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SRI INDU COLLEGE OF ENGINEERING & TECHNOLOGY
(An Autonomous I nstitution under UGC, New Ddhi)

B.TECH ARTIFICAL INTELLGENCE AND DATA SCIENCE

INSTITUTION VISION

Tobeapremier Ingtitutionin Engineering & Technol ogy and Management with competency, values and

social consciousness.

INSTITUTION MISSION

IM1: Provide high quality academic programs, training activities and research facilities.

M2 : Promote Continuous Industry — Institute interaction for employability, Entrepreneurship, Leadership and

research aptitude among stakeholders.

IM3 : Contributeto the Economical and Technological development of theregion, Stateand Nation.

DEPARTMENT VISION

To be ahighly vying in nurturing collaborative, innovative, and rational data science professionals with high ethics
towards societal uplift.

DM1
DM2
DM3
DM4

DEPARTMENT MISSION

. Tooffer high quality student centric education in Information Technology.
. To provide aconducive environment towards innovation and skills.
- Toinvolveinactivitiesthat provide social and professional solutions.

- Toimpart training on emerging technol ogies namely cloud computing and |OT with

involvement of stake holders.



Program Educational Objectives (PEQOS)

PEO1: | Higher Studies: Graduateswith an ability to apply knowledge of Basic Sciencesand programming
Skillsin their career and higher education.

PEOZ || ifelong L ear ning : Graduates with an ability to adopt new technologiesfor ever changing I'T
industry needs through Self-Study, Critical thinking and Problem solving skills.

PEO3: Professional Skills: Graduateswill beready to work in projectsrelated to complex problemsinvolving
multidisciplinary projects with effective analytical skills.

PEOA4.

Engineering citizenship : Graduates with an ability to communicate well and exhibit social, technical and

ethical responsibility in process or product.

Program Specific Outcomes (PSOs)

PSO1 |Software Development : To apply the knowledge of Software Engineering, Data
Communication, Web Technology and Operating Systems for building |OT and Cloud Computing applications.

PSO2 _ . . . -
Industrial Skills Ability : Design, develop and test software systems for world-wide network of computers to
provide solutions to real world problems.

PS03 Project Implementation : Analyze and recommend the appropriate I T infrastructure required for the
implementation of a project.

Program OutcomesPOS)

PO1:Engineering Knowledge: Apply knowledge of mathematics, natural science, computing, engineering
fundamentals and an engineering specialization as specified in WK1 to WK4 respectively to develop to the

solution of complex engineering problems.

PO2:Problem Analysis: Identify, formulate, review research literature and analyze complex engineering

problems reaching substantiated conclusions with consideration for sustainable development. (WK1 to WK4)

PO3:Design/Development of Solutions: Design creative solutions for complex engineering problems and
design/develop systems/components/processes to meet identified needs with consideration for the public health

and safety, whole-life cost, net zero carbon, culture, society and environment as required. (WKD5)




PO4: Conduct Investigations of Complex Problems: Conduct investigations of complex engineering problems
using research-based knowledge including design of experiments, modeling, analysis & interpretation of datato

provide valid conclusions. (WKS8).

PO5:Engineering Tool Usage: Create, select and apply appropriate techniques, resources and modern engineering
& IT tools, including prediction and modeling recognizing their limitations to solve complex engineering
problems. (WK2 and WK®6)

PO6:The Engineer and The World: Analyze and evaluate societal and environmental aspects while solving
complex engineering problems for its impact on sustainability with reference to economy, health, safety, legal
framework, culture and environment. (WK1, WKS5, and WK7).

PO7:Ethics: Apply ethical principles and commit to professional ethics, human values, diversity and inclusion;
adhere to national & international laws. (WK9)

PO8:Individual and Collaborative Teamwor k: Function effectively as an individual and as a member or leader

in diverse/multi-disciplinary teams.

PO9: Communication: Communicate effectively and inclusively within the engineering community and society
at large, such as being able to comprehend and write effective reports and design documentation, make effective

presentations considering cultural, language, and learning differences.

PO10:Project Management and Finance: Apply knowledge and understanding of engineering management
principles and economic decision-making and apply these to one’s own work, asamember and leader in ateam,

and to manage projects and in multidisciplinary environments.

PO11:Life-Long Learning: Recognize the need for, and have the preparation and ability for i) independent and
life-long learning ii) adaptability to new and emerging technologies and iii) critical thinking in the broadest
context of technological change. (WK28)
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SEIINDU COLLEGE OF ENGINEERING & TECHNOLOGY

(An Autonomous: Inztitution under UGC, New Delhd)
E.Tech. - I YVear — I Semester L T P C
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(R2ZZCEEZ2112) DATA STREUCTUERES

Conrse Objectves

o Exploring basic data strocnures such as stacks and quenes.

o Immeduwces a vanety of data sorwohares such as hash tables, search rees, mies, heaps, graphs.
o Impedwoss sortng and patiern matching al porithoms

[--I]IrEE Onotcomes

v Ability to select the data simoctores that efficienily mods] the information in a problem.

o Ability to assess efficiency tade-offs among different data stmacrure mplanmmn.-am arcombinations.
v Implement and know the upph::a‘rl-n-n of alzomihons for soriing and patiern

» Dlesign programs using a vanety of dam souchires, inchading hash tables, binary :u:n:l generalores
structures, search trees, tries, heaps. praphs, and AVL-trees.

TNIT -I
Immoduction o Dam Souwcres, absoact data oypes, Linear kst — singly linked list implemsentaton,
msertion, delefion and searching operaiions on linear list, Stacks- Opemtions, amay and linked
representatons of stacks, stack applications, (usues- operaiions, armay and linked representations.

TNIT - I
Thictionarees- lnesar list represemmrion, skip list representation, operatdons - inssriion, deletion and
searching.
Hash Tabls Fepresentatton: hash functions, collision resolufion-sepamaie chaming, open addressing- linear
probing, quadratic probing, dooble hashing, rebashing, exrendible hashing

TNIT - IIT
Search Trees: Binary Search Trees, Definition, Implementaton, Operabons- Searching, Inserbon and
Delstion, B- Tress, B+ Tress, AVL Trees, Definfton. Height of an AVL Tres, Operations — Inserton.
Diel=tion and Semching, Fed —Black, Splay Tress.

TNIT - IV
Graphs: Graph Implementaton Methods. Graph Traversal Methods.
Sorting: Cuick Sont, Heap Sort, Extermal Sortimz- Model for external soming, Merge Sart.

TMIT -V
Pattern Maiching and Troes: Pamern matching alzorithms-Hrote force, the Boyer —Moore alporithm, the
Enurch-Momiz-FPram alporitbon, Sandard Tries, Compressed Toes, Suffix mes
TEXT BO-DES:
1. Fondamentals of Data Simachares i O, 2 nd Edidon, E. Herowitz, 5. Saimi and Susan AndersonFresd,
Universities Press.
Z. Data Stmactares usng © — A 5. Tapenbaunms, ¥ Langsam and M.J. Augenstein, PHL PearsonEducation

FEFERENCE Bi{nIE:
1. Data Stmactares: A Pseudocede Apporoach with C, 2 nd Edimon. B F. Gilberg and B A Forouzan Cengage

Learming.

