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The minutes of the BOS meeting are following:

I. The minutes of the previous BOS meeting held on 29.11.2023 have been confirmed.

2. The courses of Engineering Mathematics-1. Il and III do not have any changes.

3. The course outcomes attainments have been analyzed with identified Gap thereof
action taken report (ATR) has been prepared according to respective courses.

The course outcomes of all courses have been discussed in detail.

5. The list of various subjects is proposed for Departmental electives, Minor and
Honors specialization have been prepared.

6. In the course of Optimization Techniques one unit of PERT/CPM is changed by
Information theory because of this unit is already included in the Mandatory Audit
Course of Project Management and financing.

7. Expert members suggested that the on-line references should also incorporated
along with recommended books.
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Agenda of the BoS Meeting

(BoS Meeting Scheduled to be held up to 30" May 2024)

{All information is to be uploaded on th

Instructions for preparing BoS Proceedings

e webpage under suitable heading (such as Board of Studies) and separate links to be

provided for each category mentioned below}

Minutes should have a summary/cover page mentionine all the significant changes made in the following
3 = b o]

Given format

Courses where revision was carried out

(Course/subjec | Course Year/Date | Year/Dat | Percentage | Agenda [ Page | Link of relevant ‘
t name) Code of € of | of content | ltem | No. | documents/minutes
introducti | revision added or | No. |
on replaced
Optimization ' https:/ \\ch.milsg\\ali_ur.in.:"ima
Techniques ges Dcnanmcnls-‘cngmeermg
& nevd qr f | mathematics/BOS/BoS%2030
re.\«lew ew | . .05.2024/Courses%20Revisio
topics from | ,eocos | 281120 | 30.0524 | 1% | lem9 | 07 | D20G2OMACKI.ALICE
different unit ‘ (Osem%20point-1.3.pdl
of different ! ‘
courses _ | ‘ ‘ ‘
| t | |

Courses focusing on employability/entrepreneu rship/ skill development”

Activities/contents which  have a

bearing on increasing skill and

employability

Stochastic Process and Financial Mathematics
gave the wide knowledge about the random
process as well as the minimum mathematical
requirements to study mathematical finance or
more precisely the pricing of financial
derivatives efc.

(Course/su | Course
bject name) | Code
Stochastic
Process and
Financial ‘ 3250321
Mathematics
Discrete
Mathematical
Structures
3250322
| 3250223

This course builds the mathematical
foundation of computer science. It
introduces the elements of mathematics
like sets, functions, relations, groups,
graph theory that form the basics of
almost the entirety of computer science. It
gives a clear understanding about the
formal statements and their proofs and the
counting techniques. The course develops
the concept of algebraic structures and
how they are wused in defining
mathematical applications.

Operating System is computer software that
manages the hardware components. It acts as
an intermediary between the users and the
hardware, It is responsible for managing the
system  resources and providing a smooth
working environment for the users. The
management includes the following - process
management. Processor Management. Memaory

| management,  slorage management. user
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management. protection and security. As a
subject. it is an amalgamation of the fields like
computer  architecture.  algorithms. data
structure and 5o on. A course on fundamentals
of operating systems is essential to equip the
students for taking up the challenges in
understanding and designing of computer
systems.

" Data Structures
and Algorithms

3250324

This subject develops the problem-solving
ability and  analytical  skills of students.
Questions based on Data Structures and
Algorithms are scaled up or down according
to the knowledge level of the candidate. All
recruiting companies test the knowledge of
data structures by asking concepts of stack.
queue, linked list. tree. graph. searching.
sorting etc.

Numerical
Techniques

3250225

Numerical Techniques contains solution
of system of linear equations, roots of
non-linear  equations, interpolation,
numerical differentiation and integration,
solution of ODE and PDE. It plays an
important role for solving various
engineering sciences
problems. Therefore, it has tremendous
applications in  diverse fields in
engineering sciences.

Computer
Networks

250501

Computer network widely used in daily life
such as Marketing and sales, financial
services. Manufacturing, Information services
without it internet cannot be perform on the
system. N

Software
Engineering

250503

All engingering branches use software
extensively as well as in real life. Engincers

use custom software tools to design. analyze.
and simulate their own projects. like bridges
and power lines. The concept of software
engineering help to
analyze, design, implementation. and testing
phase indeed its enhance the skill of software
development.

Data Seience
using Python

250504

With the increased use of computers for day-
to-day business and personal operations. there
is a demand for intelligent machines that can
learn human behaviour and work patterns.
This brings Data science and big data analytics |
to the forefront. Students are trained to |
effectively tackle many real-world problems in |
various domains like banking and finance, |
communication, education, etc. by giving |
projects using Python.

| Optimization
Techmiques

This paper provide the information of various |
tools of optimization techniques which widely
used in GPS systems. by shipping companies
delivering packages to our homes, by financial
companies. airline reservations systems, €ic.

Java
Technologies

250506

Java is very popular in software mdustry in almost
all domains, Students are given medium  level |
projects for creating Weh apps. Android apps. and
software development tools such as Intellil IDEA.
Eclipse. Net Beans IDE. and others. Java
applications have now grown 1o melude  Data
Science. Machine Learning, and even the Internet of
Things.
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Nén: Cou r;_-e_s added

" (Course 'ngb_iect
||
| |- name)

Course
Code

bearing on increasing skill and | Item
employability No.

Activities/contents which have a | Agenda

Page
No.

Link of relevant
documents/minutes

“Ethical Hacking

250761

become very important in present-
day context. and can help
individuals and organizations (o
adopt safe practices and usage of
their IT infrastructure. Starting from
the basic topics like networking,
network security and cryptography.
the course will cover various
attacks and vulnerabilities and ways
to secure them.

Computational
Complexity

250762

Ethical hacking is a subject that has | Jtem 3

models of computations and |
computational complexity
classes. The  computational
models measure various
different aspects of
computation. like time, space.
randomness, number of gates,
amount of communication etc.
The complexity classes classify
different computational
problems depending on their
easiness or hardness as per these
different models.

This subject deals with different | Item 3

Approximation
Algorithm

250763

various techniques to design
efficient algorithms to compute
an  approximately  optimal
solution.  Many  real-world
problems are NP-complete.
Hence. they are unlikely to |
admit a polynomial-time
algorithm.

Deep Learning
for Computer
Vision

250764

In this course. we will study | Item 3

understanding of images and
videos. a field called Computer
Vision, occupies significant
importance  in  applications
including security, healthcare,
entertainment, mobility, etc.
The recent success of deep
learning methods has
revolutionized the field of
computer vision, making new
developments increasingly
closer to deployment that
benefits end users. This course
will introduce the students to
traditional  computer  vision
topics, before presenting deep
learning methods for computer
vision.

The automatic analysis and | Item 3 | 4

https://web.mitsgwalior.
in/images/Departments/
engineering_mathematic
s/BOS/B0S%2030.05.20
24/New%20Course%20
Point-%201.1.pdf
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Cloud computing is a scalable | Item 3
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e

| separate link to be given in the appropriate column for each point

" The following must be uploaded on the departmental wEb_page and link for the same must be

| #___ inimal managementeffort._ | |
| 250767 \ This course starts with epidemic | Item 5_]— 6 ] ||
\ \ and gossip-based algorithms and | ' |

|
|\ blockchains, distributed  file
|

delivery platform that provides
on-demand computing service
for shared pool of resources,
namely Servers. storage,
networking, software. database,
applications ~ etc.,  OVer the
Internet. It is a model for
enabling ubiquitous. on-demand
access to a shared pool of
configurable computing |
resources, which can be rapidly | | |
provisioned and released with | i \ \

networks. The core focus in this !
part will be on distributed hash
tables (DHTs). Thereafter this : |
focus on theoretical aspecis
Advanced such as  vector clocks. ; |
Distributed distributed leader election, the | | |
System FLP result. and the CAP | | '|
| theorem. In the last praclicaH | |
| technologies such as the Paxos |
systems, and distributed : | |
programming 1anguages. . l . - k \ ‘

| and RAFT consensus protocols,
Feedback @_ﬁ:ﬂ*ic_ul_urigce_iv_gd ft_'_g_n_l_sta_kiholderi:_é__l@)gis_& ATR

then move on to peer-lo-peer [ | \ \

commit protocols, Bitcoin and

~ (Faouy ,41‘@1‘-?]@1@5&] |
1350 ~NA | |
S isgualior e |

ments/engineering mathematics/|

um%20Feedback 9620by%20F %2 09208/

395200208 Y %2 \ ‘
¢.9a20-2023 pdf R _ﬂ{
’Dcnarl.m_cmsa'wgn_lcgjn.g_n_l_au..!Lq.nzza_!.l.gs-"u-_r NA N | ‘

July-%o -
htlps.!x'\\-cb.m|Lsewa'lmr.gm'maucs.-‘[ | hit
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%20])5(:."/@_—202I%EUF.XISX ! DR p—— J

TLink showing Excel
| sheet of Google

Form details of
| stakeholders

20F%20%205/5%20C urriculum%o
(feedback_Student?:20J 96200 uly-

* Separate page(s) for each of the above four points; Agendu point wise minutes 1o be appended with each point and a \

The BoS minutes along with the cover/summary page (under point number 1, above) must be uploaded on the || '
depanmcntal web page and link for the same must be shared with the office of the Dean Academics. |

________________—_____________________ i
Stakeholder feedback analysis must also contain an action taken report (ATR). _||
Ihe details/data of the stakeholder responded through GOOGLE form (such as Name. organization, mail id, |
i!mnﬂiavailable) must alsogcﬁh_aﬁd_a@]_g_Ei_th_ll_}e_fecg@cﬁ for the alumni/employer.

shared with the |

el A e

(i) The Stakeholder feedback collected & analyzed to find the index out of five

»ffice of the Dean Academics. |

i) Action taken report ,
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5. | Minutes should have a footer with department name. page number. month of meeting.
6. | Each page should be signed by all faculty, scanned and then submitted to the Dean Academics office.
BoS Agenda Items
Item 1 | To confirm the minutes of previous BoS meeting held on the month of November 2023

' To review and finalize the scheme structure of B.Tech. VII Semester with the provision of Three (03)

Departmental Electives (DEs) and Open Category (OC) Course. (Out of which One (01) Elective and ol
Open category course is to be offered in traditional mode and remaining Two (02) Departmental
Electives are to be offered in online mode with credit transfer for the batch admitted in 2021-22.

