (N + 1))
d) Let T be a binary tree with N nodes. Then the number of levels is at least floor(log (N +

1))
Answer: d

Explanation: In a binary tree, there are atmost 2k nodes in level k and 2** total number of
nodes. Number of levels is at least ceil(log(N+1)).

11. Construct a binary tree by using postorder and inorder sequences given below.
Inorder: N, M, P, O, Q
Postorder: N, P, Q, O, M

b)
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C)
d)
Answer: d

Explanation: Here,

Postorder Traversal: N, P, Q, O, M

Inorder Traversal: N, M, P, O, Q

Root node of tree is the last visiting node in Postorder traversal. Thus, Root Node = ‘M.
The partial tree constructed is:

N,M.P,O,Q

N P,0,Q

The second last node in postorder traversal is O. Thus, node P becomes left child of node
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O and node Q becomes right child of node Q. Thus, the final tree is:

12. Construct a binary search tree by using postorder sequence given below.
Postorder: 2, 4, 3,7, 9, 8, 5.

a)
b)

- 150 -


https://www.sanfoundry.com/wp-content/uploads/2017/08/data-structure-questions-answers-binary-tree-properties-q11d.png
https://www.sanfoundry.com/wp-content/uploads/2017/08/data-structure-questions-answers-binary-tree-properties-q12a.png
https://www.sanfoundry.com/wp-content/uploads/2017/08/data-structure-questions-answers-binary-tree-properties-q12b.png

abc

OOOC

OO0

Answer: b
Explanation: Postorder sequence is 2, 4,3, 7,9, 8, 5.
Inorder sequence is the ascending order of nodes in Binary search tree. Thus, Inorder

sequenceis 2, 3, 4, 5, 7, 8, 9. The tree constructed using Postorder and Inorder sequence
is

13. Construct a binary tree using inorder and level order traversal given below.
Inorder Traversal: 3,4,2,1,5, 8,9

Level Order Traversal: 1, 4,5,9, 8,2, 3
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b)
Nolo'olo
Nolo'6lo

Answer: a

Explanation: Inorder Traversal: 3,4, 2, 1,5, 8,9

Level Order Traversal: 1, 4, 5,9, 8, 2, 3

In level order traversal first node is the root node of the binary tree.
Thus the partially formed tree is:

3?1,5,8,9
34,2 5,8,9

In level order traversal, the second node is 4. Then, node 3 becomes left child of node 4
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and node 2 becomes right child of node 4. Third node of level order traversal is 8. Then,
node 5 becomes left child of node 8 and node 9 becomes right child of node 8. Thus, the

final tree is:
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