. __________________________________________________________________________________________________|]
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B.TECH II-YEAR I-SEM & II.-SEM ACADEMIC CALENDAR
(FOR ACADEMIC YEAR : 2025-26)

Academic Calendar for B.Tech — 11" Year Students (2024 - 25 Batch), BR-22 Regulation.
I — Semester

S.No. - EVENT PERIOD | DURATION
| ('ommenmml of class work. Al 01.08.2025 - - . -, :
2. | 17 Spell of Instructions for covering First Two and a half Units. | 01.08.2025 -07.10, 2025 | 9 Weeks
3| 1Mid Term Examinations. 08.10.2025 -10.10.2025 | 3 Days |
4. | Submission of | Mid Term Examination Marks. 16.10.2025
5. | 2" Spell of Instructions for Remaining Two and a half Units. | 13102025 — 13.12.2025 | 9 Weeks
6. | 11 Mid Term Examinations. 15.12.2025 - 17,12.2025 3 Days
7. | Preparation Holidays and Practical Examinations 18.12.2025 - 27.12.2025 | Week
8. | Submission of [1 Mid Term Examination Marks. S 23422025
9. | 1 Semester End Examinations. 29.12.2025 - 10.01.2026 | 2 Weeks
Commencement of Class-Work for 11 B.Tech - Il Semester 19.01.2026

Note: No of Working/instructional days : 92

11 — Semester

__S.No. EVENT PERIOD _ DURATION
I Commencement of class work. : 19.01.2026 (Monday)
2. | 1" Spell of Instructions for covering First Two and a half Units. | 19.01.2026 - 14.03.2026 8 Weeks
3. | I Mid Term Examinations. 16.03.2026 — 18.03.2026 3 Days
4. | Submission of | Mid Term Examination Marks, 24.03.2026
5. | 2" Spell of Instructions for Remaining Two and a half Units. 20.03.2026 - 09.05.2026 7 Weeks
6. | Continuation of remaining 2™ Spell of Instructions 25.05.2026 - 10.06.2026 1L Weeks
7. | 1 Mid Term Examinations. L 11062026 -13.06.2026 | 3 Days
8. l’mpmuon Holidays and Project Evaluation. 15.06.2026 — 20.06.2026 | Week
9. | Submission of [ Mid Term Examination Marks. 18.06.2026
10. | 11 Semester End Examinations 22.06.2026 - 04.07.2026 | 2 Weeks
Note: No of Working/instructional days : 92 B
\Au&/“ g, ® G'?S"”_,/-"
ACE CE DIRECTOR PRISCIPAL
Controlier gf Examif?tim —-— DIRECTOR e PRINCIPAL
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Dr. M.V.S.S. Giridhar Dr. T. Venu Gopal Dr. D. Ramesh
Prof. of CEA; INTUH Nominee Prof. of CSE; INTUH Nomince Prof. of CSE. INTUH Nominee

(Copy to DAPKE and Copy to all the Dept. Heads)
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SRI INDU COLLEGE OF ENGG & TECH (Regulation:R22)
QUESTION BANK

(Regulation: R22)

Department of AI&DS

Sub. Code & Title (R22CSE2112) DATASTRUCTURES
AcademicY ear: 2025-26 Y ear/Sem. -1/ CSE(CSIT & Al&DS)
Faculty Name & Designation MsM.SUMANJALI & Assistant Professor

QUESTIONBANK WITH BLOOMSTAXONOMY LEVEL (BTL)
(1. Remembering 2. Understanding 3. Applying 4. Analyzing 5. Evaluating 6. Creating)

UNIT-1: LINKED LISTS,STACK AND QUEUE

Multiple choice Questions Course
BT Level | Outcome
1C-1 |Which type of linked list stores the address of the first node in the next pointer of the last L1 col
node?
a) Singly Linked List
b) Doubly Linked List
) Hashed List
d) Circular Linked List
1C-2 |Inwhich type of linked lists traversals can be performed in both directions? L1 col
a)Singly Linked Lists
b) Doubly Linked Lists
c)Circular Linked Lists
d)None of the above
1C-3 |Identify the data structurewhich allows deletions at both ends of thelist but insertion at L3 col
onlyone end.
a) Stack
b)Priorityqueues
©) Output restricted dequeue
d) Input restricted dequeue
1C-4 | Which of thefollowing data structureis non linear type? L1 col
a)Graph
b)Stacks
c)Lisgts
d)None of theabove
Which data structureis used in breadth first search of a graph to hold nodes? L1 col
1C-5 [@)Array
b) Tree
c) Stack
d)queue




1C-6

When new data areto beinserted into a data structure, but thereis not available space; this
situation is usually called.......

a)overflow

b)Underflow

¢ housefull

d memory full

L1

COo1

1C-7

What is a data structure?

a) A programming language

b) A collection of algorithms

c) A way to storeand organize data
d) A typeof computer hardware

L1

COo1

1C-8

Which data structureis based ontheLast InFirst Out (LIFO) principle?
a) Tree

b) Linked List

c) Stack

d) Queue

L1

COo1

1C-9

Which of thefollowing statement(s) about stack data structureis’areNOT correct?
a) Top of the Stack always contain the new node

b) Stack is the FIFO data structure

c) Null link is present inthe last nodeat thebottom of the stack

d) Linked List areusedfor implementing Stacks

L1

COo1

1C-10

Which data structureis needed to convert infix notation to postfix notation?
a) Tree

b) Branch

c) Stack

d) Queue

L1

COo1

1C-11

What is thevalue of thepostfix expression6324 +—*?
a) 74

b) -18

c) 22

d) 40

L1

COo1

1C-12

Thedata structurerequired for Depth First Traversal on agraphis?
a) Array

b) Stack

c) Tree

d) Queue

LS

COo1

1C-13

A datastructurein which e ements can beinserted or del eted at/from both ends but not inthe
middleis?

a) Priority queue

b) Dequeue

c¢) Circular queue

d) Queue

L1

Cco1

1C-14

Wheat is thetime complexity to count the number of dementsinthelinked list?
a) O(1)

b) O(n)

c) O(logn)

d) O(?)

L1

Cco1




1C-15/Inacircular queue, how do you increment therear end of the queue? co1
a) rear++ L1
b) (rear+1) % CAPACITY
C) (rear % CAPACITY)+1
d) rear--
IF- 1 |Stack and Queueare data structures. L1 co1
1F-2 |----mmmmmee data structureis used to evaluate postfix expression. L1 col
1F-3 |Typesof linked lists arg----------------- L1 col
1F-4 | - - Condition indicates Stack underflow. L2 col
1F-5 | Queue isfull when ----------------- L1 co1
1F-6 | Drawtheexamplecircular linked list ----------------- L1 co1
1F-7 |Advantage of a circular queueis L1 co1
1F-8 | Operations on stack are L1 co1
1F-9 | Differences between singleand double linked list are- L4 co1
1F-10| Disadvantage of linked lists are------------------- L2 col
1F-11| - -------m-mm e Pointers, doublelinked list nodewill have. L2 col
1F-12 is thecondition to become a queuefull. L4 col
1F-13 isthecondition that specifies a queue contains single e ement. L4 col
1F-14| Types Of QUEUES re ---------=-===-==-mmmmmmmmmommmmom oo oo L1 col
1F-15| Applications of Queueare L2 co1
IM-1 | Match thefollowing _ L1 col
a  Linear datastructures L LIFOlist
b. Stack 2. Insertion and Deletion can be donefrom both ends
c. Applications of Stack 3. Stack ,Queue
d. Dequeue 4. Evaluating postfix expression
1M -2/ Match thefollowing L1 coL
a Aray 1. Insertionand deletion at different ends
b. Stack 2. Insertion and deletion at the same end
c. Queue 3. Sdf-referential structureis utilized
d. Linked list 4. Elements are accessed by specifying its position
IM -3 a Stack 1. Traversein both directions. L1 col
b. Queue 2. Event driven simulation
c. Priority queue 3. Operationfor theprinter

