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Message

To reach heights one must start climbing and if the journey is difficult then perseverance
is the Rey to success. As a teacher we have realized over past years that success in any
competitive exam requires hard work and proper guidance. Engineers Academy with its
unique teaching methodologies has always proved that we meet the expectations of
thousands of students and parents to make their dreams come true. With changing
patterns,we have adapted ourselves to deliver the best and ensure better results.

This book has been organized and executed with a lot of care, dedication and passion for
lucidity. A conscious attempt has been made to simplify the concepts to facilitate better
understanding of the subject.

Engineers Academy has many successful stories of students who secured All India RanR
in ESE, GATE, PSUs and JEn. Now we invite you to become a part of Engineers Academy to
explore and achieve ultimate goal of your life. We promise to provide you quality
guidance with competitive environment which is far advanced and ahead than the reach
of otherinstitution.

We would feel satisfied ifthe book meets the needs of the students forwhom it is meant.

Lastly, we are thanRful to all the engineers, authors whose work has been the source of
enlightenment, inspiration and guidance in presenting this booR.

Itis hopedthatthe booRinits new form will enjoy its everincreasing popularity.

Regards

Dr. Pankaj Goyal
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e This booR has been written to meet the growing requirements of candidates
appearing for Basic Computer Instructor and other competitive Examinations. Though
every candidate has ability to succeed but competitive environment, in-depth Rnowledge,
quality guidance, time management and good source of study is required to achieve goals.

This booR includes Multiple Choice Questions (MCQ'’s) which works as a mock exam
practice for the reader. Questions of all the subject have been organized in systematic,
concepts oriented and error less manner so that it become easy and interesting for even a
beginnerto understand. It is a very convenient book and must be solved by candidate aiming
for competitive exams.

After solving this booRlet students can feel encouraged and develop confidence to
attempt each and every type of numerical as well as theoretical problems. Each problems
explains solving approach so that atthe end, so the reader is well equipped to be able to apply
any type of problem solving requirement and distinctly choose one strategy or type from the
other.

We hope this booRk will be proved an important tool to succeed in Basic Computer
Instructor and other competitive Examinations.

Even though, enough readings were given for correcting the error and printing
mistakes, due to human tendency there could be some minor typos in the booR. If any such
typos found, they will be highly appreciated and in corporated in the next edition. Also, please
provide yourvaluable suggestions at :engineers.academy.india@gmail.com

Wish you all the best. Have a nicereading.

Team of
Engineers Academy Publications
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DATA STRUCTURES
& ALGORITHMS

OBJECTIVE QUESTIONS —

CHAPTER

What is a data structure/STT AT @1 87

(a) A programming language

(b) A collection of algorithms

(c) A way to store and organize data

(d) A type of computer hardware

How many types of Data Structure?/SeT &R fhas THR
@ B 87

(@2 (b) 1

©3 d 4

Which of the following is Static data Structure/ F=IfeiRaa #
I B 9 wfed a1 ERR 27

(a) Tree (b) Graph

(c) Array (d) Linked List

Which of the following is Dynamic data Structure? / frrfaRaa
¥ 9 B9 9 SRAfe e RN 87

(a) Linked List (b) Stack

(¢) Queue (d) All of the Above

What are the disadvantages of arrays? / X & RERSIERCRI) 27
(a) Array size is fixed and can't be changed after declaration

(b) Insertion and deletion of elements are difficult

(c) Memory may be wasted if the allocated size is larger then
the required size

(d) All of the above

Which data structure is based on the Last In First Out (LIFO)

principle/ B9 A ST AX@AT LIFO Rigid o= smenlRa 2?

(a) Tree (b) Linked List

(c) Stack (d) Queue

Which data structure is based on the First In First Out (FIFO)

principle/ HF—T ST W¥a=T FIFO RIgid uX mniRd &7

(a) Tree (b) Linked List

(c) Stack (d) Queue

Which of the following is not the type of queue/fFrfaRaa #

d BT R BT THR T& &

(a) Priority queue

(b) Circular queue

(c) Single ended queue (d) Ordinary queue

What is the need for a circular queue/TTATHR G B
JAMARIHAT 87

(a) Easier computations

(b) Implement LIFO principle in queues

(c) Effective usage of memory

(d) To delete elements based on priority

10.

11.

12.

13.

14.

15.

16.

17.

A data structure in which elements can be inserted or deleted
at/from both ends but not in the middle is? / T ST AT
s acal &f SF RRF IR STET 91 SR ST AT § e
I | T8

(a) Priority queue

(b) Dequeue
(d) Queue

An algorithm is a _that provides a series of instructions

(c) Circular queue

that should be carried out in a particular order to get the desired
outcome/Td TNNREH & St f1deil o) T sfaelt uam &xar
2 for aifod aRem o & & forg favw w5 3 qx1 foman
ST =@fEy?