Annexure-I

Item 3

To propose the list of courses which the students can opt from SWAYAM/NPTEL/MOOC based Platforms, to |
be offered in online modeforTwo (02) Departmental Electives (DE) Course, with credit transfer in the
B.Tech. VII Semester under the flexible curriculum (Batch admitted in 2021-22)

Annexure-11

Item 4

To prepare and finalize the syllabus of courses to be offered (for batch admitted in 2021-22) under
Departmental Elective (DE) Course(in traditional mode) for B. Tech. VII Semester along with their COs

Annexure-I11

Item 5

To prepare and finalize the syllabus of courses 1o be offered (for batch admitted in 2021-22) under the Open
Category (OC) Courses (in traditional mode) for B.Tech. VII semester students of other departments along |
with their Cos '

Annexure-1V

Item 6

To review and finalize the Expé_rimem list Lab manual for Dcpaftnwnlal Laboratory Course (DLC) to be
offered in B. Tech. VII semester (for batches admitted in 2021-22)

Annexure-V

ltem 7

To propose the list of “Additional Courses™ which can be opted for getting an

(i) Honours (for students of the host department)
(ii) Minor Specialization (for students of other departments)
List of SWAYAM/NPTEL Courses for B. Tech. VI Sem.
. ~ Honors Specialization
*S. No. | Subject Code Subject name TR (R0 [| Mentor Name and Affiliation
1 H250701 Machine Learning and Deep 12 ‘ Prof. M. K. Bhuyan |
Learning - Fundamentals and
Applications ‘ HT Guwahati
2 H250701 Getting Started with Compcli’tive 12 | Prof. Neeldhara Misra i
Programming
HT Gandhinagar
3 H250701 Computer Vision — T 12 ' !’JEJL'H'L'R’f_.';l'IHX(JE}'_)_{H”T_{"({]'. |
HT Kharagpur

These will be offered through SWAYAM/NPTEL/MOOC based Platforms for the B.Tech. VII semester

students (for the batch admitted in 2021-22) and for B.Tech. V semester(for the batch admitted in 2022-23) |

2002002223122221112211 21011
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| 3 S. | Subject Subject name ‘ iy Mentor Name and Affiliation ]
No. Code Duration
~ | (Weeks)
N 1 M250701 Introduction To Methods of | 12 Prof. Mani Mehra, Prof. Vivek K. Aggarwal,
Applied Math i ;
“. mplied Maiematics i 11T Delhi, DTU Delhi
N 2 M250701 Mathematical Methods and its iE Prof. P. N. Agarwal, Prof. S. K. Gupta,
Applications | T Reorkee
ad 3 M250701 Matrix Computation and its 12 Prof. Mani Mehra, Prof. Vivek K. Agarwal ,
. Applications " IIT Delhi, DTU Delhi
|
gy "List of SWAYAM/NPTEL Courses for B. Tech. V Sem.
H | Minor Programme 1. Ordinary Differential Equations
2. Partial Differential Equations
N 3. Linear Algebra _ _ |
Honors Programme 1. Artificial Intelligence : Search Methods For Problem solving
Sy i 2. Applied Accelerated Artificial Intelligence
< i ‘ 3. Introduction to Machine Learning
H To review and finalize the scheme structure of B.Tech. V Semester under the flexible curriculum (Batch
| ltem § | @dmitted in 2022-23)
h Annexure-VI J
~ ' To review and finalize the syllabi for all Departmental Core (DC) Courses of B. Tech. V Semester (for batch |
{tem 9 | admitted in 2022-23) under the flexible curriculum along with their CO’s.
Annexure-VII
- To review and recommend the Experiment list/ Lab manual for all the Laboratory Courses to be offered in B.
ﬁ t]:rln Tech. V Semester (for batch admitted in 2022-23)
N Annexure-VIII
N'- ' To review and recommend the list of projects which can be assigned under the ‘Skill based miﬁi-proje?
ltem | category in various laboratory components-based courses to be offered in B.Tech. V Semester (for the batch
@ang 11 cdmitted in 2022-23).
“ Annexure-IX
To propose the list of courses from SWAYAM/N PTEl-_';m-t)'(ja’_latfo_raé_tlme_affered (f'ﬂr batch admitted in
e 3 2022-23) in online mode under Self-Learning/ Presentation. in the B.Tech. V Semester
ﬁ List of SWAYAM/NPTEL Courses for B. Tech. V Sem.
N | Minor Programme 1. Ordinary Differential Equations
. tem o Partial Differential Equations
* 1 3. Linear Algebra
_ Honors Programme | Artificial Intelligence: Search Methods for Problem solving
L 2. Applied Accelerated Artificial Intelligence
~ 3. Introduction to Machine Learning
[ .
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e feg

| To review and finalize the scheme structure of B.Tech. III Semester under the flexible curriculum (Butcr

em | Y
03 admitted in 2023-24)
:~ | Annexure-X ]
Item "To review and finalize the syllabi for all Departmental Core (DC) Courses of B. Tech. Il Semester (for ‘
N 14 ‘ batch admitted in 2023-24) under the flexible curriculum along with their CO’s. |

‘. Annexure-XI |

To review and recommend the iigcﬂ\p_cllm_em: and skill-based mini p?neaétﬁ B.Tech. }ﬁ'steE;}-Eﬂ
batch admitted in 2023-24)

‘ To_propose the list of courses from S\iﬁ‘ﬁ\l_\ﬁH_\lmt_Piﬂofﬁatﬁﬁed—m the B.Tech. I

2023-24) in online mode under Self-Learning/ Presentation.

Computef_GEphics o ‘
Computational Number Theory and Algebra ‘
Computational Commutative Algebra ‘

Introduction to Quantum Computing: Quantum Algorithms and | ‘

_ g

Programme (M.E/M.Tech/MCA/MBA)

NA

To review and recommend the Scheme structure and Syllabus of Ph.D. Course Work (specific to Doctoral

1 To review the PO attainments levels and sué_éesl the actions to be taken for improvement in PO attainment

gaps and to suggest corrective measures for the improvement in the

23

N 15 Annexure-XII
hitgs:Hdrive.google.comfﬂle;’d;’IVSxiGIOnzlL’k\—".\‘IMlD;\KQ?emAésUQil_%!\»'iew‘.’usyﬂlrive link
S ‘ Semester (for batches admitted in
p~ st of NPTEL Coures for B Tech 1 Sem.
Item Under Self- Learning |
N 16 2,
: 3
oy 4.  Ethics in Engineering Practice
A
=y Qiskit
H Item | To review and recommend the Scheme structure &Syllabi of PG
- 19 along with their Course Outcomes (COs)
& ltze[;n Research Scholars, if any)
- Annexure-XIII
~ y To review the CO attainments, to ideﬁify and
ﬁ tzc;u CO attainment levels for all the courses taught during July-Dec 2023 session
ﬁ ‘ Annexure-XIV
h Item
» 2 |
|
[tem | 1O review and finalize the CO-PO mapping matrix for all the courses to be taught in July-Dec 2024.
23
B Item " To review curricula feedback from various stakeholders. its analysis and impact
23 | Annexure-XV
Hem Any other matter

veseastaddl
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE
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Deemed to be University
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NAAC ACCREDITED WITH A++ GRADE
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Annexure-III
Department of Engineering Mathematics and Computing

B. Tech. (Seventh Semester)
Engineering Reliability
(DE —IT) MAC -250731

Ty
9

Course Objectives:

To understand the concept of Reliability.

To evaluate measures of reliability

To determine the maintainability and availability
To explore Software reliability growth model

U mit-1

ntroduction to reliability, define failure/ hazard rate. network modelling and reliabil
=valuation of network liability systems, parallel systems, series parallel systems, p
7 systems, types of redundancies. evaluation of network reliability using condition

cut set based approach, complete event tree and reduced event tree methods.
ait-11

ity evaluation basic concepts,
artially redundant systems, k- out- of-
al probability method., paths based and

22111

Time dependent probability basic concepts, reliability functions f(t), F(1). R(t). h(t) relationship between this functions
ozth wbs curve, exponential, Gama Weibull’s and Rayleigh’s failure density and distribution functions expected value
~_ and standard deviation of distribution, measures of reliability MTTF and MTTR.MTBF, MTTF for series and parallel

vslems
-~ mit-111
Jiscrete Markov chains and continuous Markoy processes, basic concepts of stochastic transitional probability Matrix,
me dependent probability evaluation. limiting state probability evaluation, Markov processes- modelling concepts state
space diagrams, time dependent reliability evaluation of single component repairable model evaluation of limiting state,
~ probability of one & two component repairable models.
Lot 1V
~ -oncept of maintainability, availability, availability function, type of system availability. economies of reliability
=ngineering, replacement of items, standby system mainténance costing and budgeting preventive maintenance.
@y -V
Software reliability growth model, Classification of Software Reliability Models, Analytical Model,
ﬁ “robabilistic Model- Discrete Time Models and Continuous Time Models and their testing.

a-' ourse Quicomes

“fter completing this course, the students will be able to:

Dynamic or

& 05 Description of CO’s

COl1 Determine the reliability of system

02 Evaluation of measure for system reliability |
h('@_ - Apply Markov process to carried out system reliability B B _ _

COo4 ) Acquire the knowledge of maintainability and availability of system _ -
P05 - |Describe Software reliability growth model

Text Books: - ' - - a
Q Mathematical Statistics by C.E.Weatherbum.,

Q 2. Fundamentals of Mathematical Statistics by S C Gupta and V K Kapoor- S.Chand& Sons. New Delhi.

Fundamentals of Applied Statistics by S C Gupta and V K Kapoor, S Chand & Sons, New Delhi.
’ Reference Books:

An outline of Statistical Theory by Goon, Gupta and Dasgupta.
- Fundamentals of Statistics by Goon, Gupta and Dasgupta
Course Articulation Matrix

POl PO2_PO3 PO4 PO5S P06 PO7 POS P09 PO10 POIT POI2 PSOI PsSO2 |
@O0 | 3 | 3 |33 [ 3] 3 | | | | | 3 1 3 ] 3 |
co2 |3 [ 3 | 313 |3 |3 ! | | | ! 3 13 |3

®o3 |3 3 3 [ 3 3712 | | | 1 ! 3 13 [ 2
Co4 | 2 | | 2 12 [ 2 3 1 v 7T [ 1 [ 1 T
geos | 3 12 |3 |3 ] 3 [ 31211 [ 117111335 135]
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE,
GWALIOR (M.P.), INDIA

Deemed to be University
(Declared under Distinct Category by Ministry of Education, Government of India)
NAAC ACCREDITED WITH A++ GRADE

Department of Engineering Mathematics and Computing
B. Tech. (Seventh Semester)

Distributed Computing
(DE- IT) MAC-250732

@ RSE OBJECTIVES

To provide students contemporary knowledge of distributed systems.

To equip students with skills to analyze and design distributed applications.

To gain experience in the design and testing of a large software system, and to be able to communicate
that design to others.

@@ -
&:.troduclion to Distributed Systems: Architecture for Distributed System. Goals of Distributed System, Hardware and
Software Concepts, Distributed Computing Model, Advantages & Disadvantage Distributed System, Issues in Designing

~;:)istributed System.
‘nit -1

Pistributed Share Memory: Basic Concept of Distributed Share Memory (DSM). DSM Architecture & Its Types. Design &
implementations Issues in DSM System, Structure of Share Memory Space. Consistency Model and Thrashing.
Init - IT1
Distributed File System: Desirable Features of Good Distributed File System. File Model. File Service Architecture, File
‘ccessing Model, File Sharing Semantics, File Catching Scheme, File Application & Fault Tolerance.
Unit- 1V _
~wnter Process Communication and Synchronization: Data Representation & Marshaling, Group Communication. Client
Server Communication, RPC Implementing, RPC Mechanism, Stub Generation, RPC Messages. Synchronization: - Clock
synchronization, Mutual Exclusion. Election Algorithms - Bully & Ring Algorithms.
Unit-V
~Distribu£ed Scheduling and Deadlock Distributed Scheduling- Issues in Load Distributing, Components for Load
Q)istributing Algorithms, Different Types of Loads Distributing Algorithms, Task Migration and its issues. Deadlock- Issues
n deadlock detection & Resolutions, Deadlock Handling Strategy, Distributed Deadlock  Algorithms. Case Study of
Q;)Estributed System: Amoeba, Mach, Chorus.

1112

@&PCOURSE OUTCOMES
After completion of this course, the students would be able to:
FO's Description of CO’s ) =
01 Tell the basic elements and concepts related to distributed system technologies
| CO2 Demonstrate knowledge of the core architectural aspects of distributed systems |
L %} Identify how the resources in a distributed system are ma_naged by algorithm -
CO4 Examine the concept of distributed file system and distributed shared memory
Q_OS Compare various distributed system algorithms for solving real world problems

Q RECOMMENDED BOOKS:
Distributed Operating System Concept & Design, Sinha, PHI

Q 2. Distributed System Concepts and Design, Coulouris & Dollimore, Pearson Publication
Distributed Operating System. Andrew S. Tanenbaum. Pearson.