d. Doublelinked list 4. Balanced parenthesis verification




L1

a. Queue 1. DFS CO1

b. Tree 2.LIFOlist

c. Stack 3. Stack

d. Linear datastructure 4.Non Linear data structure
IM -5 a  Linear Queue 1. Nodewill havetwo pointers L1 col

b. Circular Queue 2. Memory wastage

c. DoubleLinked List 3. Node contains one pointer

d. SingleLinked List 4. Efficient utilization of memory
1D-1. |Discuss about implementation of singlelinked list? L2 col
1D-2. \Writea programtoimplement singlelinked list? L6 co1
1D-3. |Explain thefollowing data structures Lo col

a)Stack operations b)Queue operations
1D-4. \Writeabout Stack representation using array and linked list? L1 CO1
1D-5. \Writeabout Queuerepresentation using array and linked list? L1 CO1
1D-6. |Writea programtoimplement stack using Linked list? L1 Cco1
1D-7. \Writea programto implement Queueusing array? L1 CO1
1D-8  |Explain about Stack applications and Queue applications. L2 Co1
1D-9  |DescribeLinked list? Distinguish between array and linked list? L4 COo1
1D-10 |Explain about following L2 CO1

a) Data structureb) Abstract Data Type

¢) Linear data structured) Non Linear Data structure.
1D-11 |Writetheadvantages of linked lists.Writean algorithm toinsert and deletea nodeinsingle L1 CO1

linked list.
1D-12 |Explain any two applications of stack with examples. L2 Co1
1D-13 |compareSinglelinked list with Double linked list. L4 COo1
1D-14 |DefineData Structure. Writea brief note on different data structures with examples. L1 CO1
1D-15 |What arethelimitations of Linear Queue. Explain operations of Circular queue. L1 CO1

UNIT-II: Dictionaries
M ultiple choice Questions Course
BTLeve Outcome

PC-1 |If Every item of thelist maps to a uniqueindex in the hash table, the function is L1 co?

called
a HashFreeTable
b. Coallision Table
c. CallisionFreeTable
d. Pefect Has Table




2C-2

If the hash function is h(element)=element%10, so for which of the pair of values, the collision
will take place

a l15and14
b. 12and?2
c. land10
d 11land22

L1

CO2

2C-3

What isa skip list?

alinked list with size valuein nodes Callision Table

alinked list that allows faster search within an ordered sequence
alinked list that allows slower search within an ordered sequence
atreewhichisintheformof linked list

oo ow

L1

CO2

2C-4

Skip lists aresimilar to which of the following datastructure?

stack

Heap

Binary Search Tree
Balanced Binary Search Tree

IS NS )

L1

CO2

2C-5

Thenodes ina skip list may have many forward references their number is determined.
Probabilistically

randomly

sequentially

orthogonally

opoTw

L1

CO2

2C-6

Which of thefollowing problems occur dueto linear probing?

a) Primary collision

b) Secondary callision.
C) Separatechaining.
d) ExtendibleHashing

L1

CO2

2C-7

Which of thefollowing is not a collision resolution strategy for open addressing?
a) Linear probing
b) Quadratic probing
¢) Doublehashing
d) Rehashing

L1

Cc0o2

2C-8

What is the hash function used in linear probing?
a) H(x)= key mod tablesize

b) H(x)= (key+ F(i%)) mod table size

c) H(x)= (key+ F(i)) mod tablesize

d) H(X)= X mod 17

L1

CcOo2




2C-9

What data organization method is used in hash tables?
a) Stack
b) Array
¢) LinkedList
d) Queue

L1

CO2

2C-10

In a hash table of size 10, whereis element 7 placed?
a 6
by 7
c 17
d) 16

L1

CO2

2C-11

9. Which of thefollowing is identical to that of a separate chaining hash node?
a) Linked list
b) Array
c) Stack
d) Queue

L2

CO2

2C-12

What is a hash table?

a) A structurethat maps values to keys

b) A structurethat maps keys to values

C) A structureused for storage

d) A structure used to implement stack and queue

L2

CO2

2C-13

Hashing technique which all ocates fixed number of bucketsis classified as

a) dynamic hashing
b) dtatic hashing

c) external hashing
d) internal hashing

L2

CO2

2C-14

What is the load factor?

a) Averagearray size

b) Averagekey size

¢) Averagechainlength
d) None of the mentioned

L2

CO2

2C-15

What is the search complexity in direct addressing?

a) O(n)
b) O(logn)
¢) O(nlogn)
d O

L2

Cc0o2

Fill in theblanks

2F-1

Thefunction that transforms a key into a tableindex is called

L1

CcOo2

2F-2

Permits a hash tableto expand and shrink dynamically.

L2

CcOo2




2F-3

L2

using a secondary has function on the hash key on the item. co2
2F-4 |Hash callision can be dealt with techniques like L1 CcO2
2F-5 | If hisahash and key is a key, is called the hash of key. L3 co2
2F-6 | A good hash function is onethat minimizes L2 co2
2F-7 allows direct access to thetable. L2 co2
2F-8 isa collection of pairs of key and value where every valueis associated with L1 Cco2
the corresponding key.
2F-9 method of hash function depends upon the reminder of division. L2 Cco2
2F-10 | Thesituation in which the hash function returns the same hash key (home bucket) for more L1 co2
than onerecord is called
2F-11 lists are made up of a series of nodes connected one after the other, contains a key L2 Cco2
and value pair.
2F-12 is atechniquein which a second hash function is apply to the key when a L3 co2
collision occurs.
2F-13 hashing is a dynamically updatable disk based index structurewhich implement a L2 co2
hashing scheme utilizing a dictionary.
2F-14 |Uniform hashing is defined as any newly inserted elementsis equally likely to be placed at any L1 Cco?2
of the empty positions of the
2F-15 |Re-hashinginvolves using hash function on the hash key of theitem. L1 Cco?
Match the following
2M-1
a Hashing 1. General purpose data structurefor storing a group
b. Collision of objects,
c. Hash Function 2. Toderivethe physucal Iocatlor1 of arecord . 1 co2
4 Dict 3. Process of using a math function to convert input
- victionary data into fixed length output.
4. Occurs when more than one valueto be hashed
2M-2 _
a List of Bank Accounts 1. DoubleHashing
b. Skip List 2. Quadratic Pr(.)bllng 1
% m) 4. Variantinlinked list
d. Using 2 keys
2M-3 | a. Rehashing 1. Does not require hashing
b. Skip List 2. Hash Function L1 o2
¢. Hashing will be done based 3. Growing and Shrinking
d. Extendible Hashing 4. Tableisresized
2M-4 | a. Timecomplexity of hash 1.Keys to buckets
table chaining 2.0(M)
b. Best casetime complexity
of insertion in hash table 28?12 L1 Cco2