(a) Step by step process (b) Flow chart process
(d) None of the above

What are the advantages of Algorithm/TeTIReA & R BRIS &7

(c) Pseudocode process

(a) Easy to understand

(b) Algorithm follows a predefined path

(c) It is independent of any programming language
(d) All of the above

Which of the following case does not exist in complexity

theory/frfeaRad # & @ &1 A Sifeear figia #
Ao[E el 87

(a) Best case

(b) Worst case
(d) Null case

The complexity of linear search algorithm is
3 RgPp WIS TANREH BT AT oo g

(c) Average case

(a) O(n) (b) O(log n)

(c) O(*) (d) O(n log n)

The complexity of Binary search algorithm is ........... / =
A I Fd TANNGH B STl 2

(a) O(n) (b) O(log n)

(c) O(m*) (d) O(n log n)

The complexity of merge sort algorithmis /= # 9
A5l WiE TANNGH B ACAAT oo 2

(a) O(n) (b) O(log n)

(c) O(*) (d) O(n log n)

The complexity of Bubble sort algorithm is ........... /=N
99 Ale TANRGH BT SASATT o g

(a) O(n) (b) O(log n)
(¢) O(n?) (d) O(n log n)
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How many types of Asymptotic Notation/IRIFIfcH AT
e TPR & BRI 87

(@1 (b) 2
(©)3 (d) 4

Which of the following is related to stack? / fF=ifeiRad # &
P WH A FIRT B

(a) Push (b) Pop

(c) LIFO (d) All of these

What type of data structure is Linked List/folds foe s
UbR B T AYa 27

(a) Non-linear (b) Linear

(d) None of these

Which of the following is Time Complexity Function/
frfafad & & P—1 T3 Afeaa vRA 27

(a) Constant (b) Linear

(c) Cubic (d) All the above

How many Types of Time Complexity Function/ A% et
GRM fHa TeR & 8 &7

(a)2 ()3

(c) 4 (d) 6

Which of the following is Linked List data Structure/
frfafed & @ o foiae fore Ser AvamT 27

(a) Singly (b) Doubly

(c) Circular (d) All the above

Which of the following is characteristic of algorithm/

fefaiad § 1 P9 TIReA P faewar 87

(b) Output

(c) Finiteness (d) All of the Above

If there is no item in the list then what is it called/afe =T 4
BIE g T § O A AT BET Il 82

(a) Null list (b) Empty list

(c) Zero List (d) None of these

What is the worst case complexity of quick sort / fda® wrd
@ Fe wRE Reifey @ Sfeerar @ 27

(2) O(n log n) (b) O(n)

(c) O(log n) (d) O(n)

In which of the following data structures can elements be
deleted/ fFfaiRad # & fre SeT Ava=T1 # Tl & germ
|HAT 8?
(a) Stack
(c) Deque

(¢) Hierarchical

(a) Input

(b) Queue
(d) Tree

Which of the following data structures stores homogeneous
data items? / fF=iforRad & &1 o < ST AE=1 IS ST
JAMETH AUET Bl &7

(a) Pointer (b) Array

(c) Record (d) None of these

If front = rear then queue is .......... / afg front = rear & T
queue ........ 2

(a) Full (b) Half full

(c) Empty (d) None of these

30.

31.

32.

33.

34.

35.

36.

37.

38.

A graph is a collection of nodes called vertices and line
segments called arcs or ........... that connect pairs of vertices./
g U Arsd (A T 60T 7 SR YemrEe g e ar
............... HET AT & T G BT SirSd 2 |

(a) Vertices, edges
(c) Vertices, paths

(b) Edges, vertices
(d) Graph node, edges

A graph that has weights or costs associated with its edges is
called /a8 I e fFIRI & | 4R A1 danT
SIS ISE: - Fed ©

(a) Network (b) Weighted graph
(c) Both Aand B (d) None A and B
State true or false: / &l AT Told §dTY

(i) The degree of root node is always zero.

(ii) Nodes that are not root and not leaf are called internal
nodes.

(a) True, True (b) True, False
(c) False, True (d) False, False

A directed tree in which outdegree of each node is less than or
equal to two iscalled  /T& R & o s
1S @1 TSN a1 | B I7 SRR BT T o FHEA B

(a) Unary tree (b) Binary tree
(c) Trinary tree (d) Both B and C
State true or false: / &l AT Told §dTY

(i) An empty tree is also a binary tree.

(ii) In strictly binary tree, the out-degree of every node is either
0 or 2.

T el (R<p) € Y v 9z &) BT B

W e E H U e 61 anse—feH ar | o gl 8
I 2 B B

(a) True, False (b) False, True
(c) True, True (d) False, False

Operations on a data structure may be ............... / ST HEH
R Fared f&a goR ?f NSEZs % ............. ?

(a) Creation (b) Destruction

(d) All of the above

The way in which data items are logically related defines
/59 TR $eT 5eH difdd wY I Teied & a8

B IRINT HRar &

(b) Data structure

(c) Selection

(a) Storage structure
(c) Data relationship (d) Data operation

Which of the following operations are applicable on primitive

data structures? / fFrfaRad § W B9 & MR primitive
STT WRETRll W AN 81 87

(a) Create (b) Destroy

(c) Update (d) All of the above

Which of the following data structure is non-linear type/
fr=fafad # & & W ST d¥E IR THR @l 2?
(b) Lists

(d) Tree

(a) Strings
(c) Stacks
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39.

40.

41.

42.

43.

44.

45.

46.

47.