=g Course Articulation Matrix

POl  PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 POI0 POIl POI2 PSOI PSO2
COl 3 3 2 3 3 1 1 1 1 ] ] 3 3 3
® Cco2 3 [ 3 2 2 | 3 s 1 | 1 I 3 3 [ 3
O3 3 3 2 3 3 | B | I 11 1 1 3 3 i 3
® co4 | 3 | 3 2 3 3 L1 & L N 3 3 3
@ COs 3 3 o 3 3 A4 | N A T 3 103 13
; | - Slightly; 2 - Moderately; 3 — Substantially
]
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Annexure-1V
Department of Engineering Mathematics and Computing

B. Tech. (Seventh Semester)

Discrete Structure
(OC-11) MAC- 910213

Objective of Course

To have knowledge of basic algebra and discrete numeric function.
To describe function and its relation

To familiarize propositional logic

To know about the graph theory and its application in computer

" To familiarize the discrete numeric function and generating function

L _BNTaE

aﬁets. Subsets, Power sets, Complement, Union and Intersection. Demorgan’s law Cartesian products, Relations, relational
natrices, properties of relations, equivalence relation, functions, Injection, Surjection and Bijective mapping, Composition
of functions, Permutations, the characteristic functions and Mathematical induction.
UNIT 2:

~3artial order set, Hasse diagrams, upper bounds, lower bounds, Maximal and minimal element. first and last element,

Lattices, sub lattices, Isotonicity, distributive inequality. Lattice homomorphism, lattice isomorphism, completelattice,
~:amp|ememed lattice distribution lattice.

UNIT 3:

Uroup axioms, permutation group, sub group, co-sets, normal subgroup, semi group, Lagrange theorem, fields, minimal

polynomials, reducible polynomials, primitive polynomial. polynomial roots, applications.

UNIT 4: ;

Finite graphs, incidence and degree, isomorphism. sub graphs and union of graphs. connectedness, walk. paths and circuits,
~"r’.u[erian and Hamiltonian graphs. Trees: properties of trees. pendant vertices in tree, Center of tree, spanning trees and cut

vertices, binary tree, matrix representation of graph, incidence and adjacency matrix and their properties, applications of

wraphs in computer science.
- TUNIT 5:

”Introduction to discrete numeric functions and generating functions, introduction to recurrence relations and recursive

algorithms, linear recurrence relations with constant coefficients, homogeneous solutions. particular solutions and total
solutions

Course Outcomes
a.aﬁer completing this course, the students will be able to:

2102122t

!

| CO’s Description of CO’s
Col Acquire Knowledge of set theory
h co2 Analyze the concept of Lattices |
CO3 Identify the concept of Group Theory

~_CO::I Derive the Inferences from Graph theory
Q CcOs llustrate the Discrete numeric function and recursive relation

Recommended Books: —

I. 1P Tremblay and Manohar: Discrete Mathematical Structures with Application to Computer science. McGraw-Hill. Ist Edition
2017,

Q 2. NarsinghDeo: Graph Theory, PHI Learning, 2014,
3. C.L Liu: Discrete Mathematics.4th Edition 2012,

. 4. Rosen: Discrete Mathematics and its Applications, McGraw Higher Ed. 7th Edition 2008.
5. N. Herstein: Topics in Algebra. Wiley. 2™ Edition 2006.

= Course Articulation Matrix

POl P02 PO3 PO4 PO5 PO6 PO7 POS PO9 PPO10 POI1 POI12 PSOI PSO2
COl 3 [ 3 2 | 3 2 I 1 I 1 [ 3 3 [ 3
902 3 3 2 3 12 [ [ [ 1] 3 | 3 3
co3 | 3 [ 3 | 2|3 2 Ll L [T [3 3 3
o4 | 3 3 33 |3 | | 1 | | i | 3 | 3 | 3
9c0s | 3 3 2 3 3 1 [ N [ | 3 3 3
|

| - Slightly: 2 - Moderately; 3 — Substantially _
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Department of Engineering Mathematics and Computing

B. Tech. (Seventh Semester)

Optimization Techniques
(OC-11) MAC-910214

~Oblect|\e of Course

To know how to formulate and solve Linear Programming problem and Non-Linear Programming problems
H »  To familiarize with Information Techniques

»  Toexplore the Game Theory
N »  To make the student acquire sound knowledge of inventory models

~ NIT 1:

Linear Programming Problem (LPP):Historical development. models and modeling. classification, general methods for
solving OR models, Formulation of LPP, Graphical method. Simplex method. Duality theory in linear programming and
applications, Dual simplex method. Transportation and Assignment problems.

UNIT 2: :

Non-Linear Programming Problems (NLPP): Introduction of NLPP, constraints problems of maxima and minima,
constraints in the form of equations (Lagrangian method). constraints in the form of inequalities. Dynamic Programming:
Hasic concepts, Bellman’s optimality principle, dynamic programming approach in decision making problems. optimal
subdivision problems.

UNIT 3:

ntroduction, Communication Process, A Measure of Information. Measures of Other Information Quantities, Channel
Capacity, Efficiency and Redundancy, Encoding, Shannon-Fano Encoding Procedure, Necessary and Sufficient Condition
For Noiseless Encoding.

UNIT 4:

Introduction to game theory, competitive games, finite and infinite games, two persons zero sum game. pure and mixed
strategies, saddle point, maxmin and minimax principle. solution of a rectangular game in terms ol mixed strategies,
sraphical method of (2xm) and (nx2) games.

LNIT S

introduction to inventory problems, deterministic models, classical EOQ (Economic Order Quantity) models, inventory
miodels with deterministic demand (No shortage and shortage allowed), Multi item deterministic models, Price break
models, and Inventory models with probabilistic demand.

Course Qutcomes

‘fter completing of this course, the students will beable to:

[ CO’s | Description of CO’s ’
COl | Determine the sc solutlon of Linear PI’UUIdl't]l]TII‘lUT:’I;glEI_TT__“ ]
CcO2 l:\press the solution of Non l_n_le_a-f_ﬁl:t;r_lgﬁnnmu Problem
CcO3 Find the use and appllcanon of l|1170r1:rw15ﬂ0|1“€0—ci|—n‘5 |
CO4 Acquire the knowledge of Game theory.
CcOs5 Evaluate the dlf‘ferfﬂt— |11_0c_i_els_o_fmventorv |

Recommended Books:
I. B. E. Gillet: Introduction to Operation Research. Computer Oriented Algorithmic Approach, McGraw Higher Ed,
I Edition 1984,
Ravindran and J. J. Solberg: Operations Research Principles. Wiley, 2™ Edition 1987.
P. R. Thie and G. E. Keough: An Introduction to Linear Programming & Game Theory, Wiley, 3" Edition 2008.
H. A. Taha: Operations Research an Introduction, Pearson, 9™ Edition 2014,
Griva, S. G. Nash and A. Sofer: Linear and Non Linear Optimization, Taylor & Francis Group, 2014

Course Articulation Matrix

Lh da Lo 1

JJIIJJJ”’?IWTU‘”

PO1I_PO2 PO3 PO4 PO5 PO6 PO7 PO8 [POY PO10 POI1 PO12 PSO1 PSO2

COl 3 3 3 3 13 |3 ] 1 | | 1 ] 1 3 3 3

C02 3 3 3 3 | 3 [ 3 | 1 | L [ 3 3 3

co3 | 3 3 3 3 [ 3 3 |1 | L 1 313 3

MY o« (5 [3 [ 3 [3 3 (3 [ [T [T 313713
3 3 3 3 3 3 1 [ 1 1 I 3 3 3]

el

: UJﬂ
X | - Slightly: 2 - Moderately: 3 — Substantially R&/
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Annexure-1V
Department of Engineering Mathematics and Computing
B. Tech. (Seventh Semester)
Number Theory &Cryptography
(OC-IT1) MAC-910215

Course Objective

o To Understand the Crypto graphical techniques to converting some secret information to not readable texts

o Explore the Crypto graphical techniques in various applications such as include military information
transmission, computer passwords, electronic commerce. and others,

o Introduce the idea of encryption and public key cryptosystem in the context of algebra and elementary number
theory.

:111:1121;

Unit1:

umber theory, Divisibility theory, Modular Arithmetic. primes and their dibITibU[]Oﬂ theory of congruence and its
“;:r.mauon in security, Congruence: basic definitions and properties. complete and reduced residue systems.
Unit 2:
~ st=ger representations (binary and base expansions, base conversion algorithm), Fermat's Little Theorem and Euler's
Theorem, primitive roots, quadratic reciprocity, and Divisibility: basic definition, properties. prime numbers, some results
~ o0 distribution of primes.
Unit 3:
h “rithmetical functions: examples, with some properties and their rate of growth; Continued fractions, and their connections
th Diophantine approximations, applications to linear and Pell’s equations; Binary quadratic forms: Partition: basic
~T--.:-;:~erties and results; Diophatine equations: linear and quadratic, some general equations.
L nit 4:
~' verview of cryptography, Encryption, Symmetric Encryption, Plain text, cipher text, Historical Ciphers, Shift Cipher,
Substitution Cipher, Vigen'ere Cipher, Permutation Cipher, Symmetric Ciphers. Stream Cipher, Block Ciphers. Symmetric

~‘;-.'-} Distribution, key management, secret key distribution, public and private key cryptography.
Unit 5:

J

“‘f‘-\ cryptosystem, Primality Testing and Factoring, Key Exchange and Signature Schemes Diffie-Hellman Key
«change, Digital Signature Schemes. Cryptographic hash functions. Authentication, Digital Signatures, Identification,

h__-'_:ﬁcalion, Discrete logarithm problem in general and on finite fields. Polynomials on finite fields, irreducibility and their
oplications to coding theory.

@& Course Outcomes
«er completing this course, student will be able to:

ﬁ CO's Description of CO’s

Co1 Acquire the knowledge of number theory and transcendental numbers

Describe the divisibility and related alﬂonthms factorization and quadlauc sieve, efficiency of other Facmrmg algorithms.

” co3 Evaluate arithmetical functions, Distribution of primes and Dlophamlne equations

o4 Apply cryptography tools in various applications

~ COs Examine the Public key cryptosystems

. Recommended Books:
Nigel Smart : Cryptography : An Introduction. CRC Press.3™ edition. 2013

Q 2 Neal Koblitz : A course in number theory and cryptography. Springer-Varlag, 2" edition. 1994,
W Stein; Elementary Number Theory: Primes, Congruences and Secrets, OPAQUL. 2017
- Burton, David M. Elementary Number Theory. 7" ed.. 2011, McGraw-Hill. Inc.

Koshy, Thomas. Elementary Number Theory With Applications, 2" ed.. 2007, Elsevier, Inc
&g Course Articulation Matrix

PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS POY POI10 POI1L POI2 PSO1 PSO2

cor | 3 [ 3] 3 3 [ 2 1 |1 1117t 131 131318

9 o2 | 3 3 3 3 2 I | I | ] | 3 3 3
CO3 3 3 3 3 2 | 1 [ [ I [ 3 3 3

W (04 3 3 3 3 2 [ 1 | [ 1 1 3 3 3
g L0 3|3 3 3 2 | 1 I 1 [ [ 3 3 3

Slightly: 2 - Moderately: 3 — Substantially

!