c. Spacecomplexity (if M




keys)
d. Hash function maps
2M-5 | a. Abstract data Type 1. Rehashing
b.  Open Hashing 2. Dictionary
C. Increaseand decreasein 3. Collision resultsin storing one of therecords at L1
Sze another slot in thetable Co2
d. Closed Hashing 4. Whether collisions arestored outsidethetable.
5-MARKSQUESTIONS
2D-1.  |Discuss theterm Dictionary? What are the various applications of Dictionary and Hashing? Lo co2
2D-2. |wri :
Write about Hash table and Hash function? L1 co2
2D-3. i
3 What. arethe various types of hash L1 co2
functions.
2D-4. |Demonstrate skip list representation and its node structure with example? L3 Co2
2D-5.  |Explain how does collision occur? L2 Cco2
2D-6.  |Explain chaining and open addressing methods for detecting collision and overflow? L2 CO2
2D-7.  \Write about Quadratic Probing collision handling technicues. L1 CO2
2D-8  |Write about Double hashing collision handling techniques. L1 CO2
2D-9  |Discuss about the Rehashing Technique and its advantages? L2 CO2
2D-10 |Explain the concept of extensible hashing with suitable example. L2 CO2
2D-11 |What is hashing? Explain the differentiation between hashing and skip list? L2 CO2
2D-12 |Assuming thetable size as the smallest prime number greater than theinput size, as the hash L4 Co2
thefollowing keys : 62,56,45,14,78,44,36,29 & 39 to handle collisions uselinear probing &
quadratic probing.
2D-13 \What arethe uses of extensible hashing? L1 COo2
2D-14 |Compare between Quadratic probing and double hashing. L4 CO2
2D-15 |What arethetwo methods of representing Liner list? Explain with example L2 Cco2
UNIT-I11 Search Trees
M ultiple choice Questions Course
BT Level | Outcome
3C-1 |Which of the following traversal outputsthe data in sorted order ina BST? L1 co3

a) Preorder
b) Inorder
c) Postorder

d) Level order




3C-2

The height of a binary treeis the maximum number of edgesin any root to leaf path. The

maximum number of nodesin abinary tree of height his: () L1 Co3
a 2°h-1
by 27h-1)-1
¢ 2¢h+1)-1
d 2*(htl)
3C-3 | What is the average case time complexity for finding the height of the binary tree? L1 co3
a) h=0O(loglogn)
b) h=O(nlogn)
c) h=0(n)
d) h=0O(logn)
3C-4 |Construct a binary search tree by using post order sequence given below. L6 co3
Post order: 2, 4, 3,7, 9, 8, 5.
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o SN "r\ 7 Ko J (._J A /
Theruntimefor traversing all the nodes of a binary search tree with n nodes and printing them L3 co3
3C-5 |finanorderis
a) O(nlg(n))
b) O(n)
c) O(vn)
d) O(log(n)
3C-6 | What isthe maximum number of keys that a B+ -tree of order 3 and of height 3 have? L1 co3

a) 3
b) 80
C) 27

d) 26




3C-7

What is an AVL tree?

a) atreewhich is balanced and is a height balanced tree

b) atreewhich is unbalanced and is a height balanced tree
c) atreewith three children

d) a tree with atmost 3 children

L1

Co4

3C-8

\What is the maximum height of an AVL treewith p nodes?
a) p

b) log(p)

c) log(p)/2

d) 2

L1

Co4

3C-9

\Why to prefer red-black trees over AVL trees?
a) Becausered-black is morerigidly balanced
b) AVL treestore balancefactor in every node which costs space
c) AVL treefails at scale
d) Red black is more efficient

L2

Co4

3C-10

\Which one of the following data structures are preferred in database-system implementation?

a) AVL tree
b) B-tree
c) B+-tree

d) Splaytree

L1

CGO3

3C-11

What is the disadvantage of using splay trees?

a) height of asplay tree can be linear when accessing elements in non-decreasing
order

b) splay operations are difficult

c) splay tree performs unnecessary splay when a node is only being read

d) nosignificant disadvantage

L1

Co4

3C-12

What is the maximum height of any AVL-tree with 7 nodes? Assume that the height of atree
with a single node is 0.

a 2
b) 3
c 4
d 5

L4

Co4

3C-13

Consider the bd ow formations of red-black tree

(100) (100) (100"
s A

3 Y
, 7\ -
.»-"'v— \ “
(s0) NULL RULL
i

N NuLW (8) wu N

L1

CO4




All the above formations areincorrect for it to be aredblack tree. then what may be the correct
order?

a) 50-black root, 18-red left subtree, 100-red right subtree

b) 50-red root, 18-red left subtree, 100-red right subtree

c) 50-black root, 18-black |eft subtree, 100-red right subtree

d) 50-black root, 18-red |eft subtree, 100-black right subtree

3C-14

When to choose Red-Black tree, AVL tree and B-trees?

a) many inserts, many searches and when managing moreitems respectively

b) many searches, when managing moreitems respectively and many inserts respectively
c) sorting, sorting and retrieval respectively

d) retrieval, sorting and retrieval respectively

L3

Co4

3C-15

10. What is the below pseudo codetrying to do, where pt isa node pointer and root pointer?

redblack(Noderoot, Node pt):
if(root ==NULL)
return pt

if(pt.data< root.data)

{
root.left=redblack(root.left, pt);

root.|eft.parent= root

}
el seif (pt.data> root.data)

{
root.right= redblackt(root.right, pt)

root.right.parent= root

}
return root

a)insert a new node

b) delete a node

¢) search a node

d) count the number of nodes

L6

CGO3

3C-16

B-tree of order nis a order-n multi way tree in which each non-root node contains
a) at most (n— 1)/2 keys

b) exact (n— 1)/2 keys

C) at least 2n keys

d) at least (n— 1)/2 keys

L1

CO3

Fill in theblanks

3F-1

Breadth First Search (BFS) is started on a binary tree beginning fromthe root vertex. Thereisa
vertex t at adistance four fromtheroot. If tisthen-th vertex in this BFS traversal, then the
maximum possible value of nis