48

Each node in a linked list has two parts which is ......../ fdde
foe U@ e & BITH QT 9T BT T o

(a) Link field and information field — féis Wies iR g®HIM
Tles

(b) Link field and avail field — fois ®ics 3R 30d Wies

(c) Avail field and information field — 3TdeT Hiee 3NR FHATIA
BleS

(d) Address field and link field — ,$ Wies 3R foid wies

A linear list in which each node has pointers to its predecessor
and successor nodes is called ........... & Raw @@ o
TAE e H gdad MR STRad! ARy & fog Hdas g &
FHEA B

(a) Singly Linked List (b) Circular Linked List
(c) Doubly Linked List (d) Linear Linked List

Which of the following uses FIFO method?/frmfaRaa # &
H FIFO fafer &1 ST &t 7

(a) Queue (b) Stack
(c) Hash Table (d) Binary Search Tree

What data structure can be used to check if a syntax has
balanced parenthesis/ Balanced parenthesis @ Sitg & foTg
fre ST AT &1 ST fFar S 87

(a) Queue (b) Tree
(c) List (d) Stack
If the array is already sorted, which of these algorithms will

exhibit the best performance/ﬂﬁ W Uz 9 dice g, ar fa=
# 9§ B AT UFNRGH Fafad geeid o?

(a) Merge Sort (b) Insertion Sort

(c) Quick Sort (d) Heap Sort

Apriori algorithm analysis does not include/Apriori T&TIREH
faeemyor & @1 wfe T8 g 87

(a) Time Complexity

(b) Space Complexity
(d) None of the above

Which of the below mentioned sorting algorithms are not
stable?/ffaRad # & wIF A1 AT TenRen ReR (Stable)
TE 87

(a) Selection Sort
(c) Merge Sort

(c) Program Complexity

(b) Bubble Sort
(d) Insertion Sort

Tower of Hanoi is a classic example of which programming
paradigm/2Tax 3% &A1S e WA Ui (Paradigm)
T FARTD SETERVT &7
(a) Divide and Conquer (b) Greedy Algorithm

(c) Dynamic Programming (d) Randomized Algorithms
Pre-balancing of AVL tree costs/AVL &1 § W—doif¥fT o
ST R B?

(@ (1) (b) (log n)

(¢) (n) (d) ()

The worst case time complexity of AVL tree is better in
comparison to binary search tree for/AVL 1 &1 FH TR
Refd w99 SIfeardr, a1 ¥ & &1 o 7 feas forg
EENNT

49.

50.

51.

52.

53.

54.

55.

(a) Search and insert operations

(b) Search and delete operations

(c) Insert and delete operations

(d) Search, insert and delete operations

Given an empty stack, after performing push(1), push(2), pop,
push(3), push(4), pop, pop, what is the value of the top of the
stack?/U% @Tefl & WX push(1), push(2), pop, push(3),
push(4), pop, pop B & I b & M (top ) &T AF FT
gIIT?

(a) 4 ()3

(c)2 @1

Given two sorted lists of size ‘m’ and ‘n’ respectively. The number
of comparisons needed in the worst case by the merge sort algorithm
will be/3TPR 'm' 3R m' & T IS Qﬂ%ﬁff & fou aol 9id
TR # wad @RE Reifa # Joer a1 |z aar gRiY?

(a) m*n (b) max(m, n)
(d)m+n-1

Find the number of minimum comparisons required in the

(c) min(m, n)

worst case to find both the minimum and the maximum value
among n elements in an array./d@i H AqH 3R 3rfdrpaH
A @i & fog a9t @R Reafd # g7 Jerm @l |
Bl

(a)2n+2 (b)yn+1

(c) floor(3n/2) — 2 (d) 2n + log n

You have to sort a list L, consisting of a sorted list followed

by a few ‘random’ elements. Which of the following sorting

method would be most suitable for such a task?/Ue =T L

Rorrd ugel 9 dids YAl & 3R 9 918 B Ved' I ¢ |

T 1 @ I B AT [T T I UG 2?

(a) Bubble Sort (b) Selection Sort

(¢) Quick Sort (d) Insertion Sort

Consider an array A[20, 10], assume 4 words per memory

cell and the base address of array A is 100. What is the address

of A[11,5]? Assume row major storage./Td W A[20,10], ™

foraR &9 | ufy T8N 9 4 T € IR W A BT 9 TS 100

2| Row major storage ATd g A[11,5] &T UdT &1 BITT?

(a) 560 (b) 565

(c) 570 (d) 575

Level order traversal of a rooted tree can be done by starting

from root and performing/FCE ¢ &I oad e Lade e

J T BB 5 IR W BN 27

(a) Breadth First Search (b) Depth First Search

(c) Root Search (d) Deep Search

The average case occurs in the Linear Search Algorithm when:/

fafrar w9 veniRed o iwa Rerfa w9 8t 872

(a) The item to be searched is somewhere in the middle of the
array @Gﬁwﬁm@ﬁmﬁﬁzﬁéﬁﬁﬁr%

(b) The item to be searched is not in the array — @il T
qrel I/ W H T8 ©

(¢) The item to be searched is in the last of the array — @il
S dTell a%g WX @ 3fd # 8

(d) The item to be searched is either in the last or not in the array

Groll ST aTell G A1 AT Q¥ & 3f H & ;N W H e ©
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Which of the following creates and utilize a symbol table?

fr=faRad # & o Ri9d <aa 97aT SR SUANT &H=ar 27

(a) Interpreter (b) Compiler

(c) Loader (d) Assembler

Which of the following statement is NOT correct?/f=ferfaa

I BT A BT FEl TE ©?