\
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Annexure-V
Department of Engineering Mathematics and Computing
B. Tech. (Seventh Semester)

Analytics Using R Programming
EJQT OF PROGRAMS:

- Download and install R-Programming environment and install basic packages using install. Packages ()
ommand in R,
2. Learn all the basics of R-Programming (Data types. Variables, Operators 6lt;.J
i Implement R-Loops with different examples.
<. Leamn the basics of functions in R and implement with examples.

5. Implement data frames in R. Write a program to join columns and rows in a data frame using ¢ bind () and r

I nd () in R.
| 5. Implement different String Manipulation functions in R.

7 Implement different data structures in R(Vectors,Lists,Data Frames)

g
Yy

*Write a program to read acsv file and analyze the data in the file in R
| ' +. Create pie charts and bar charts using R,

| Create a data set and do statistical analysis on the data using R.

_ | Write R program to find Correlation and Covariance

= Write R program for Regression Modeling

\rite R program to build classification model using KNN algorithm

Arite R program to build clustering model using K-mean algorithm

JJI]][I]JJII]]
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Annexure-VII

B. Tech. (Fifth Semester)
Computer Networks
(MAC-2250521)

=

™

~» Department of Engineering Mathematics and Computing
o |

COURSE OBJECTIVES

* To understand the architecture of networks.
« To understand the issues and solution to access shared medium.
+ To understand the existing protocols at network and transport laver for design and implementation of computer network.
* To understand the reliability & efficiency related issue in a packet switched networks.
NIT 1:
ntroduction to computer networks & their uses, Different topologies. ISO-OSI model: Layered Architecture, Peer-to-Peer
orocesses and encapsulation, Function and Services of OSI layers: The Physical layer: Digital Signals. Transmission
@) mpairments and Maximum data rate of a channel. Shennons theorem. Nyquist theorem. Transmission media: Guided and
nguided medias, Circuit. Packet and Message switching. virtual Circuit. Introductionto ISDN & its components.
NIT 2: '
T'he data link layer: Design issues & function, Error detection & correction, Forward error correction Versus Retransmission,,
& iamming code & CRC codes, Framing: Fixed size and Variable size Frame, Bit stuffing and Byte stuffing. Data link layer
ocrotocols: Simplest, Stop and Wait, Sliding window protocols, PPP, SLIP. HDLC, The medium access sub layer: Static and
@ vnamic Channel Allocation, Protocols: ALOHA Protocol, CSMA (CSMA/CD. CSMA/CA). Collision Free Protocol- Bit
Map.
@@ UNIT 3:
'EEE 802 standards for LANs (IEEE 802.3, IEEE 802.4. IEEE 802.5), LAN Devices: HUB, Switches- Learning, Cut-
Through and store and forward switches, Bridges: |IEEE 802.x to IEEE 802.y, Spanning Tree, Remote Bridge.
internetworking Devices: Routers & gateways. The network layer: Design issues and fun(,tlons internal organization (Virtual
& it & Datagrams).
UNIT 4:
“'{outing algorithms: Shortest path routing, Flooding. LSR. Distance Vector Routing, Hierarchical Routing. Introduction to
TCP/IP Protocol stack: Protocol Architecture, Classful IP addressing, ARP, RARP. [P Datagrams with options and its
W i:livery. ICMP.
UNIT 5:
W<ubnet, Supernet, CIDR Transport Layer; Congestion control, Load Shedding, Jitter control, addressing and multiplexing,
Connection establishment and connection release, flow control. Application layer: Introduction to DNS and Email.
aCou rse Qutcomes
After completing of this course, the students will be able to:

J

0’s | Description of CO’s

&OI Analyze the requirements for a given organizational structure and select the appropriate networking architecture and technologies
_ 02 | Acquire the knowledge of network layers

QO.’: Specify and identify deficiencies in existing protocols, and then go onto formulate new and better protocols
"'O-I Analyze. specify and design the topological and routing strategies for an IP based networking infrastructure
CoOs Know the issues and solution to access shared medium

E RLCOMMFNDFD BOOKS:

Tanenbaum A. S.. “Computer Networks™. Pearson Education, 5th edition. 2011,

' 2 Behrouz A Forouzan, “Data communication and networking™, 4th edition. McGraw- Hill Education, 2017.
3 Comer. “Internetworking with TCP/ [P Vol-17. Pearson education. 6th Edition. 2015,
. L Peterson & Davie. “Computer Networks™, 5th Edition. Morgan Kaufmann. 2011,

5 W. Richard Stevens, “TCP/IP lllustrated Vol-17, 2nd Edition. Addison-Wesley. 2011,
. Course Articulation Matrix

= POI  PO2 PO3 PO4 PO5 PO6 PO7T POS POY [POI0O POI1 POI2 [PSOI PSO2
ol 3 3 3 3 30 [ | 1 1 | 3 3 [ 3
® o 3 3 3 3 3 I T I | 3 3 3
% O3 3 3 2 2 2 I | | I I [ 3 3 3
CO4 3 3 2 3 3 I [ | | I | ENENE N
_. Cos 3 3 3 3 301 | | | L T 4] 3
- blthll\« 2- Modgratelx 3 — Substantially
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Ty |

Real and Complex Analysis
(MAC- 2250522)
W ourse Objectives:
- .T'o develop understanding of real analysis and to introduce the classical results of complex variable analysis.
J.Lqmre knowledge about continuity and differentiability of function
Q: To explain basic concept of Riemann integrals

Develop the skills to apply complex variable functions in real world problems
« Evaluation of definite integrals by using contour integration techniques.

L BN T

~: zal System: Introduction, Ordered Sets, Real system and Real Field, Archimedean property of the real-number system,
-auchy-Schwarz inequality, Finite, Countable, and Uncountable Sets. Compact Sets, Heine Borel Theorem. Perfect Sets.

& onnected Sets, Bolzano-Weierstrass theorem.

UNIT 2;

Q_ ontinuity and Differentiability: Limits of Functions, Continuous Functions. Continuity and Discontinuities, Limits at
afinity, Continuity of Derivatives, Cauchy Criterion for finite limits, Continuity at point and in an interval, Theorems in
—ontinuity, Function continuous on closed interval, Uniform continuity, Theorems on Uniform continuity.

oW NIT 3:

“iemann and Riemann-Stieltjes Integral: Definition and existence of the integral, Refinement of Partitions, Darboux

- corem, Condition of Integrability, Properties of Reimann Integral. Reimann Sums, Integrability of continuous and
monotonic function, Definition, Partitions, Sufficient and existence conditions for existence of Riemann-Stieltjes integrals,
pper and lower bounds, Upper and Lower integrals, fundamental theorems of calculus, Mean Value Theorems for

ag  cmann-Stieltjes integrals. :
UNITY:

W unctions of Complex Variables, Limits. Continuity and differentiability of functions of a complex variable. Analytic
‘unctions, necessary and sufficient condition for function to be analytic. Cauchy-Reimann equations, Harmonic functions,
Milne-Thomson method to find conjugate function, Conformal Mappings, Bilinear Transformation: magnification and

'_-;»:atfon. inversion and reflection.

UNITS:

@ iczration in a complex plane along a contour, integration of regular function, Cauchy’s theorem, Cauchy’s integral formula,
Morera’s theorem. Liouville Theorem, Taylor’s and Laurents series, Isolated and non-isolated singularity. poles, residues,
“auchy’s residue theorem and its applications.

g- Course Qutcomes

After successful completion of this course, students will be able to:

CO’s | Description of CO’s
@ O1 | Grasp basic concept of real number system and their applications in engineering problems
02 | Analyze various properties of continuity and uniform contmu]ry and compare them
@03 | Apply concepts of Riemann Integral to solve engineering problems

.{ 04 _|_Recognize and Analyze the applications of complex valued function in real wor 1d engrneerm&, problems.

COS | Classify various forms of 31n§ular|t|es of complex valued functions and their expansion in valid region of convergence.
. Recommended Books:

Walter Rudin. Principles of Mathematical Analysis 3rd ed. McGraw-Hill. 1976.

.l S € Malik and Savita Arora. Mathematical Analysis. 4th Edition, New Age International Publishers, 2010.

* 5. Ponnusamy, Foundation of Complex Analysis. Narosa Publishing House. 1997,
. + L W. Brown and R. V. Churchill. Complex variables and applications. MC Graw Hill Higher Education. Eighth Edition 2009,

Course Articulation Matrix

POl PO2 P03 PO4 PO5 PO6 PO7 PO8  POY _PO10_POI1_POI2 PSOI_PSO2
Col 3 3 1 | 2 | | | | 1 1 1 3 3 | 3

’ co2 | 3 3 3 3 2 [ IR 1 [ 3 3 3

& co3 | 3 3 | 3 3 2 -1 I I | 3 3 3
co4 | 3 | 3 . . - ' LIS N S (N B 3 | 3 3
cos | 3 3 3 3 3 1 | 1 | | 1 3 3 3

Slightly; 2 - Moderately: 3 — Substantially \ 0/]_/
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Software Engineering
(MAC-2250523)
COURSE OBJECTIVES

To understand the nature of software development and software life cycle process models. agile software development,
_ SCRUM and other agile practices.

. To understand project management and risk management associated with various types of projects.
h To know basics of testing and understanding concept of software quality assurance and software configuration
management process.
&g i
_niroduction to Software Engineering: Definition, software engineering-layered Technology, Software Characteristics and
~omponents, Software model: Software Development of Life Cycle Model (SDLC), The Waterfall Model, Iterative
@y ' zterfall Model, Prototyping Model, Spiral Model. RAD Model. Selection criteria of model: Characteristics of
fequirements, Status of Development Team, Users participation, Type of Project and Associated Risk.
nit: 2
“equirement Engineering: Definition, Requirement Engineering Activity, Types of Requirements- Functional and Non-
”"-:mional Requirements, User and System Requirements, Requirement Elicitation Methods, Requirement Analysis Methods,
“equirement Documentation (SRS), Requirement Validation, Requirement Management,
Ynit: 3
& =sign Concept, Principle and Methods: Design Fundamentals, Design Principles, Effective Modular Design, Design

“epresentations, Architectural design. Procedural design. data Directed design, Real Time Design, Object Oriented Design,
“oupling and Cohesion.

L Unit: 4
Software Metrics, Project Management and Estimation: Metrics in Process and Project domains, Software Measurement,
'Eoﬁware Quality Metrics, Project Management- Basics-People, Product, Process, Project, Estimation- Software Project
Estimation, Decomposition Techniques- Function Point Estimation, Line of Code (LOC) based estimation, Empirical
@ stimation, COCOMO Model, Project Scheduling Techniques.
Lnit:5
Software Testing: Definitions, Software Testing Life Cycle (STLC). Test Case Design, Strategic Approach to Software
Testing- Verification & Validation . Strategic issues, Criteria for completion of Testing, Unit Testing, Integration Testing,

Validation Testing, System Testing, Black Box Testing Techniques, White Box Testing Techniques, Acceptance Testing.
&P Course Outcomes .

After successful completion of this course, students will be able to:

® CO’s Description of CO’s ) -
| COl Explain the various fundamental concepts of software engineering
£ L CO2 Develop the concepts related to software deswn & analysis.
CcO3 Cnmpate the techniques for software project manavement & estimation
4 CO4 Choose the appropriate model for real life software project. -
. CcOs5 Test the software through different approaches. o R

. RECOMMENDED BOOKS:

I.  Software Engineering: A Practitioner’s Approach, Roger S. Pressman, McGraw Hill, 2001.
® 2 Software Engineering, K.K. Agrawal & Yogesh Singh, New Age Publication, 2007.