L4

CO3

3F-2

What is the special property of red-black trees and what root should always be

L1

CO4

3F-3

What maximum difference in heights between the leafs of a AVL treeis

possible

L4

CO4




3F-4

Efficiency of finding the next record in B+ treeis

L1 CO3
3F-5 | The most widely used external memory data structureis L3 co3
3F-6 |An AVL treeisanimproved version of the L6 coa
3F-7 Maximum depth of an AVL tree with n nodes L3 CO4

is
3F-8 is an application of splay trees Lo co4
3F-9 |What is asplay operation L1 co4
3F-10 |What aretheworst case and average case complexities of a binary search tree L4 co3
is
3F-11 |What arethe operations that could be performed in O(logn) time complexity by red-black tree L1 coa
is , . ,
3F-12 |(If anodehasK childrenin B tree, then the node contains exactly -------------- keys. L1 co3
3F-13 |A B+ treecan contain a maximum of 7 pointersin anode. What is the minimum number of L3 co3
keysin leaves
3F-14 |What minimum difference in heights between the leafs of a AVL treeis L4 coa
possible
3F-15 |The complexity of searching, inserting and deletion in AVL treeis L4 coa
Match the following
3M-1 | a Btree 1. Full Binary Tree
b. Zigrotation 2. 1972 CG3
c. A RedBlack Tree 3. Thenodeis rotated towards itsright. L1
d. AtreehasO or 2 childrens 4. height-balanced m-way tree
3M -2 | & Minimum number of nodesin full binary tree 1. log(n) wherenisthe number of co3
nodes
b. NonLinear Hierarchical DS 2.2*h-1 L1
c. Minimum height of full binary tree 3. Tree
d. Minimum number of nodesinafull binary tree 4. Log2(n+1)-1
3M -3 | a Root 1. Root Node cO3
b. Siblings 2. First node of thetree
c. LeveO 3. Nodewith no child L1
d. Leaf Node 4. That belong to the same parent
3M -4 | a. AVL treelnvented by 1. Splay Tree cou
b. Sdf balancing BST 2. Total numberof children of a node
c. ZigZag Rotation 3. Red Black tree L1
d. Degree 4. GM Addson
3M -5 | a. Order of complexity (averagetime of RB tree) 1. O(n) cou
b. Order of complexity (Worst casetime of RB tree) 2. 0O(tlont n)
c. Worst case complexity of Splay 3. 0(1) L1
d. Total timecomplexity of B+ Tree(Search) 4. O(logn)

5- MARKS QUESTIONS




3D-1.  |Writea procedureto performinsertion deletion and searching in Binary search tree? L1 co3
3D-2.  [Explainindetail deletion of an element in BST in different cases? L2 co3
3D-3.  |Writea program to perform following operations in Binary search tree? L1 co3
a) Insert an dement into a binary search tree
b) Deletean element from a binary search tree
3D-4. |Define Binary search tree? Construct binary search tree step by step with diagrams using list L1 co3
of numbers{4,5,1,2,9,7,3,6,10,12,11}.
3D-5. |Describe AVL Tree? lllustrate different rotations in AVL treefor balancing with appropriate L2
example? CO4
3D-6. |Writelist of operations performon AVL tree with example? L1 coa
3D-7. a) Explain abalancefactor in AVL tree with example? L2 coa
b) Explain representation of AVL tree with example?
3D-8 a)Develop a programto insert the elementsinto AVL tree? L3 coa
b) Construction of AVL treestep by step with diagrams for thelist {25, 30, 35, 40, 50, 55,
60, 65, 70, 75}
3D-9  Writea programto perform following operations in B+ treg? L1 Co3
a) Insert an dement into a B+ tree
b) Deletean element froma B+ tree
3D-10 |What is Splay tree ?lllustrate Splay-tree with example? L2 co3
3D-11 |a) List theoperationsin Binary Search Tree? L1 co3
b) Howtofind order of B Tree?
3D-12 |What isan AVL Tree? Give one example? L1 coa
3D-13 |List therules of Red-Black Tree? And explain with example? L1 coa
3D-14  Differentiate AVL treeand Binary search tree? L4 coa
3D-15  |How do implement a splay tree? Why to prefer splay trees? L1 o4
UNIT -1V
OBJECTIVE TYPE QUESTIONS BT Course
Leve Outcome
Which of the following sorting algorithms can be used to sort arandom linked listwith
4C-1 |minimum time complexity? L1 CO5
a) insertion sort
b) quick sort
C) heap sort

d) mergesort




4C-2

Ina max-heap, e ement with the greatest key is always in the which node?
a) leaf node

b) first node of left sub tree

C) root node

d) first node of right sub tree

L3

CO5

4C-3

Heap can be used as
a) priority queue

b) stack

C) adecreasing order array
d) noneof the mentione

L3

CO5

4C-4

If we implement heap as min-heap , deeting root node (value 1)from the heap. Whatwould
be the value of root node after second iteration if leaf node (value 100) is chosen to replace
theroot at start.

a) 2 b) 100

c) 17 d3

L2

CO5

4C-5

A sorting techniqueis called stable if it

a) TakesO(nlogn) times

b) Maintainstherelative order of occurrence of non-distinct e ements
C) Uses divide-and-conquer paradigm

d) Takes O(n) space

L1

CO5

4C-6

Descending priority queue can beimplemented using
a) max heap

b) min heap

C) min-max heap

d) trie

L3

CO5

4C-7

Min heap can be used to implement seection sort.
a) true
b) false

L3

CO5

4C-8

\Which one of the following array €lements represents a binary min heap?
a) 12108251417
b) 8 10 12 25 14 17
c) 25171412108

d) 14172510128

L1

CO5




4C-9

Thetime complexity of a quick sort algorithm which makes use of median, found byan O(n)
algorithm, as pivot dement is

a) O(r)

b) O(nlogn)

¢) O(nloglogn)
d) o(n)

L3

CO5

4C-10

If the given input array is sorted or nearly sorted, which of the following algorithmgives the
best performance?

a) Insertion sort
b) Selection sort
C) Quick sort
d) Mergesort

L1

CO5

4C-11

Thetime complexity of heap sort inworst caseis

a) O(logn)
b) O(n)

¢) O(nlogn)
d) O()

LS

CO5

4C-12

Counting sort performs..........cccceeeene Numbers of comparisons between input eements.

a0
b) n
c) nlogn
d) r?

L4

CO5

4C-13

Which of the following sorting algorithm has the running timethat is least dependanton the
initial ordering of the input?

a) Insertion sort
b) Quick sort
C) Mergesort
d) Selection sort

L1

CO5

4C-14

Inabinary min heap containing n elements, thelargest element can befound in
time.

a) o(n)

b) o(nlogn)

c) o(logn)

d) o1)

L1

CO5

4C-15

Which of the following sorting algorithms in its typical implementation gives best
performance when applied onan array whichis sorted or almost sorted (maximum 1 ortwo
elements are misplaced

a) quick sort

b) heap sort

b) mergesort

C) insertion sort

L1

CO5

FILL INTHE BLANKS
¥2MARK QUESTIONS

BT Leve

Course
Outcome

T e Method is used to create an empty graph

L3

CO5




4F-2|. -.o-ee Isan external sorting algorithm which makes a use of secondary storage L3 CO5

4F-3|Thebest casetime complexity of merge sort algorithmis ---------- L2 CO5

4F-4|A pair of nodes connected by a line segment is called --------- L6 CO5

4F-5|Theminimum number of vertices that a cyclic graph possesis ------- L3 CO5
4F-6 |Thestandard graphs, traversalsare------------- L3 CO5
4F-7l1n an undirected graph, the sum of degrees of all the must be ------- L3 CO5
4r-8 Heap sort belongs to the family of sorting by --------- L2 CO5
L N—— canbeused for multi-way merge L3 COo5
4F-10  |-------- Algorithm design technique is used in the quick sort algorithm? L3 CcOo5
4F-11 |For merging two sorted lists of sizemand ninto sorted list of size m+n, werequire L4 CcOo5

comparisons of -----------
4F-12 |A sorting techniqueis called stableif it-------- L3 CcOo5
4F-13  |-----—--- the worst method of choosing a pivot € ement. L3 CcOo5
4F-14 |Quick sort follows--------- L2 CO5
4F-15 (The ------- traversal of a graph traverses all decedents of a node before moving L3 CO5
to an adjacent node