(a) Each activation record corresponds to a procedure/
function./SA® Tfdede Rable Td WMAGR...... HaH
¥ e BT 2

(b) Symbol table uses array for implementation./fRigel <qe
T & foIg QY o1 SN deell B |

(c) Symbol table is accessed by Syntax analyzer./Rigal e
BT R TATASoR gRT TR fohar Sirdr 2 |

(d) Information on scope of a variable is stored in the symbol
table./fB30] IRTTA & WU B SFGRI gl a4
TR @1 ol B

Dijkstra’s algorithm is an example of

UETIRGH foradT IaTexom 87

(a) Divide and Conquer approach

_/fesHmReT

(b) Greedy approach

(c) Dynamic programming approach

(d) None of these

The data structure required to evaluate a postfix expression is

IR et TaRIve &1 Jodidh & & fofg BHIa—1
STT AT JAARH 8°
(a) Queue (b) Stack
(c) Array (d) Linked List
A mathematical model with a collection of operations defined
on that model is called /T TR Hied o 59
Ated I uRIfT Hare &1 §UE 81, S9 ... P © |
(a) Data Structure (b) Abstract Datatype
(c) Primitive Datatype (d) Algorithm
The minimum number of edges in a connected cyclic graph
onnverticesis /2Nl aTel B Bides Agfadd UTH
# ~gAdH fFIRE @ dw= Far grfe
(a)n+1 (®)n
()n-1 (d)2n
Which of the following data structure is useful in implementing
quick sort?/fdad Wi N 31 # FAfoRead § 9 a9
STT |YFT IUARMT 8?
(a) Stack (b) Set
(c) List (d) Queue
The maximum degree of any vertex in a simple graph with n

verticesis __/n 30T a1t U Wt W H Y A1 o
@1 rfran f&ft F@m grfr?

(a) n (b)yn-1

(c)n+1 (d)2n+1

Which of the following expressions accesses the (i, j)th entry
of am x n matrix stored in column major form?/m x n #fga

@ (i, j) @ T BT column major form # TRTA TR BT Aal
2SS DI AT 57 T

@n*Gi+1)+]j

() m*(n +j) +1i

(b)ym*G+1)+1i
(d)n*(m +1)+]j

65.

66.

67.

68.

69.

70.

71.

72.

73.

A binary tree in which if all its levels except possibly the last
have the maximum number of nodes and all the nodes at the
last level appear as far left as possible, is called .......... /TP
T &1 Ay siftm YR B Blee 9 WX Sfdedd
Ared a8 QIR Sifm WR @ AeE 98 9 W gL S9
........... FE © |

(a) Full Binary Tree (b) Binary Search Tree

(d) Threaded Tree

A full binary tree with n leaves contains ______ nodes./n U3t
el TP ot A 2 H ot fhaw Aew g 2?

(@ n (b) log n

(c)2n—1 (d2n+1

(c) Complete Binary Tree

A 3-ary tree is a tree in which every internal node has exactly
3 children. The number of leaf nodes in such a tree with 6

internal nodes will be /3= Eff ¥ gAp AdRed e
% 3 child B & 3T 6 3fdR® e &, dT leaf e @
e feae B

(a) 10 (b) 9

(c) 12 (d) 13

Traversing a binary tree first root and then left and right

subtrees is called ............ traversal./STSTNI &1 § U8l e 3R

Qﬂ' ¢ g7 TT¢ subtrees BT T oo i}?ﬂzi?l haldl
|

(a) Postorder (b) Preorder

(c) Inorder (d) None of these

The number of nodes in a perfect binary tree of level 5 is
e /A 5 B TH YO AT ET H AW B A
fepa grfr?

(a) 15 (b) 20

(c) 31 (d) 71

Number of possible binary trees with 3 nodes is ............ ?

3 AISH dTel 9T T3 ¢ B A fhaHr 87

(a) 12 b)9

(c) 14 @S5

The time complexity of the linear search algorithm over an
array of n elements is ............. ma@l W R AR TG
TETIREA @1 F9a SAfeerdr a1 27

(a) O(log n) (b) O(n)

(¢) O(n log n) (d) O(n*)

Which of the following sorting algorithm does not have a worst
case running time of O(n2)?/frfaRaa # & = a1 AT
TTIREH O(n?) BT worst case I Sfcerdl &l I@dr 87

(a) Insertion Sort (b) Merge Sort
(¢) Quick Sort (d) Bubble Sort

Using the standard algorithm, what is the time required to
determine that a number n is prime?/#d TATREH BT SUIN

FRJ gU el =0 & ST B P GHI RIT 87

(a) Linear time (b) Logarithmic time

(c) Constant time (d) Quadratic time
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74.

75.

76.

77.

78.

79.

80.

81.

To sort many large objects or structures, it would be most

efficient to /B3 I Sfsoide AT TR BT Aic B
% fore wad Afde e aer a1 aem?

(a) Place reference to them in an array and sort the array

(b) Place them in a linked list and sort the linked list

(c) Place pointers to them in an array and sort the array
(d) Place them in an array and sort the array

The average searching time of hashing, with linear probing,
will be less if the load factor .............. [fafrR mfdT & |

(a) is far less than one (b) equals one

(c) is far greater than one  (d) None of these

Which of the following sorting procedure is slowest?/

ferfaRad # & &9 A 9T wftear dewr & 22
(a) Quick sort (b) Merge sort
(c) Shell sort (d) Bubble sort

Kruskal’s algorithm for finding a minimum spanning tree of a
weighted graph with n vertices and m edges has the time

complexity of /o ¥l &R m fFRI arer wika ww &
=AaA WFHT & & fU Kruskal TeREH &1 999 Sifeerdr
w1 8?