3. Fundamentals of Software Engineering, Rajib Mall, PHI, 2014,
® Course Articulation Matrix

3 POI__PO2 PO3 PO4 POS P06 PO7 PO8 [PO9 POI0 POII POI2 PSOI PSO2
COol 3 3 I | 2 [ | | | [ I 3 3 3
§ CO2 3 3 2 2 2 | [ I 1 [ 1 3 3 3
O3 3 3 2 2 2 1 I I | [ I 3 3 3
) CO4 3 3 2 2 3 1 1 1 1 R 3 3 3 |
Cos 3 3 2 2 3 I I I I L] 3 3 3 |

V1 - Slightly: 2 - Moderately; 3 — Substantially
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Data Science using Python
(MAC-2250524)

‘OURSE OBJECTIVES:

e To provide the fundamental knowledge of Data Science
* To present the basic representation and exploratory data analysis used in Data Science
* To understand the working of techniques used in Data Science
NIT: 1
introduction of basics python tool, setting working Directory. Creating and saving a script file, File execution.
learing console, removing variables from environment. clearing environment, Commenting script files, Variable
reation, Arithmetic and logical operators, Data types and associated operations
UNIT: 2 i
hequence data types and associated operations Strings, Lists, Arrays, Tuples, Dictionary, Sets, Range. NumPy, Array
: UNIT:3
' Pandasdata frame and data frame related operations on different dataset, Reading files, exploratory data analysis, Data
Mreparation and preprocessing
UNIT: 4
Linear regression, logistic regression, decision tree, tree creation with entropy and information gain, IDE3 algorithm,

[y andom forest, naive bayes theorem, K-nearest neighbor and different ensemble methods for solving real world
oroblems.

a N
gy /212 Visualization on different dataset using matplotlib and seaborn libraries, Scatter plot, Line plot, Bar plot, Histogram,
Box plot. Pair plot. Control structures using different dataset, if-clse family, for loop, for loop with if breaks, while loop,
Functions
: ourse Qutcomes
After completing the course, the student will be able tor

: CO’s | Description of CO’s
@Y [CO1 | Define different Data Science techniques.
Sy co2 Apply different TOOL used for Data Science tech nique
CcO3 Analyze different data set and their operation
&y Co4 Build exploratory data analysis for Data Science methods
- Cos Build Data Science techniques for solving real world problems

@9 RECOMMENDED BOOKS:
I. Mastering python for data science, Samir Madhavan
Q 2. Python Data Science Handbook essential tools for working with data, Jake VanderPlas, 2" edition
b 3. Data Analytics using Python Paperback, Bharti Motwani
4. Data Analytics Essentials, Bianca Szasz
&  Course Articulation Matrix
-

PO1 P02 PO3 P04 PO

5 06 PO7 PO8 PO9 POID POII FFOIZ PSO1 PSO2
CO1 8 2 2 ] 2 2 1 I 1 | 1| 3 3 3
CcO2 3 3 3 3 3 2 I I I I 1 3 3 3
cO3 3 3 3 3 3 2 | | | | I 3 3 3
CO4 3 3 3 3 3 3 | ] T [ [ I 3 3]
Cos 3 3 3 2otd | 2 | V] 4§ e 1 i T T T3 8 3
._ I - Slightly: 2 - Moderately; 3 — Substantially
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Optimization Techniques
ry (MAC-2250525)

COURSE OBJECTIVES:

~_- To know how to formulate and solve Linear Programming problem and Non Linear Programming problems
e’ /O familiarize with Information Techniques

* Toexplore the Game Theory
& 10 make the student acquire sound knowledge of inventory models
INIT: 1

Linear Programming Problem (LPP): Historical development, models and modeling, classification, general
& cthods for solving OR models, Formulation of LPP. Graphical method, Simplex method., Duality theory in

inear programming and applications, Dual simplex method. Transportation and Assignment problems.
UNIT: 2

&9on Linear Programming Problems (NLPP): Introduction of NL.PP. constraints problems of maxima and minima.

-onstraints in the form of equations (Lagrangian method). constraints in the fo

Programming: Basic concepts, Bellman’s optimality princi
@ aking problems, optimal subdivision problems.

UNIT: 3

‘ntroduction, Communication Process, A Measure Of Infor

- apacity, Efficiency, And Redundancy, Encoding
“or Noiseless Encoding.

INIT: 4
‘mroduction to game theory, competitive games, finite and infinite games, two persons zero sum game, pure and
-ixed strategies, saddle point, maxmin and minimax principle, solution of a rectangular game in ter
strategies. Graphical method of (2xm) and (nx2) games.
'NIT: 5

rm of inequalities. Dynamic
ple. dynamic programming approach in decision

mation, Measures Of Other Information Quantities, Channel
» Shannon-Fano Encoding Procedure, Necessary And Sufficient Condition

ms of mixed

& iroduction to inventory problems, deterministic models. classical EOQ (Economic Order Quantity) models,
yventory models with deterministic demand (No shortage and shortage allowed)

. Multi item deterministic
models, Price break models, and In ventory models with probabilistic demand.

& ourse Outcomes
After completing of this course, the students will be able to:
_CO’s | Description of CO’s ) i - ]
L_18) Determine the solution of Linear Programming Problem
CO2 Express the solution of Non Linear Programming Problem
!7)3 Find the use and application of Information cading
04 Acquire the knowledge of Game theory n
LO5 | Evaluate the different models of inventory. B
Mecommended Books:

. A. Ravindran and J. J. Solberg:

Operations Research Principles, Wiley, 2nd Edition 1987,
® R Thieand G. E

- Keough: An Introduction to Linear Programming & Game Theory, Wiley, 3rd Edition 2008,
H. A. Taha: Operations Research an Introduction, Pearson, 9th Edition 2014,

] l. Griva, S. G. Nash and A. Sofer: Linear and Non Linear Optimization, Taylor & Francis Group, 2014,
'.Course Articulation Matrix
. Po1_PO2_PO3 P04 P05 PO6 FO7 POS POY__PO10 PO1I PO12 PSOI PSO2 |
®oi 3 3 3 3 3 3 1 I | | T 3 | 3
02 3 3 3 3 3 3 1 I | I I 3 d 3;‘
Yoo [ 5[5 (5[5 5 T35 T SN N N T T T
04 3 3 3 3 3 3 I I I I | 3 3 3
Y05 3 |3 1 3 3 [ 3 13 T | i [ 3 3 TL 3
' I - Slightly: 2 - Moderately; 3 - Substantially ON/
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Annexure-VIII
Department of Engineering Mathematics and Computing
B. Tech. (Fifth Semester)

Java Programming

' (MAC-2250526)
List of Experiments

L. JAVA program to create a class to read and add two distance.

2. JAVA program to create a class for student to get and print details of a student.

3. JAVA program to create a class for student to get and print details of N students.

4. JAVA program to demonstrate example of array of objects.

5. JAVA program to create class to read and add two times.

6. JAVA program to create class to read time in seconds and convert into time in (HH:MM:SS) format.
7. JAVA program to create class to read time in HH:MM:SS format and display into seconds.
8. JAVA program to demonstrate example of friend function with class.

9. Count the created objects using static member function in JAVA.

10. Create an object of a class inside another class declaration in JAVA.

1. Example of private member function in JAVA.

12. Local Class with Example in JAVA.

[3. Structure with private members in JAVA.

14, Member Functions in JAVA.

I5. Demonstrate Example of public data members in JAVA.

"16. Create a class Point having X and Y Axis with getter and setter functions in JAVA.

17. Passing an object to a Non-Member function in JAVA.

18. Access the reference of an object using 'this' in JAVA.

19. Create a class with public data members only in JAVA

20. JAVA program Input list of candidates and find winner of the Election based on received votes
21. JAVA program to design applets.

22. JAVA program to create a file.

23. JAVA program to read a text file.

24. JAVA program to write and read text in/from file.

25. JAVA program to write and read values using variables in/from file.

26. JAVA program to write and read object using read and write function.

Department of Engineering Mathematics and Computing 30.05.2024 25,“
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Annexure-IX

Department of Engineering Mathematics and Computing
B. Tech. (Fifth Semester)

List of Skill Based Project

Building Chatbots

Credit card fraud detection
Fake news detection
Forest fire prediction
Classifying breast cancer

Airline reservation system

Course management system
Data visualization software

Electricity billing system

. e-Healthcare management System

. Email client software

. Library management system

- Online bank management system

- Online medical management system
- Online quiz management system

- Online Survey System

. Smart city project

- Stock management system

Driver drowsiness detection

. Recommender systems
. Sentiment Analysis
- Exploratory data analysis

- Gender detection and age detection

Recognizing speech emotion

. Customer segmentation

Department of Engineering Mathematics and Computing : M
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Annexure-XI
Department of Engineering Mathematics and Computing

B. Tech. (Third Semester)
Stochastic Process and Financial Mathematics

(MAC-3250321)
-Objective of Course

* To perceive the mathematical techniques in financial sector
*  Toexplore the concept of free and risky assets
*  To understand mathematical models and risk management

. Toknow stochastic differential and integral equations
Unit: 1

dttttaa

Basic Notions and Assumptions, No-Arbitrage Principle, One-Step Binomial Model

Call and Put Options, Growth and decay curves, Managing Risk with O
amortization,

Unit: 2

Time Value of Money, Simple Interest. Periodic Compounding. Streams of
Compounding, how to Compare Compounding Methods. Money Market. Discrete T
Models, Investment Strategies, The Principle of No Arbitrage, Fundamental Theorem
Unit: 3

Dynamics of Stock Prices, Expected Return. Binomial Tree Model. Risk-Neutral Probability,
Numerical Techniques in Finance: Continuous-Time Limit, Monte-Carlo methods, Lattice Method,
Unit: 4

Portfolio Management: Risk and Expected Return on a Portfolio. Nume
programming and allocating investments MarKoy chains and sequ
simple method, The theory of games.

UNIT: 5

@ Random Walks and Brownian Motion, Concept of Stochastic Differential Equations (SDEs)
lt0"s Lemma, Ito Integral and Ito Isometry.

@ Course Outcomes

S ] Deécription of CO’s

CO’s
= Co1 Define and describe market models, growth and decay curve
nalyze free risk assets in financial sector
Deal with the market risk measurement and management
Employ discrete market models and able to manage portfolio, 1

. Risk and Return, Forward Contracts,
ptions, Credit and loan, Cost of credit and

Payments, Discrete and Continuous
ime Model: Stock and Money Market
of Asset Pricing.