BT Level | Course
MATCHTHEFOLLOWING IMARK QUESTIONS Outcome

4M-1 | 1. Breadthfirst search a) sack CO5

2. Depthfirst search b) priority queue L1
3.Prim’s algorithm ¢) union find

4. Kruskal minimum spanning tree d) queue




aM-2 | 1.Mergesort a) sort small number of dements CO5

2.Heap sort b) sort linked list L1

3. Quick sor ¢) information searching

4.Insertion sort d) find smallest and largest number

4M-3 | 1. Quick sort a) divide and conquer algorithm CO5

2. Task scheduling b) greedy programming

3.Mergesort ¢) dynamic programming algorithm L1

4.Prims’s d) not stablealgorithm

AM-4 | 1. mergesort a) diminishingincrement algorithm C05

2. heap sort b) divide and conquer algorithm L1

3.cyclesort ¢) unstable sorting algorithm

4. shell sort d) priority queue algorithm

PART B
5MARKSQUESTIONS

4D-1 Write about various graphrepresentation techniques? L1 CO5
4D-2 Classifythetypes of graphs? Explain basic terminologies in graph? L2 CO5
4D-3 Explain Breadth first search traversal with example? L2 CO5
4D-4 Explain Depthfirst search traversal with example? L2 CO5
4D-5 Writeaprogramto implement breadth first search? L3 CO5
4D-6 Writeaprogramtoimplement depthfirst search? L3 CO5
4D-7 Explain about heap sort with example? L2 CO5
4D-8 Explain external sorting model for external sorting? L2 CO5
4D-9 Discuss about merge sort technique with suitable example? L2 CO5
4D-10 Explain about external sorting with an example. L2 CO5
4D-11 Explainabout quick sort technique with suitableexample? L2 CO5
4D-12 a) Distinguish between quick sort and mergesort? L4 CO5

b) What areapplications of quick sort and merge sort? L1
4D-13  |Differentiate between BFS and DFS. L4 CO5
4D-14  |Writethe advantages and disadvantages of quick sort L1 CO5
4D-15 | b) Distinguish between heap sort and mergesort? L4, CO5

L1

¢) What areapplications of heap sort and merge sort?




QUESTION BANK WITH BLOOMSTAXONOMY LEVEL (BTL)
(1.Remembering 2. Understanding 3. Applying 4. Analyzing 5. Evaluating 6. Creating)

UNIT -V
OBJECTIVE TYPE QUESTIONS BT Course
%, MARK QUESTIONS Leve Outcome
Trieisaso known as
S5C-1 g Digital Tree b) Treap L1 Co6
) Binomial Tree d) 2-3 Tree
5C-2 |Which of thefollowing special type of trieis used for fast searching of thefull texts? L1 Cco6
a) Ctrie b) Hash tree
) Suffix tree d) T tree
5C-3  |Which of thefollowing is trueabout thetrie? L1 CO6
a)root isletter a b) path fromroot totheleat yields the string
¢) children of nodes arerandomly ordered d) each node stores the associated keys
5C-4 |Auto completeand spell checkers can beimplemented efficiently using thetrie. L3 OB

a) True b) False

5C-5 [Which of thefollowing isthefastest algorithmin string matching fiel d? L1 CoO6
a) Boyer-Moore’s algorithm
b) String matching algorithm
C) Quick search algorithm
d) Linear searchalgorithm

5C-6 |Which of the following algorithms formed thebasis for the Quick search algorithm? L1 CO6
a) Boyer-Moore’s algorithm

b) Parallél string matching algorithm
C) Binary Search algorithm

d) Linear Search algorithm

5C-7 |Which of thefollowing isthe efficient data structurefor searching words indictionaries?

a) BST L1 CO6
b) Linked List
C) Balanced BST
d) Trie

5C-8 |What traversal over trie gives the lexicographical sorting of the set of the strings? L1 CO6
a) postorder
b) preorders
C) inorder

d) level order

5C-9 [What can be the maximum depth of thetrie with n strings and m as the maximumsting L1 CO6
the length?
a) log2n
b) log2m
cn

d m

5C-10|A programto search a contact from phone directory can be implemented efficientlyusing L3 CO6
a) aBST

b) atrie

C) abalanced BST
d) abinary tree




5C-11 [What is the auxiliary space complexity of Z algorithm for pattern searching (m=length of L1 CO6
text, n = length of pattern)?
a) O(n+ m)
b) O(m)
c) O(n)
d) O(m* n)
5C-12|Which of the following is not true? L1 CO6
a) Trierequires less storage space than hashing
b) Trieallows listing of all the words with same prefix
C) Triesarecollision free
d) Trieisalso known as prefix tree
5C-13/Which of the following is true about thetrie? L1 CO6
a) root isletter a
b) path fromroot to theleat yields the string
¢) children of nodes arerandomly ordered
d) each node stores the associated keys
5C-14|Which of the following special type of trieis used for fast searching of thefull texts? L1 CO6
a) Ctrie
b) Hash tree
C) Suffix tree
d) T tree
5C-15| Auto complete and spell checkers can beimplemented efficiently using thetrie. L3 CO6
a) True
b) False
FILL INTHE BLANKS BT Leve Course
2 MARK QUESTIONS Outcome
SF-1 |- functionis used to prevent backtracking ona string. L2 CO6
SF-2 Thetermtrie is delivered fromthe word ------- L1 COo6
SF-3 |Thenumber of nodes inatreeis -------- L1 CO6
SF-4 |A standard trie has a binary structurewhen the alphabet has only ------------- channels L2 CO6
SF-5 | e structure is useful when the size of key values vary L2 CO6
SF-6 | support search, insert and delete operations in O(d-m) time L1 CO6
Ll () [E— eliminates the character of nodes L1 CO6
SF-8 ||n------- method, traversal is started froma given vertex V inthe graph L2 CO6
5F-9 L2 CO6

Heap can beclassified as -----------




SF-10 Trieis also known as--------- L1 |CO6
SF-11 |A programto search a contact from phone directory can be implemented L3 CO6
efficiently using ----------
SF-12|construction of suffix trietake- L6 CO6
SF-13| . can be the maximum depth of the trie with n strings and mas themaximum sting L4 |CO6
the length
SF-14 | type of trieis used for fast searching of the full texts L1 CO6
SF-15| - structure is useful when the size of key values varies L1 CO6
MATCH THE FOLLOWING BT Leve Course
1 MARK QUESTIONS Outcome
5C-1 |1.Prim’s algorithm a) O(V2log V) 1 CO6
2. Dijkstra’s algorithm b) O(VE?
3. Faster all pairs shortest path c) O(ELGV)
4. Edmonds-karp algorithm d)Oo(V?
5C-2 |1. Pattern matching a) bruteforce algorithm 2 CO6
2. Navi based algorithm b) search string notewpad
3. Boye moor algorithm ¢) supportsfast string matching
4. Knuth-morries pttern d) backward approach
5.Tries €) compares character left -right
5C-3 |1.0(n) b) eiminates character of a nodes 1 CO6
2. Suffix trie ¢) compressed triewith an extra fied
3.Labeled edge d) number of nodesinatrie
4. Compressed trie €) assign inoties
5C-4 [1Trie a) O(N) 1 CO6
2.Binary trie structures b) derived fromretrival
3. C standard function ¢) alphabets havetwo characters
4. Number of nodesinatrie d) stdio.h
5C-5 [1. Suffix tries a) used to activate space optimization 2 CO6
2. Standard tries b) based on prefix of string
3. Compressed tries c) faster insertion
4. Trie data structure d)ordered tree data Structure
PART B
5 MARKSQUESTIONS
5C-1 |Discussabout varioustypes of tries. L2 CO6
5C-2 |Writeanalgorithm of Standard Trie L1 |CO6
5C-3 |Writeand explain Boyer Moorepattern matching algorithm? L2 CO6