(a) O(n?) (b) O(mn)

(c) O(m + n) (d) O(m log n)

Which decision procedure has at least double exponential time

complexity?/®T9—1 fvfa wawar &7 4 &9 s9d
RIS STfeetdr Rl 27

(a) Linear Programming
(b) Travelling Salesman Problem
(c) Presburger arithmetic
(d) Hamiltonian circuit Problem

Which of the following shows the correct relationship among
some of the more common computing times for algorithms?/

frfaRad % & SF—aT TSTIREH &) AT 9T STfceransii
BT TS HH T 87

(a) O(log n) < O(n) <O(n log n) <O(2n) < O(n?)
(b) O(n) < O(log n) < O(n log n) < O(2n) < O(n?)
(c) O(n) < O(log n) < O(n log n) < O(n?) < O(2n)
(d) O(log n) < O(n) < O(n log n) < O(n?) < O(2n)

f(n) is of the order of g(n) if there exist positive integers “a
and “b” such that:/af& &=TS qoIies “a” 3R “b” Aro[ & ar
f(n), g(n) & HH BT BT oG

(a) f(n)=b

(b) f(n) d” a - g(n) foralln e’ b
(c) g(n)d”a - f(n) forallne” b
(d) None of these

“0(k), where O(n) stands for order nis ____ /* O(k), Siat
O(n) &7 1f order n €, BRIT_

(a) O(n) (b) O(n?)
() O(n*) (d) O(3n7)

82.

83.

84.

85.

86.

87.

Which of the following statements is true?/fFfaRRad #
BH AT B T 87

1. As the number of entries in a hash table increases, the
number of collisions increases.

2. Recursive programs are efficient.
3. The worst case complexity for Quicksort is O(n?).

4. Binary search using a linear linked list is efficient.

(a) 1 and 2 (b) 2 and 3
(c) 1l and 4 (d) 1 and 3
The concept of order (Big O) is important because ......... /

3iTER (Big 0) H1 AGEROT FEAYU! & TS ......oo..

(a) It can be used to decide the best algorithm that solves a
given problem

(b) It determines the maximum size of a problem that can be
solved in a given amount of time

(c) It is the lower bound of the growth rate of algorithm
(d) Both (a) and (b)

Which of the following is false?/fFfeRad ¥ A @I A1 B
TAd 87

(a) 100n log n = O(n log n)
(b) +(log n) = O(log log n)

() If0 <x <ythennd =0(n)
(d) 2n ‘+ O(nk)

The concatenation of two lists is to be performed in O(1) time.
Which of the following implementations of a list should be
used?/aT Gt & FASHE O(1) T H w7 2 | = # 9

B AT BIIFGIT STINT HRAT TAMIT?

(a) Singly linked list

(b) Doubly linked list

(c) Circular doubly linked list
(d) Array implementation of list

Consider the following three claims:/fFrfeRad 09 <@t w®
BRI

1. (n+k)m = O(m), where k and m are constants

2. 2nZ'=0(2n)

3. 2n!=0(2n)

Which of these claims are correct?/SH ¥ ®IF | AT Tal
g7

(a) 1 and 2
(c)2and 3

(b) 1 and 3
(d)1,2 and 3

The tightest lower bound on the number of comparisons, in
the worst case, for comparison based sorting is of the order of

[T 3TRITRa WfET & oI worst case qoAT Bl

T BT A A& FA ATSS o =
(a)n (b)n logn
(c)nlog, n (d)nlog, n
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89.

90.

91.

92.

93.
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The time complexity of the following C function is (assume n
>0)/ 91 C Baee @1 99y SIfcadt a1 87 (79 i n> 0)

int recursive (int n)

{
ifln==1)
return(1);
else

return(recursive(n-1) + recursive(n-1));

¥

(a) O(n) (b) O(n log n)

(¢) O(n?) (d) O(2n)

The time complexity of computing the transitive closure of a
binary relation on a set of n elements is knowntobe  /
n TGl P I IR Iz Reted &1 gifvifed qeior e
B T AR e gl

(a) O(n) (b) O(n log n)

(c) O(n*) (d) O

The minimum number of comparisons required to determine

if an integer appears more than n/2 times in a sorted array of n

integers is ............. /n guTiet @1 dics W # I8 FEiRa &<
% forg 5 @IE H@n/2 9 e IR STl &, YAaH JorT
CURKIEC:| A g

(a) O(n) (b) O(log n)

(¢) O(log® n) (d o)

Which of the following sorting algorithms can be used to sort
a random linked list with minimum time complexity?/
ferforfad # 1 @19 a1 |JifcT veniRen g Yoo foias fore
DI RATH THI SAfeadt # AiE FA @ forg IuanT fmar o
|HAT 8?

(a) Insertion Sort
(c) Heap Sort

(b) Quick Sort
(d) Merge Sort

What does the following function do for a given Linked List
with first node as head?/fFr=ifalRad waem, o gger Ars
head &, foigs fore & fou @ar @xar 87

void funl(struct node* head)

{
if(head == NULL)

return;

fun1(head->next);

printf(“%d”, head->data);

¥

(a) Prints all nodes of linked list

(b) Prints all nodes of linked list in reverse order
(c) Prints alternate nodes of Linked List

(d) Prints alternate nodes in reverse order

Which of the following points is/are true about Linked List
data structure when it is compared with array?/q3 @ AL H
fofars fore <1 wvaT & IR # fr=ifafed & 9 &= @
HUT TE ©?