Martingale Property,

rical and Combinatorial Optimization: Dynamic
ential decision making, Linear programming and the

FEEEENRN

- drift, diffusion. Ito calculus:

CO5 Explore stochastic differential equations e |
& fier successfully completing this course, the students will have skill and knowledge to:

== Recommended Books:
I~ Marek Capinski and Tomasz Zastawniak, “Mathematics for F
Q 2. Kannoo Ravindran, The Mathematics of Financial Model
Methods, Wiley Finance, (2014)

9 3. Ambad NazriWahidudin, “Financial Mathematics and its Applications™, Ventus Publishing ApS (2011).
4. Ales Cerny: “Mathematical techniques in Finance:

inance™, Springer (201 1).
s: Solving Real-World Problems with Quantitative

. Tools for incomplete markets”, Princeton University Press
S (2011).
- Course Articulation Matrix
PO1_Po2_ P03 P0i o5 pos Fo7 o pos

@ CoI s L 8 [ 3 13 1

C02 3 1 3 3 3 3 [ 3 11
Qcos |5 e l

04 L 3 3 "5 13 3 [ 3 11
$eos | 5 75 15 75 15 N

I - Slightly; 2 - Moderately; 3 — Substantially
Department of Engineering Mathematics & Computing 30.05.2024
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Discrete Mathematical Structures
(MAC - 3250322)

and Computing

" Objective of Course

To have knowledge of basic algebra and discrete numeric function.
To describe function and its relation
To familiarize propositional logic

5 To know about the graph theory and its application in computer
> To familia

_ G rize the discrete numeric function and generating function
™9 UNIT: |

1atttaacy

functions, Permutations, the ch
e J UNIT: 2 -
___ Partial order set, Hasse diagrams, upper bounds. lower bounds, Maximal and minimal element, first and last element,
- Lattices, sub lattices, Isotonicity, distributive inequality, Lattice homomorphism, lattice isomorphism.compiete lattice,
complemented lattice, and distribution lattice,
UNIT: 3
Group axioms, permutation group, sub group, co-sets, normal subgroup, semi group,
- polynomials, reducible polyn

Lagrange theorem, fields, minimal
omials, primitive polynomial. polynomial roots. applications
UNIT: 4

- Finite graphs, incidence and degree, isomorphism, sub graphs and union of graphs, connected
Eulerian and Hamiltonian graphs. Trees: properties of trees, pendant vertice
-aemices. binary tree, matrix representation of graph, incidence and adjacen
eraphs in computer science,
-l".\iIT: 5
Introduction to discrete nus
algorithms, linear recurrenc
solutions
Course Qutcomes

& ficr completing this course, the students will be able to:

ness. walk, paths and circuits,
s in tree, Center of tree, spanning trees and cut
¢y matrix and their properties, applications of

meric functions and generating functions,

introduction to recurrence relations and recursive
¢ relations with constant coefficients, hon

ogeneous solutions, particular solutions and total

. . 5 —‘_‘_—‘_‘_-_‘_'_‘__‘_‘—_‘__—_-_-_

CO’s Description of CO’s .
@O0 [Acquire Knowledge of set theory —_
&_02 Analyse the concept of Lattices -

‘03

Identify the concept of Group T}EE)_; - _______-__ Ty

04 Derive the Inferences from Graph Ihgr\-____ o - = ___t_____ 4
COs llustrate the Discrete numeric function and recursive relation j
=05 wemmblomeenee ey
@Rccommended Books:

1.P Tremblay and Manohar: Discrete Mathematical Siry
NersinghDeo: Graph Theory. PH] Learning, 2014,
C.L Liu: Discrete Mathematics.4th Edition 2012,
’ Rosen: Discrete Mathematics and its Applications. McGraw Higher Ed. 7th Edition 2008
S N Herstein: Topics in Algebra. Wiley, 2" Edition 2006,
@ ourse Articulation Matrix

ctures with Application 1o Computer science, McGraw-Hill, Ist Edition 20) i

& Computing 30.05.2024
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Department of Engineering Mathematics and Computing
B. Tech. (Third Semester)
Operating System Concepts
(MAC - 3250323)

Course Objectives

¢, Recognize the concepts and principles of operating systems.

*  Provide comprehensive introduction to understand the underlying principles. techniques and approaches which constitute a coherent

body of knowledge in operating systems,

¢ To teach understanding how the various elements that underlic operating system interact and provides services for execution of
application software.

Unit 1: Introduction: Evolution of operating systems, Types of operating systems, Different views of operating system,
operating system concepts and structure,

Processes: The process concept, systems programmer’s view of processes, operating system services for processes
management, scheduling algorithms, Performance evaluation.

Unit 2: Memory Management: Memory management without swapping or paging. swapping. virtual memory, page
replacement algorithms, modelling paging algorithms, design issues for paging system. segmentation, Thrashing.

Unit 3: Interprocess communication and synchronization: The need for interprocess synchronization, mutual exclusion.
semaphores, hardware support for mutual exclusion, queuing implementation of semaphores, classical problems in
concurrent programming, critical region and conditional critical region, monitors messages.Deadlocks:Deadlock prevention,
" deadlock avoidance.

Unit 4: Mass Storage system — Overview of Mass Storage Structure, Disk Structure. Disk Scheduling and
Management, swap  space  management; File-System  Interface ~  File concept, Access methods.
Directory Structure, Directory organization, File system mounting, File Sharing and Protection; FileSystem Implementation-
File System Structure, Directory implementation, Allocation Methods,Free Space Management, Efficiency and Performance,
Recovery, :

Unit 5: Performance measurement: Monitoring and evaluation introduction. important trends affecting performance issues,
why performance monitoring and evaluation are needed. performance measures, evaluation techniques, bottlenecks and
saturation, feedback loops, raid model.

Case study: Unix Operating System.

Course Qutcomes

After completion of this course, the students would be able to:

_CO’s Description of CO’s i :I
L COol Outline the basic concept of operating systems

. CO2 Analyze the working of operating system

| CO3 Examine the working of various scheduling/allocation approaches

| CO4 Measure the performance of various scheduling/allocation approaches

L CO5 | Compare the various operating system problems/issues

Recommended Books:
Silberschatz, Galvin: Operating System Concepts, Wiley, 9/E. 2013,

P —

Stalling William: Operating Systems. Pearson Education. 5/E, 2006.
3. Andrew S, Tanenbaum: Modern Operating Systems. 3/E. PHI. 2006,
4. J. Bach Maurice: The Design of Unix Operating System. Pearson .First Edition. 2015.
5. Bovet & Cesati: Understanding the Linux Kernel, O Reily. 3/E. 2003,
6. Peter Norton: Complete Guide to Windows XP, SAMS. 2002.

Course Articulation Matrix

PO1_PO2 PO3 PO4 PO5 PO6_PO7 PO8 POY [POI0 PPOII POI2 PSOI PSO2
CO1 3 3 2 2 2 | | | [ | | 3 3 3
CO2 3 2 2 2 2 Lo o T J 3 [ 3 3 ]
€03 3 3 2 2 2 T T | N 3 3
CO4 3 3 2 2 2 [ [ | | | | 3 3 3
COs 3 3 2 2 3 | 1 | 1 | | I 3 3 3]

I - Slightly; 2 - Moderately; 3 — Substantially
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Data Structures and Algorithms
(MAC - 3250324)

Course Objectives

*  To be familiar with the use of data structures as the foundational base for computer solutions to problems.

*  To understand various techniques of searching and sorting,

*  Tounderstand basic concepts about stacks. queues, lists, trees and graphs.
Unit: 1
Prerequisites: Array, Structure, pointers, pointer to structure, functions, parameter passing, recursion.
Stack and Queue: Contiguous implementations of stack, various operations on stack, various polish notations-infix, prefix,
postfix, conversion from one to another-using stack; evaluation of post and prefix expressions. Contiguous implementation of
queue: Linear queue, its drawback: circular queue: various operations on queue.
Unit: 2
General List: list and it’s contiguous implementation. it's drawback: singly linked list-operations on it: doubly linked list-
operations on it: circular linked list; linked list using arrays. Linked implementation of stack and queue.various applications
of Linked List, like polynomial representation, Josephus Problem.
Unit: 3
Trees: Definitions-height, depth, order. degree, parent and children relationship etc;Binary Trees- various theorems. com plete
binary tree, almost complete binary tree;Tree traversals-preorder, pre order and post order traversals, their recursive and non-
recursive implementations; expression tree- evaluation; Linked representation of binary tree-operations. Threaded binary
trees; forests, conversion of forest into tree. Heap-definition. AVL tree- definition, insertion & deletion operations; Basic idea
of B tree and B+ Tree: definition, order. degree. operations and comparison,
Unit: 4
Searching, Hashing and Sorting: Requirements of a search algorithm; sequential search, binary search, indexed sequential
search, interpolation search; hashing-basics, methods, collision, resolution of collision, chaining; Internal sorting- Bubble
sort, selection sort, insertion sort, quick sort, merge sort on linked and contiguous list, shell sort, heap sort, tree sort.
Unit: 5
Graphs: Related definitions: Graph representations- adjacency matrix. adjacency lists, adjacency multi-list; traversal
schemes- Depth first search. Breadth first search; Minimum spanning tree: Shortest path algorithm: Prim’s Kruskal&Dijkstra
algorithm, Sparse Matrix.
Course Qutcomes
After completion of this course, the students would be able to:

JlesrrascedetttIILIOQIULL

| CO’s Description of CO’s _1
| COl Outline the basics of Algorithms and their performance criteria’s. ] e 4‘

S cO2 Explain the working of linear/Non Linear data structures.
= ;COS Identify the appropriate data structure to solve specific problems ] #
CO4 Analyze the performance of various data structures & their applications <]
@ CO5 | Evaluate the time/space complexities of various data structures & their applications. _]

Recommended Books:
AM Tanenbaum, Y Langsam & MJ Augustein: Data structure using C, PHI, 2007,

Department of Engineering Mathematics & Computing 30.05.2024 31
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) |
® 2. Robert Kruse, Bruse Leung: Data structures & Program Design in C, Pearson Education, 2007.
3. Richard, Gilberg Behrouz, Forouzan: Data structure — A Pseudo code Approach with C, Thomson press, 2005.
® 4 Jean Paul Trembly, Paul Sorenson: An Introduction to Structure with application, TMH, 2007.
5. N. Wirth: Algorithms + Data Structure = Programs, Prentice Hall, 1978,
® 6. Sartaj Sahni: Data Structures, Algorithms and Applications in C++. Universities Press, 2014,
Course Articulation Matrix
® [ Poi_ POz P03 POs POS o6 Jlg_'Q? PO8 P09 POI10 POIT POI12 PSOI PSO2 |
ol _ L2 13 T3 15131 [+ T 111 OO0 O O
9 o 3 | 2 | 3 T | 3 | | | L 1 3 3 | 3
COo3 3 | 3 3 3 3 | | I | | | 3 3 3]
° CO4 3 3 3 3 3 [ I | | I [ 3 3 3 |
COs 3 3 3 3 3 | | | 1 | 1] 3 3 [ 3
b I - Slightly; 2 - Moderately; 3 — Substantially :
b
L
9
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Numerical Techniques
(MAC - 3250325)

Course Objective

o To perceive the Errors, Algebraic & Transcendental

> To expose the concept of Interpolation, Extrapolation, Numerical differential and Integration
> To understand Numerical solution of Ordinary Differential Equation

o Toexplore the Finite Difference Methods

Problem solving on computer, Algorithms and flow charts, Introduction to numerical computing, approximations and errors
n-numerical computations. Useful rules for estimating Errors, Truncation and round off errors, propagation of errors, Error
n the Approximation of function, Error in Approximation

Bisection method, RegulaFalsi method. Iteration method, Newton Raphson method, Secant method, convergence of iterative
methods.