5C-4 |Explainthefeaturesthat distinguish between Boyer Moorealgorithmfromthe L2 |CO6
conventional algorithms.

5C-5 \writeand explain Knuth-Morris-pratt pattern matching algorithm? L2 Co6

5C-6 |piscuss Knuth Morries Pratt (KMP) algorithm. Compute whether the pattern L6 Co6
P=10100111 is present in the string T=1001010100111 or not.

5C-7 |What aretheadvantages of trie? Comparetrie with Hash table? L4 CO6

5C-8 |Explainabout thecompressed trie withan example. L2 CO6

5C-9 |Calculatethefailurefunction (or) prefix tableina search string LS CO6
“ABACAABADCABACABAABB”.

5C-10|Differentiatestandard tries and compressed tries? L4 CO6

5C-11|Explain the Brute-forcealgorithm with an example L2 CO6

5C-12|Explainabout the Suffix tries withan example. L2 CO6

5C-13|Writeanalgorithm of compressed trie L4 CO6

5C-14|{Writean algorithm of standard trie. L4 CO6

5C-15|Draw theStandard Trieand Compressed Triefor thefollowing String L6 CO6

{aren, array,aim, acid, act, rest, rate, ratio}
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AcademicY ear:2025-26 Y ear/Sem. 11-1/CSE(CIT&AI&DS)
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DURATION: 2Hrs Max Marks. 30M
PART - A
Answer ALL multiple choice questions. 10Q X ¥2M=5M

1.  Whichtypeof linked list stores the address of the first node in the next pointer of the lastnode? [ ]
a) Singly Linked List
b) Doubly Linked List
¢) Hashed List
d) Circular Linked List
2. Which data structureis based ontheLast InFirst Out (LIFO) principle? [ ]
a Tree
b) LinkedList
¢) Stack
d Queue
3. What is thetime complexity to count the number of elementsinthelinked list? [ ]
a) O(1)
b) O(n)
¢) O(logn)
d) O(r)

4. What data organization method is used in hash tables? [ ]
a) Stack

b) Array
¢) LinkedList
d) Queue

5 What is a hash table? [ ]
a) A structurethat maps values to keys
h) A structurethat maps keys to values
¢) A structureused for storage
d) A structure used to implement stack and queue

6. Which one of thefollowing data structures are preferred in database-system implementation? [ ]

a AVL tree
h) B-tree




c) B+-tree
d) Splay tree

7. When to choose Red-Black tree, AVL tree and B-trees?

a many inserts, many searches and when managing more items respectively

b) many searches, when managing moreitems respectively and many inserts respectively

¢) sorting, sorting and retrieval respectively
d) retrieval, sorting and retrieval respectively
8. Inamax-heap, e ement with the greatest key is always in the which node?
a) leaf node
b) first node of l&ft sub tree
c) root node
d) first node of right sub tree
9. Descending priority queue can be implemented using
a) max hesp
b) min heap
C) min-max heap
d) trie
10. Which of thefollowing is the fastest algorithmin string matching field?
a) Boyer-Moore’s algorithm
b) String matching algorithm
c) Quick search algorithm
d) Linear search algorithm

1. Answer all fill in the blanks.

11. Types of queuesare
12. allows direct access to thetable.

13. method of hash function depends upon thereminder of division.
14. If anodehasK childrenin B tree, then the node contains exactly --------------

15. Thestandard graphs, traversals are -------------
16. Heap canbeclassified as -----------

I11. Answer all the Match the following Questions.

17.
a. Queue 1. DFS
b. Tree 2.LIFO
c. Stack 3.Stack

d. Linear data structure 4.Non Linear data structure

6Q X ¥2M=3M

20 X 1M =2M



18.

a. Suffix tries 1. usedto activate space
optimization
b. Standard tries 2. based on prefix of string
c. Compressed tries 3. faster insertion
d. Triedata structure 4. ordered tree data structure
PART B
Answer any FOUR Quegtions. 4QX5M = 20M

19. Discuss about implementation of linked list.
20. Write aprogramto implement stack using linked ligt.

21. Compare between Quadratic probing and Double Hashing.
22. Write list of operations perform on AVL treewith example?

23. Writeaprogramto implement breadth first search?

24. Writeand explain Boyer Moore pattern matching algorithm?
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Answer Any Three of the following questiens, Marks: 3Qu6M =18M

. Wnste the postfix fonn of given miix exprassson a"b+{¢ *d-a+(£z+h) i}y k"]
2. Discuss splay trees with an exansple.

3. Lot the dafferemt methods for colliaon resolunion

4. Explam external sortiag with example.

5. Mentan the applications of saffix tree.

Section - B
Answer FOUR questions from the following
Marks: 4Qx13M = S2M
UNIT -1
6. Wyste & C peograan 1o nuplemenr baswe opetanotn of quene using hnked Lt representanon
(OR)
7. Wiaste & € Program 1o evaluate given postfic expeession nimg stack
UNIT -1
§. Explamn deleting au element 1 Skp list representation Alse wate Psendo cede for the same
(OR)
3 Explamn the separase chxnng = deranl Use the lash fuocnon 'key med 77 o wmsen (he
following seqacnce of Keys 10 ihe hash table 50, 700, 76, 5. 92, 73.101 Use separate chamung
wocbmuges for collasivn resobanon

UNIT - III
10 Explam 1o detual deletion of am clemens e BST 1 different cases,
(OR)
It [hestrate rad black trees weth an example - Menrion s advantages. Compars 2 with AVL traes
UNIT - IV
12, Comstruct abusary search tres from the grven dota 8.9.3,62.1.7 4.5 and perfonn n-osder pre-
erdes and post -arder travessal .
(OR)
13, Espladn the working of heap sort Socrthe given elenenrs 539138478 using deap son
techaige
UNIT-V
14 Explman the Bruse-force paresn matching alpomilum with s example
(OR)
15 Explan Kouth-Moms-pratt parters nuatcking algonthm with an example

FERFEFRFRFIEE



RN Wrils Ve Mt No. 4

Subjoact RI1ZCEE1O
Code:
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199
il B.Tech | Semeaster (Reg./Suppl) End Examinations March «
2021
DATA STRICTURES
10 (%2021 (Common to CSE amd IT) Day. 2
T Al i, 3 BOH Marks: SQx14M =
70M
Answer FIVE questions (Treat O.No.11 as a single question}.
UNIT-