94.

95.

96.

97.

98.

99.

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

(b) Random access is not allowed in a typical implementation
of Linked Lists

(c) The size of array has to be pre-decided, linked lists can
change their size any time

(d) All of the above

In the worst case, the number of comparisons needed to search

a singly linked list of length n for a given element is _ ?

B e I e e e

T BT Wlo & [ el bl F&T ... Brf|
(a) log, n (b) n/2
(c) log, n“1 (d)n

In a singly linked list, which operation takes the maximum
time complexity when the pointer to the haed node is given/
Ta RiTel fofae fore o, 9@ g% e &1 dfgex faar mam &y,
a1 = 7 & ST SifIRe siftrean \HY SIfeerdr oar 87

(a) Insertion at beginning

(b) Deletion at begninning
(c) Traversing the entire list
(d) Accessing the first node
What are the time complexities of finding 8th element from
beginning and 8th element from end in a singly linked list?
Let n be the number of nodes in linked list, you may assume
that n > 8./RATTell foids fore # goarma & 8df 3fiR 37 4 8df
TG "o @ G99 Sifeadr a1 gRfi? (A ofn > 8)
(a) O(1) and O(n) (b) O(1) and O(1)
(c) O(n) and O(1) (d) O(n) and O(n)
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 node X from given linked list?/RiTel foiae fore #
1S X @1 Ufgex f&ar T €, & & ufgex 8! faar T |
B9 X @I fSeiie IR ol 87
(a) Possible if X is not last node. Use two steps:

(i) Copy the data of next of X to X.

(ii) Delete next node of X.
(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.

You are given pointers to first and last nodes of a singly linked
list, which of the following operations are independent of the
length of the linked list?/afe RiwTel foide fore & ugal @ik
sifem s & dfgex fy Ty B, 1 =1 § | B 1 SifRer
foe @1 e W R T8 F=ar?

(a) Delete the first element

(b) Insert a new element as first element

(c) Delete the last element

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

The concatenation of two lists is to be performed in O(1) time.
Which of the following implementations of a list should be
used?/aT GRAT B FASHO(1) T9F # w5 | e § 9

B AT BIIGIT STINT HRAT aAMIT?




ENGINEERS ACADEMY

Data Structures & Algorithms

100.

101.

102.

103.

104.

105.

(a) Singly linked list

(b) Doubly linked list

(c) Circular doubly linked list

(d) Array implementation of lists

In a doubly linked list, the number of pointers affected for an
insertion operation will be /ea foide fove @ @
S JATIRIA & SR ywTfad digext & Twar fhd=r grf?
(a) 4 (b) 0

(c) 1 (d) None of these

Which one of the following is an application of Stack Data
Structure?/ffoiRad # & @9 A1 V& ST WA Bl
VAT 8?

(a) Managing function calls

(b) Tower of Hanoi problem
(c) Arithmetic expression evaluation
(d) All of the above

Which of the following is true about linked list implementation

of stack/ed & fiide foRe gEaeliiee & IR ¥ feeforfad
¥ Y B G b 9E 27

(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 end,
then in pop operation, nodes must be removed from
beginning.

(c) Both of the above

(d) None of the above

The result evaluating the postfix expression 10 5 +60 6/ * 8
sis  /OR<EThed TR 10 5+ 60 6/ * 8 - BT TROTH
T BAIT?

(a) 284 (b) 213

(c) 142 (d 71

Suppose a stack is to be implemented with a linked list instead

of an array. What would be the effect on the time complexity
of the push and pop operations of the stack (assuming stack is

implemented efficiently)?/af¢ W& & W & Il foids
fore @ ?'I'I"'LT%FHT ST, @I push 3R pop SNIRIE B A7
Sfeddr W™ &1 g9 U ([T of W G | AN
fpar T ?)

(a) O(1) for insertion and O(n) for deletion

(b) O(1) for insertion and O(1) for deletion

(c) O(n) for insertion and O(1) for deletion

(d) O(n) for insertion and O(n) for deletion

If the sequence of operations — push(1), push(2), pop, push(1),
push(2), pop, pop, pop, push(2), pop are performed on a stack,
the sequence of popped out values is _ /afd €% W
=1 effovee g @¢ — push(l), push(2), pop, push(1),
push(2), pop, pop, pop, push(2), pop, T pop f&T TT AT w1
B AT BAIT?
(@)2,2,1,1,2
(©)2,1,2,2,1

(b)2,2,1,2,2
d2,1,2,2,2

106.

107.

108.

109.

110.

Consider the following operations performed on a stack of
size 5:

Push(a); Pop(); Push(b); Push(c); Pop(); Push(d); Pop();
Pop(); Push(e)

Which of the following statements is correct?

AR 5 F Wb WX o sifoves fopy 7y &

Push(a); Pop(); Push(b); Push(c); Pop(); Push(d); Pop();
Pop(); Push(e)

1 % | B |1 deH wE ?

(a) Underflow occurs

(b) Stack operations are performed smoothly

(c) Overflow occurs

(d) None of the above

Which of the following is true about linked list implementation

of queue?/Queue & foide fore sFeivicy™ & IR # ffeRad
# ¥ DI AT B T 2P

(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 end,
then in pop operation, nodes must be removed from
beginning.