Unit 2:

Matrix algebra, Solution of simultancous linear algebraic equations: Gauss elimination. Gauss Jordan method, LU
decomposition, Jacobi method, Gauss Seidel method, SOR method, 11l and well condition of equations, Condition of a
system and stability issues., Finite Differences. forward, backward and central operators, Shifting operators, Averaging
Operators, Differences of a polynomial, Factorial Notation, Relation between operators,

_ Unit 3:
Newton’s forward and backward interpolation formula, Lagrange interpolation formula. Divided differences and Newton’s
divided difference formula, Inverse Interpolation, Numerical differentiation. Numerical integration: Newton-Cotes
integration formulas, Trapezoidal. Simpson’s rules (1/3 & 3/8)and Weddle rules.
Unit 4:
laylor series method, Picard’s method. Euler’s method, Modified Euler’s method, RungeKutta methods fourth order.
Multistep methods: Milne’s Predictor corrector method, Numerical solution of the simultaneous linear differential equation,
Second order differential equation.
Unit 5:
Classification of partial differential equation, Finite difference method, Numerical solution of Partial Differential equations,
five-point formula, Laplace and Poisson equation.
Course Outcomes

S . fler completing this course, the students will be able to:

RN EENERRRRFE

CO’s Description of CO’s ]
- COl Identify the concepts Algebraic & Transcendental Equations . }
g__c—gz Acquire the knowledge of finite difference - ____4_"
CO3 Describe numerical integration and differentiation '
CO4 | Tliustrate the problems of ordinary differential equation
- CO5 Analyze the Partial differential equations

Recommended Books:
B. S. Grewal: Higher Engineering Mathematics, K hanna Publisher, 43" Edition, 2015.

1
]
2
~

B.V. Ramanna: Higher Engineering Mathematics. McGraw Hill, 1™ Edition, 2017,
3. S.S. Sastry: Introductory Methods of Numerical Analysis, PHI Learning Private Limited, 4th edition. 2007,
4. J. H. Mathews and K. D. Fink: Numerical Methods using MATLAB, PHI, 4th edition. 2007.
3. C.F. Gerald and P.O. Wheatley: Applied Numerical Analysis, Pearson Education, 6th edition. 2006.
0.

H. K. Dass: Advance Engineering Mathematics. S. Chand& Company, Publisher, 2018,

Course Articulation Matrix

[ POI_PO2 PO3 _PO4 PO5 P06 P07 POS P09 _PO10_PO11 POI12 PSOT PSO2 |
Col 3 3 3 3 3 2 | I | | | 3 3 3
CcOo2 3 2 3 3 3 2 I [ [ | | 3 3 3
CO3 3 3 3 3 3 2 I I | [ 1 3 3 3
CO4 3 3 3 3 3 2 2 [ 1 [ [ 3 3 3 |
COs 3 | 3 3 | 3 3 | 2 2 L3 L v 1. X 1.1 13 3 13
I'- Slightly: 2 - Moderately; 3 - Substantially
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Indian Constitution and Traditional Knowledge

(MAC - 1000001)
Course Objectives:

® The course aims to provide students with the continuous. comprehensive and cumulative understanding of Indian Knowledge
Tradition (Philosophy:. Language. Art) and its modern interpretation and analysis,

L It intends o connect the students” modern advanced knowledge system with the roots.,
oﬂndianKnowiedgc'I'radi[innfonheirdcve!opmcntandhcllcrundcrslandinguﬂhcwsenlialsnf thought  process. intellection  and

inference,

L] To impart the knowledge of the Yogic Science and an insight into Sanskrit Literature this will promote interest among students in
discerning the significance of health and wisdom with an Indian perspective,

. The objective of the syllabus is to familiarize students with the essential features and basic principles of the constitution of India,

Unit-1
Introduction to Basic Structure of Indian Knowledge System, Homogeneity of modern science and Indian Knowledge
Tradition, Yoga: Promoting positive health and personality, Case Studies

Unit-2

Indian Philosophy or Dracaenas: Jainism, Buddhism, Yoga, Saliva and Vedanta, Indian Linguistic Tradition: Panini’s

Aashaadha, Indian Art: Maryannart, Buddhist art Guptaart, Muslim Art & Culture. Contemporary art, Case Studies

Unit3
Nature and sociopolitical science, Definition, elements and theories of origin of State (Social Contract and
Evolutionary). Meaning and features of Civil Society, Indian Political Thought: Raja Ram Mohan Roy. Swami
Vivekananda, Gandhi, Ambedkar

Unit4
Government: Definition and its characteristics. Types and meaning of Legislature: Composition, Function and Role of
the Parliament (Lok Sabha and Rajya Sabha). The Powers, Position and Role of the President, Prime Minister and the
Cabinet, 'FhePowers,PositionandRoleoﬂheGm-ernorandtheChieﬂ\‘iinEster:C‘omposirionandthcrolc of Supreme Court,
Judicial Review and Judicial Activism.

Units

acccaa;taztzcl,llzaag_;

Preamble, Conventions, Sovereignty of the Constitution and the Rule of Law, Parliamentary Democracy. Federalism,
Secularism and Socialism, Fundamental Rights, Directive Principles of State Policies and Fundamental Duties. Election
Commission and Electoral Reforms.

Course Outcomes

After completing this course, the students will be able to:

_COs [ Description of CO's

COl | Know the rich Indian traditions and thﬁﬂcﬁ{aétimlion R i,
=5 __a)lz___AppraiselheuxiIityandsigniﬁcanceoﬂraditionanditsappIicabi!ityinpresenltimes,
CcO3 EmponthcknowIedgeoﬁheconstitutianaInormsaslaidimheconstitutionandabidebylhepracticesslatedtherein.
™ o4 Recognizethebasicconceptsofethicsandrnoralitypertainingtolndiancultureandrradition. I
_H)S—ﬂ_mect traditional Indian philosophy with the in -everyday conduct and practices.

Recommended Books:
0. I’.Gauba.Polm'mf?"hewj'. Macmillan,(latestedition)
D.D.Basu./ntroductiontothe C onstitutionoflndia, (LatestEdition ).
N.G.Jayal& PralathanuMehta.fheO.ijrdC ompanionof Politicsinindia, 2000,
W.H.Marris-lones. theGovernme ntandPoliticsofindia
5. S\\-ami.lilamanand.I-folislicScienceandVedam. BhartivaVidyabhawan
6. V. Shivramakrishnan (Ed.), Cultural Heritage of India, BhartiyaVidyabhawan, Mumbai Fifih Edition.2014.
7 Yugasutr'an1Patar1_|'ali.RamakrishnanMission.Knlkam,
8 PaniniShiksha.MotilalBanarsidas
9. VNJh. Language, ThoughtandReality
10, KrishnaChaitanya. ArtsofIndja. AbhinavPublications. 1987,
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Annexure-XII
Department of Engincering Mathematics and Computing
List of skill-based mini projects
Data Structures and Algorithms
(MAC-3250324)

1ttt

 Implement the following in C/C++

I Linked List Insertion

2. Linked List Deletion (Deleting a given key)

3. Linked List Deletion (Deleting a key at given position)
4. A Programmer’s approach of looking at Array vs. Linked List
5. Find Length of a Linked List (Iterative and Recursive)
6. How to write C functions that modify head pointer of a Linked 1 jst”
7. Swap nodes in a linked ljst without swapping data

8. Reverse a linked list

9. Merge two sorted linked lists

10. Merge Sort for Linked Lists

I'l. Reverse a Linked List in groups of given size

2. Detect and Remove Loop in a Linked List

. Add two numbers represented by linked lists | Set |

I4. Rotate a Linked List

I5. Circular Linked List Introduction and Applications,
16. Circular Singly Linked List Insertion<

I7. Circular Linked List Traversal

18. Splita Circular Linked List into two halves

19. Sorted insert for circular linked list

20. Doubly Linked List Introduction and Insertion

21. Delete a node in a Doubly Linked L ist

22. Reverse a Doubly Linked List

23. Quick sort on Doubly Linked List

24, Merge Sort for Doubly Linked List

25. Introduction to Stack

26. Infix to Postfix Conversion using Stack

27. Evaluation of Postfix Expression

28. Reverse a String using Stack

29. Implement two stacks in an array

30. Check for balanced parentheses in an expression

- Next Greater Element

- Reverse a stack using recursion

- Sort a stack using recursion

- Design and Implement Special Stack Data Structure

. Implement Stack using Queues

. Design a stack with operations on middle element37.How to efficiently implement k stacks in a single
array?

J3tTAIBCTTORIRALLL
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38. Sort a stack using recursion

39. Queue Introduction and Array Implementation
40. Linked List Implementation of Queue

41. Applications of Queue Data Structure

42. Priority Queue Introduction

= Department of Engineering Mathematics & Computing 30.05.2024 34
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43. Deque (Introduction and Applications)

44. Implementation of Deque using circular array

45. Implement Queue using Stacks

46. LinearSearch,BinarySearch,JumpSearch.InterpolationSearch.ExponentiaISearch

47. SelectionSon,BubeeSort.lnser“tionSorl.MergeSort,HeapSon.Quicksort.RadixSon.CountingSon.Buclw'tim
rt,ShellSort,

48. Tree Traversals

49. BFS vs DFS for Binary Tree

50. Level Order Tree Traversal

51. Diameter of a Binary Tree

52. Inorder Tree Traversal without Recursion

53. Inorder Tree Traversal without recursion and without stack!
54. Threaded Binary Tree

55. Maximum Depth or Height of a Tree '
56. If you are given two traversal sequences, can you construct the binary tree?
- Clone a Binary Tree with Random Pointers

. Construct Tree from given inorder and Preorder traversals
59. Maximum width of a binary tree

60. Print nodes at k distance from root

61. Print Ancestors of a given node in Binary Tree

62. Check if a binary tree is sub tree of another binary tree
63. Connect nodes at same level

64. Search and insert in BST

65. Deletion from BST

66. Minimum value in a Binary Search Tree

67. Inorder predecessor and successor for a given key in BST
68. Check if a binary tree is BST or not

69. Lowest Common Ancestor in a Binary Search Tree.

70. Inorder Successor in Binary Search Tree

71. Binomial Heap

72. Fibonacci Heap

. Heap Sort

74. Separate Chaining for Collision Handling

75. Open Addressing for Collision Handling

76. Breadth First Traversal for a Graph

77. Depth First Traversal for a Graph

78. Applications of Depth First Search

79. Applications of Breadth First Traversal

80. Detect Cycle in a Directed Graph

81. Detect Cycle in an Undirected Graph

82. Detect cycle in an undirected graph

ttd3tsaaas
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Department of Engineering Mathematics and Computing
Computing Lab
(MAC-3250326)

Numerical Techniques Using MATLAB List of Topics in Experiments

Introduction to MATLAB and Simple Calculations with MATLAB.

l.
2. Creating Arrays and Mathematical Operations in MATLAB.
3. Two Dimensional Plots in MATLAB.

| 4. User Define function and function file.

! 5. Loops and Conditional Statements in MATLAB.

' 6. Polynomial and Interpolation.

Application on Numerical Methods:
a. Solving Algebraic Equations of one variable
b. Finding Maxima & Minima
¢.  Numerical Integration.
d.  Ordinary Differential Equation.
8. Three dimensional Plots.

List of Experiments
1If X=[1 4: 8 3], Find

a) the inverse matrix of X.
b) the diagonal of X.
¢) the sum of each column and the sum of whole matrix X.
d) the transpose of X.
2. Plot Sinc function in MATLAB. where Sinc (x)=sin(x)/ x,and -2x < x <27
3. 3-D Plot of function: y=xcos(x); z=exp(x/5)cos(x)+1 for 0 < x < 6m.
4. Root Finding
a) Program for roots of f(x)=0 by Newton Raphson method
b) Program for roots of f(x)=0 by Bisection method
¢) Program for roots of f{x)=0 by Regula-Falsi method.
Solution of a system of simultaneous algebraic equations using the Gaussian Elimination procedure.
Determination of Eigen-values and Eigenvectors of a square matrix.
Solution of a system of simultaneous algebraic equations using the Gauss-Seidel iterative method.
Program for solving tointegral of a given function using Trapezoidal Rule

\-Df.‘.oup‘\fln

Program for solving numerical integration by Simpson’s 1/3 rule. 10.Program for solving numerical
integration by Simpson’s 3/8 rule.