T, Wrils & peogram 1 C 10 Sruaho MU Quetu s uing Inkad Sl and idealily wivch Gusue ik
D g 0000 BUMDEY of QIMEIRS a0 SOMCH & GIven slement & present n bot

Quaues.
1oR)
2. Givon oo amray serf] of n ek by, wris ol 10 sonech 5 gven alamont x n o)
Inpat  anf) = {10, 20, 40 30 00, 50 150, 100, 130, 100)
x=130
Cutput 7
Irgiomant tha nbon pis umng G Peogeam
UNIT-Il
3, Usiog the rash Lncton ‘key mod T, el e folomng seguence of kiys b ha hah
toade.
560. 700, 76, 85, 82 73 and 101
Usw separuie e TR =
or)
4, Axsumng B latde size us the den| peane ber grawier Swan Bw input wee,
hish e

fioning keys: (02, 05, 36, 04, 08, 3, 20, 16, 20]. To hancle colsion, ure
o) Unoo proteng and

&) Quudraic probing. Which of $w e mweth i e ber af tal Probes?
UNIT-
5, Wrils & procedure (ho 00 regured) U Jeliu @ node Yo U AVL ¥ oe with sl
esamgles and noat Tgures
1OR}
0. n} Cormiruct w Binary Search Trew for bw loowng order of ingul (Miep by siep
cansyection &

expeciod] 4O, 26, 12, 34,78, 54, 80, 57.77,44. 23, 11, 6, 19] (7).

0} Traverse 10 abore BST Preosgh norter, Postamer and Preandar.
UNITav
7. WimExampe explain he fokaaing
n) Besadih Sest Traversy
b} Depth fest Travesanl
(OR)y
B, Son e KUow) dale wang (MAX] eagecr!: (20, 12,38, 1510, 50 30| end Susliale
win apgecpnale Sgures for aoch feration.

uNITY
9.  How o bk o Suffis Tree for a given tost? Alsa eaplan now 10 300700 8 DA in e
bttt mfix tren
“AetraAd DAY
108}
10.  Exp@in how ¥nuth Mords Prati stiing Search Mgoethm ace perforned with the
maampla Sinng patten

PT.O
1 Anawer any THREE questions from the following.
(SM+SMeaM)
B} WYHe down e S gorhan K 0soning o vidon o 1hae beg ming of he guem?

D1 Wt Qn v e By S0l 00 Ms0d 10N N hashwog chnigee?
€ Wardian bow DpDg and Zup-Leg tolabins aru peckermmd 1 he spkey toe.
) Fed e nurer of paha af ogh K in s dinaied graph o e Llowng

«f Dafng hom Bite forte eoproach © o K Sew Mo virsg, Specry s St and worst cese
LI
omgs st
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Duration: 90Mins Dt: 30.10.2019 AN Max Marks:
2M

Section - A
Answer All the questions Marks:
5Qx1M = 5M

1. List the rules of Red-Black Trae?

2. Define complete graph and weighted graph.

3. Describe external sorting.

4. What are the different types of Patiern Matching Algorithms?
5. What are the applications of pattern matching?

Section - B
Answer any FOUR questions Marks:
4Qx5M = 20M

6. Mustrate Red-Black tree with example?

1. lustrate Splay-tree with example.,

8. Explain Depth first search traversal with example.

9. Discuss about merge sort technique with suitable example.

10, Explain about the compressed trie with an example.
11, Explain the Brute-force algorithm with an example.
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BR-18 SRIINDU COLLEGE OF ENGINEERING & TECHNOLOGY

D4
(An Autonomous Institution Under 2(f) and 12(B) of UGC Act 1956, New Delhi)

Il B.Tech - | Semester - | Mid Term Examinations, August -2019
(R18CSE2101) DATA STRUCTURES - (Common to CSE & IT)

Duration: 90Mins Dt: 26.08.2019 AN Max Marks:
25M
Section-A
Answer All the questions Marks:
5Qx1M = 5M
1. Explain the advantages and disadvantages of linked list.
2. Explain the applications of Linked list.
3. Define double hashing?
4. Define collision.
5. List the operations in Binary Search Tree.
Section-B
Answer any FOUR questions Marks:
4Qx5M = 20M

Discuss about implementation of single linked list.

6

7. Explain the following data structures operations  a) Stack operations b) Queue operations.
8. Write about Queue representation using array and linked list.

9. What are the two methods of representing Liner list? Explain with example.

10. Write about Hash table and Hash function.
11.  Whrite a procedure to perform insertion deletion and searching in Binary search tree.

h
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11 B.Tech, 1 Semester (REG & SUPPL) Ei
(R22CSE21 12) DA [A

03/01/2025  (For CSE, CS, AIML, A ”.-;

Duration: 3 Hrs ]
Blooms Taxonomy : (I-Remembering, 11-Understandi

and VI-Creating)
Course Outcomes : CO

linations, JANUARY- 2025.
CTURES

oT, CSIT & IT)  Day-2(FN)
@ Maximum Marks: 60!
1g, IV-Analyzing, V-Evaluating

Answer ALL the following questions. (10Qx1M=10M)
1. a) Listvarious types of Data structurcs. I COl
b) What are the applications of Queue? i Col
¢) Represent a linear list using an example. Y e [ €02
d) What is Extendible hashing? : ol (v%& - I CO2
¢) Represent the height of a AVL tree using I Cco3
f) Discuss about B*-Tree. 3 ' v CO3
g) List various Graph traversal methods. 3 I COo4
h) What is External sorting? 3 I Co4
i) Define Pattern matching. : I CO5
j) Write about Suffix Tries. Vs ) SR 515
P _
Answer FIVE questions choosi gﬁe rch unit. (5Qx10M=50M)
2a Explain Insertion, Deletio Q i for single linked list usingan IV CO1
example. r i
_ (OR)
2b. Describe about Linked ym&’ntaﬁon of stacks, I Ccol
3a. Explain abont ssing and Linear p I co2
3b. Discuss about Sk}p list representation. I co2
4a. Define Binary ’I‘ ree. List and explain various operations in Binary Tree. n co3
(OR)
4b. Discuss various operations in AVL trees using an : ‘:‘_' nple. vl CO3
UNIT-IV.
5a. Using an example describe about Merge sort in deta ; IV COo4
(OR)
5b. Define Graph. Explain various implementation 1 mﬂbods for Graph. vV COo4
6a. Write about Knuth-Morris-Pratt Algorithm. vl COs5
(OR)
I COs

6b. Explain about Brute force method in detail.

kR R




	SRI INDU COLLEGE OF ENGINEERING & TECHNOLOGY
	INSTITUTION VISION
	INSTITUTION MISSION
	DEPARTMENT VISION
	DEPARTMENT MISSION
	Program Educational Objectives (PEOs)
	Program Specific Outcomes (PSOs)
	Program Outcomes(POs)
	PART – A
	Answer ALL multiple choice questions. 10Q X ½ M=5M
	II. Answer all fill in the blanks. 6Q X ½ M= 3M

	PART B
	Answer any FOUR Questions. 4QX5M = 20M