(c) Both of the above

(d) None of the above

Postorder traversal of a given binary search tree T produces
the following sequence of keys:

10,9, 23, 22,27, 25, 15, 50, 95, 60, 40, 29
Which one of the following sequence of keys can be the result
of an in-order traversal of the tree T?

T I Fd 1T BT URSRHTSR adfet 7 o <ar @
10,9, 23,22, 27, 25, 15, 50, 95, 60, 40, 29

T # A 9 A HAT & T3 Sadel &l ufRomd &1
|HAT 8?

(a) 9, 10, 15,22, 23, 25, 27, 29, 40, 50, 60, 95

(b)9, 10, 15, 22, 40, 50, 60, 95, 23, 25, 27, 29

(©) 9, 10, 15,22, 23, 27, 40, 60, 50, 25, 29, 95

(d) 95, 50, 60, 40, 27, 23, 22, 25, 10, 9, 15, 29

Consider a node X in a binary tree. Given that X has two
children, let Y be inorder successor of X. Which of the

following is true about Y?/afg X & &1 child & 3iRY SHHT
inorder successor g, WY & IR § BT AT B TI 27

(a) Y has no right child (b) Y has no left child
(¢) Y has both children (d) None of the above
The height of a tree is the length of the longest root-to-leaf

path. The maximum and minimum number of nodes in a binary
tree of height 5 are respectively./S@Ts 5 dTel IR
2 A Afdmdd iR gATH IS @I e w®ar gnfi?

(a) 63 and 6 (b) 64 and 5

(c) 32 and 6 (d)31 and 5
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What is the worst case time complexity for search, insert and
delete operations in a general Binary Search Tree?/dHI= BST
H search, insert 3R delete BT worst case THI SIfeeTdT @T 87

(a) O(n) for all

(b) O(log n) for all
(c) O(log n) for search and insert, O(n) for delete

(d) O(log n) for search, and O(n) for insert and delete
Which of the following traversal outputs the data in sorted
order in a BSTBST & @19 T traversal ST &I sorted order
# ar g?

(a) Preorder
(c) Postorder

(b) Inorder
(d) Level order

Suppose the numbers 7, 5, 1, 8, 3, 6, 0, 9, 4, 2 are inserted
into an initially empty BST. What is the in-order traversal
sequence?/afe iU T A H WA BST # STell oY, T
ST inorder traversal RIT BITT?

(a)7510324689 b)0243165987
(c)0123456789 (9864230157

The following numbers are inserted into an empty BST in the
given order:

10,1, 3, 5, 15, 12, 16.
What is the height of the BST?
&g Ty %9 HBST # A Te W Y & SaT8 a1 8rf?

(a)2 ()3

(c) 4 d) 6

While inserting 71, 65, 84, 69, 67, 83 in an empty BST, the
element in the lowest level is /few v %9 # BST 7
S R e fEel TR R B AT dd 81T

(a) 65 (b) 67

(c) 69 (d) 83

A BST is generated by inserting:

50, 15, 62, 5, 20, 58, 91, 3, 8, 37, 60, 24

The number of nodes in the left subtree and right subtree of
the root respectively is .

f3U U &7 | 99 BST #H root @ left subtree 3R right subtree
# e fhas Are ghr?

(a) 6and 5 (b) S and 6

(c) 7 and 4 (d)4 and 7

The following numbers are inserted into an empty binary
search tree in the given order:

10, 1,3, 5, 15, 12, 16.

What is the height of the binary search tree?

&g Ty % HBST # AIgd Te W Y & SaTs a1 8rf?
(a)3 (b) 4

©5 (d6

Which of the following is an advantage of adjacency list
representation over adjacency matrix representation of a

graph?/TT% & adjacency matrix @! LRI H adjacency list &T
B AT AN 2?

119.

120.

121.

122.

123.

124.

125.

(a) In adjacency list representation, space is saved for sparse
graphs

(b) DFS and BFS can be done in O(V + E) time in adjacency
list representation

(c) Adding a vertex in adjacency list representation is easier

(d) All of the above

Which of the following statements is/are TRUE for an
undirected graph?/

P: Number of odd degree vertices is even

Q: Sum of degrees of all vertices is even
ARG I% & forg B A1 B wE 87

(a) P Only (b) Q Only

(c) Both P and Q (d) Neither P nor Q

Which of the following array element will return the top-of-
the-stack-element for a stack of size N elements(capacity of

stack > N)?/ffoiRad § & S —WT array (FR07) Tc@, N awai
qTel stack (ST&T stack capacity, N ¥ 31f&/% ) & oY top-of-
the-stack element T return HITT?

(a) S[N-1] (b) S[N]

(c) S[N-2] (d) S[N+1]

How many undirected graphs (not necessarily connected) can
be constructed out of a given set V = {Vl,Vz, V,, ...,V }ofn
vertices?/n AT & HeT V= (V,,V,, V., ...,V } ¥ fpad
IfraRra (smawaes € € f% IS gY &) U I S AHd
g7

(a) n(n -1)/2 (b) 2"

(c) n! (d) 2n(n -1)/2

What is the maximum number of edges in an acyclic undirected
graph with n vertices?/n ¥fISf aTel acyclic ISR 1w #
Jfdras faRT @1 GeaT faa-r srfr?

(a)n+1 (b) n
(c)n+1 (d)2n+1

What is the largest integer m such that every simple connected

graph with n vertices and n edges contains at least m different
spanning trees?/n ¥NY 3R n fHARI aTel simple connected
graph § ®H A HF fHd spanning trees BIT?

(@)1 (b) 2
(©3 (d)n
Which of the following data structure is useful in traversing a
given graph by breadth first search?/Breadth First Search

(BFS) ® &9 ¥ ST WRaT SUANT Bl 87
(a) Stack (b) List
(c) Queue (d) None of the above

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

implementation & dynamic &1 AT 7T | frfaRad & |
P BAT TH TP BT FHIT Bl 27

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

(b) user unable to give the input for stack operations
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126.

127.

128.

129.

130.

131.

132.

133.

134.

(c) a runtime exception halts execution

(d) improper program compilation

Number of comparisons required for an unsuccessful search
of an element in a sequential search, in an ordered list of length

L is/F{—GHES L& hHdg B\?ﬁ Ll Reierc sequential search ® %I'Q
qorT @ | fea- grfi?

(@) L (b) L2

() (L+1)2 (d) 2L

The time taken by binary search algorithm to search a key in

a sorted array of n elements is/n T @I sorted array # binary
search &T AT FT BRIT?

(a) O(log n) (b) O(n)

(c) O(n log n) (d) O

What is the best time complexity of bubble sort?

Bubble Sort ®T best case time complexity FT &7

(a) N2 (b) N log N

(c)N (d) N (log N)?

Which of the following operations is not O(1) for an array of
sorted data (distinct elements)?

Sorted array (distinct elements) H HF—T IR O(1) T2
8?7

(a) Find the i-th largest element

(b) Delete an element

(c) Find the i-th smallest element

(d) All of the above

Which of the following is/are the levels of implementation of
data structure?/SeT H¥TET & implementation TR HIF—bIT
|87

(a) Abstract level

(c) Implementation level

(b) Application level

(d) All of the above

Which of the following is not part of ADT description?
ADT (Abstract Data Type) & fdaRur &1 w7 &9 A1 781 27
(a) Data (b) Operations

(c) Both of the above (d) None of the above

Which of the following data structure is non-linear type?/
forfafad § 9 &9 W ST |¥E non-linear &7

(a) Strings (b) Lists

(c) Stacks (d) Graph

Which of the following data structure is linear type?
frfafad § @ S A SeT EaT linear 87

(a) Graph (b) Trees

(c) Binary tree (d) Stack

Match the following:

(a) Completeness

(b) Time Complexity

(c) Space Complexity

(i) How long does it take to find a solution

(i) How much memory is needed

(iii) Is the strategy guaranteed to find a solution
SERECIEECIINIY
(a) a-iii, b-i, c-ii (b) a-i, b-ii, c-iii

(c) a-ii, b-i, c-iii (d) a-iii, b-ii, c-i

135. Which of the following is not the internal sort?/f=ifeRaa #
¥ B ¥ internal sort & 87

(a) Insertion Sort (b) Bubble Sort
(c) Merge Sort (d) Heap Sort
136. The property of binary tree is/Binary tree &1 “IUF‘GTFT T 8?
(a) The first subtree is called left subtree
(b) The second subtree is called right subtree
(c) The root cannot contain NULL
(d) The right subtree can be empty
137. State true or false:
(i) The degree of root node is always zero

(ii) Nodes that are not root and not leaf are called internal
nodes

SERIREEICCINY

(a) True, True (b) True, False
(c) False, True (d) False, False

138. A isan acyclic digraph, which has only one node with
indegree 0./ acyclic digraph 8, RNTIH @aa & e
Pl indegree 0 BT &7
(a) Directed tree (b) Undirected tree

(c) Disjoint tree (d) Direction oriented tree

139. A is a directed tree in which out-degree of each node
is less than or equal to two./T&% __ directed tree & o

YAH S DI out-degree &1 IT I HH BT &7

(a) Unary tree (b) Binary tree
(c) Trinary tree (d) Both B and C
140. State true or false:/ &I AT Tefd FTY

(i) An empty tree is also a binary tree / U® empty tree ¥l
binary tree BT &

(ii) In strictly binary tree, the out-degree of every node is either
0or2/TU strictly binary tree § JRI% AS BT out-degree
AT AT YA BRI © AT 2 BIA 87

(a) True, False (b) False, True

(c) True, True (d) False, False

141. The postfix form of the expression (A+ B)*(C*D- E)*F/ G
is? 31f¥eafth (A + B) x (C x D “ E) x F/ G &I Postfix &I
gIT?
(a) AB+ CD*E — FG /**  (b) AB + CD* E — F **G /
(c)AB+ CD* E—*F*G/ (d)AB+CDE *—*F *G/
142. The data structure required to check whether an expression
contains a balanced parenthesis is? / I8 Siteel & fog &
ot arf¥reafth (expression) § FfTd (balanced parenthesis)
g a1 7S, fope SeT ARET @Y SavIddr Bl 27
(a) Stack (b) Queue
(c) Array (d) Tree

143. What data structure would you most likely see in non recursive

implementation of a recursive algorithm?/fH E[ff'ﬂ—{f%[
(recursive) TSIIReA & non-recursive (M FARIGRT Ifea)
PRI ¥ M9 qGH AfoD 6 T a1 Bl & fi?

(a) Linked List (b) Stack
(c) Queue (d) Tree
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