I'l. Program for solving numerical solution of an ordinary differential equation using the Euler’s method.

2. Program for solving numerical solution of an ordinary differential equation using the Runge-Kutta -4th order
method.
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Annexure-XIV

Department of Engineering Mathematics and Computing
Course Outcomes (CO’s) Attainment

“ﬁe?& Code/ CO's .. -
J CO's Description of CO’s
Stochastic Process & CO1 Define and describe market models. growth and decay
athematics Finance curve
N 2250321) o Analyze free risk assets in financial sector
- | CO3 | Deal with the market risk measurement and managemem ]
CO4 | Employ discrete market models and able to manage portfolio.
T |
3 COS | Explore stochastic differential equations
Discrete Mathematical COl Acquire Knowledge of set theory |
“ ucture ]
£250322) Analyse the concept of Lattices
.- Cco2
Identify the concept of Group Theory
g Co3
- CO4 Derive the Inferences from Graph theory
g COs [lustrate the Discrete numeric function and recursive relation
“iperating System Ol Outline the basic concept of operating systems
& ~cepts - e =
$12250323) coz | Analyze the working of operating system
co3 | Examine the working of various schu_du_ling allocation approaches ‘
= | |
CO4 Measure the performance of various scheduling/allocation approaches w
CO5 Compare the various operating system problems/issues 4|‘
‘;{Ia Structure & Ol Outline the basics of Algorithms and their performance criteria’s. ]
‘gorithm :
Explain the working of linear/Non Linear data
-250324) co2
" structures.
COo3 Identify the appropriate data structure to solve specific problems
Cco4 | Analyze the performance of various data structures & their applications |
Evaluate the time/space complexities of various data structures & their
CO5 | applications.

w
®
»
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col ]—\Fe_mi_fy_ﬁe concepts Algebraic & 'Transcgdjiﬂ@uations
Acquire the knowledge of finite difference
Describe numerical integration and differentiation
Illustrate the numerical solution of ordinary differential equation
finite difference methods to solve Partial differential equations

Numerical Technique
(2250325)

e
| cot || Analyze the requirements for a given organizational structure and select the
~ | most app@ﬁ@‘i"@ﬁ‘ﬂ"ﬂ ng architecture an d techno logies.

i bee

\ Computer Networks

\ (250501) co2 Acquire the knowledge of network layers.

Specify and identify deficiencies in existing
formulate new and better protocols
Analyze. specify and design the topological and routin
based networking infrastructure

Know the issues and solution to access §

co protocols, and then go onto

g strategies for an IP

hared medium

___________——-——-—__._________
Grasp basic concept of real number system and their applications in

3
04
01 ; ;
engineering problems. B
Analyse various pro erties of continuity and uniform continuity and compare
Real and Complex coz them) Ly . " P
Analysis = SO O e o e e G, U B -
: co3 Apply concepts of Riemann Integral to solve engineering problems.

E—

505

(pamshiy Recognize and Analyse the applications of complex valued function in real
world engineering problems.

Classify various forms of singularities of complex valued functions and their
expansion in valid region of convergence.

Ldibbbdidddiaddddddd

Data Science using
Python (250504 )

Ap n techniques to s0O
CO4 | Build exploratory data analysis for Data Science metho

3.

CcOs Build Data Science techniques for solving real world problems.
Optimization COl1 Determine the solution of Linear Programlning;?r_ob_ieF‘;_ B
Techniques , , : ,
(250505 ) CO2 | Express the solution of Non Linear Programming Problem

| CO3 | Find the Optimal solution using PERT/CPM
CO4 Acquire the knowledge of Game theory.
CO5 | Evaluate the different models of inventory.
b

S e P
10 become more aware of their surroundings. society, social problems and their

| con sustainable solutions.
co2 to become sensitive to the%r commitment towa‘rds.\\'hat they believe in (humane
values. humane relationships and humane Society).
UHPVE (1000008) C to apply what they have learnt to their own self in different day-to-day settings

in real life.
to sustain human relationships an

m to have better critical ability.

m to negotiate living in harmony Wit

d human nature in mind.

h self and others.

Engineering Reliability m Determine the reliability of system
(250731) co2 Evaluation of measure for system reliability
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co3 | Apply Markov process to carried out system reliability
| €O4 | Acquire the knowledge of maintainability and availability of system
COS | Describe Software reliability growth model
) col Tell the basic elements and_cdncepts related to distributed system technologies
g Demonstrate knowledge of the core architectural aspects of distributed systems
Distributed Computing | CO2 : £ P s
(250732)
CO3 ]dentlfy how the resources in a distributed system are managed by algorithm
CO4 Examine the concept of distributed file system and distributed shared memory
. Compare various distributed system algorithms for solving real world
COs5
problems
Apply the Fourier series and Laplace Trapsform for solving engineering
CO1
. Problems, .
MEathematics. L Cc02 Solve Ordinary Differential Equation of Second Order. ]
2100025 CcOo3 Solve Partial Differential equations application for various engineering |
problems,
CO4 | Solve problems of Vector Calculus.
. Apply probability theory with distributions for statistically analysis of given
COs
i data.
»
i CO1 | Apply differential Calculus in basic engineering problems
. Mathematics - | CcO2 Use integration techniques to determine the solution of various complex
' problems -
2100011 CO3 | Solve the differential equations by various methods |
CO4 | Solve the problem of matrix. - - |
CcOs Loncr.pt of Boo]ean aluebra and graph thquv
Foundation CO1 Acquire Know_iédge of set theory B
Computational Seience -
(680111) CO2 | Analyse the co_ncept of Lattices
CO3 | Identify the concept of Group Theory N
CO4 | Derive the Intenence: trom  Graph IheOr\
CcOs I[lustl ate the Discrete numeric function and recursive relation
" Proba bility and COl Interpreting the theory of Probability and its distributions |
Random Process 4 . 5 ; ;
(2250106) " CO2 | Evaluating the Skewness, Kurtosis, curve fitting, correlation and regression.
CO3 | Applying the various test to validate the hypothesis
CO4 | Explaining the knowledge of random variables. - -
COS5 | Judging the various random process
~ Linear Algebra CO1 | Determine the solution of Matrix - i
CcO2 Find the analytical solution of algebraic structures’ !
2 250100) CcO3 Express the vector space B -
CO4 | Acquire the I\nowiedue of Linear transformation i
CO5 | Illustrate the concept of Inner product spaces
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Action Taken Report Based on Course Outcomes (CO’s)
(MAC- 111, V & VII Sem.)

July- Dec. -2023

More numerical questions should be solved in tutorial classes

More tutorial classes should be conducted for doubt clarification

If necessary. additional classes to be conducted other than remedial classes
Emphasis on rigorous exercises through assignments

Provide various numerical problems in tutorial sheet

Tutorials should include real world application and problems

Creating interest of students for solving practical problems

More lab session will be planned for slow learner

Explain various aspect of analytical and numerical problems of different courses
Discuss various analytical and logical problems for enhancing their knowledge
Extra time will be given for slow learner

Quiz contain vast variety of problems including numerical, analytical and logical problems
Focus on slow students for improving their knowledge

Motivate the students by regular interaction with related topics

Department of Engineering Mathematics & Computing 30.05.2024
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Cours_e Curriculum___Ffeedback by Student (July- Dec. -2023)

COURSE CURRICULUM FEEDBACK (by Students on MOODLE)

" 2 oy 81 The course is well I |
ﬁiﬁ?' Dec. 2023 designed |
. 3.90 i QY i I
3.80 i - . P A S R i
370 I N B #2 The sbus it |
3.60 d e e A B 4
3.50
3.40 . The caurse will be ;
3.30 useful for you in
3.20 -~ future i
3.10 ;
. 3.00 ; Thellearnjng . |
| 2.90 material was available |
| 2.80

to you i

6 @M D DN O & A & &
L S P il v

QA A H Q\ ‘St\ dj\ C;\ .'.,"'2". \Q“ % 5. The content was
b o 8 S 8] &) e Q \\OK\\\,O ?}Q (.\ %Q ,\QJ A\\P‘ O(.?’ ¥ clear and easy to !
(&\Q f_;}\:, Q(? Qf? \’}?’ Qio @Q ’\f’ {(«(“' * é\(‘-’ L% N Q8 understand !
& & O @S & ’ c\P@
> > (Ss\ & '\o\‘b L Sy %6. The course meets |
Qho 66\ \Q? "\-‘ak \Qe & \\0 e}‘fb & your expectations I
SSF oY & A7
‘\\-: O 0(6 &?J ’b“e i}oﬁ\\\\‘l‘c’ Q:‘\ ,SO.\\ i
_,-\\:" \)é' ({\Q g\’&‘.x; e [T & #7. The course was E
o B 3 . relevant and update |
& oS P § ¥ Q¢ ! d updated
2 OQN é\ for present needs
T i
'Su bject & Code Parameters of Curriculum
i Stochastic Process & Mathematics Finance
|

}L25032])_ ' '

|
‘ Discrete Mathematical Structure (250322)

@Eﬁ@éa_al1cepts (503 23) {
Data Structure & Algorithm (250324)
Numerical Technique (250325)
Computer Networks (250501)
Real and Complex Analysis (250502)
Software Engineering (250503)
| Data Science using Python (250504)
lTp}imization Techrﬂues (250505) ‘1
UHPVE (1000008)
Engineering Reliability (250731)
Distributed Computing (250732)
El1gg_.l{/1atl1elnatics- 1(3100011)
' Linear Algebra (250100)
Mathematics- 11 (2100025) l

| Prohb

The course is well designed.

The syllabus units are balanced.

The course will be useful for you in future.
The learning material was available to you.
The content was clear and easy to understand.
The course meets your expectations.

The course was relevant and updated for present
needs

N Lo —

ability & Random Process (250300)

Department of Engineering Mathematics &Computing 30.05.2024
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Course Curriculum Feedback Performance & Level:
Subject & Code B
Stochastic Process & Mathematics Fanniace
(250321)

Performance Level

3.34 ood
e — oI | _good
Discrete Mathematical Structure (250}2)_ _____ 337e | __good

Operating  System Concepts (250323)_
Data Structure & Algorithm (250324)
———— AU (2JU324)

_T\[_u_ﬂfﬂcgl_T_eﬁhnique (250325)

Real and Complex Analysis (250502)
Software Engineering (250503)
Data Science using Python (250504) -
Optimization Techniques (250505)
(UHPVE (1000003) __ff_*_—__
'Eﬁéﬁéé?ﬂﬁfﬁéﬁgBﬂE§15§6?§Ef_h___""__ RS

Distributed Computing (250732) 3.73
i

; Curriculum Feedback by Students ( By Moodel)
? July- Dec. -2023 ,
Subject wise Performance & Level for 3,5 & 7 Sem.

Q
CROIEN SR
& SRS RS &
z # PerformanceR
WA ;
Department of Engineering Mathematics &Computing V 30.05.2024
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- Linear Algebra (IT-I OT 250100) :

| Linear Algebra (CSD -250100) :
et il
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. GWALIOR (M.P.). INDIA. 73

= Oy

. e P iy
Subject & Code Performance

o o e 51 T
Engg. Mathematics- | (CE-100011) 3.39

Engg. Mathematics- | (ME-100011)
' Engg. Mathematics. | (EE-100011)
ll Engg. Mathematics- | (CSE- 100011)
| Linear Algebra (AIR-250100)
| Lincar Algebra (EE-IoT 250100)

_ e N——.- .
| Linear Algebra (AIML-250100) ; B
[7ear A'gebra (AL

S o~ At e |
. : _‘_-—‘_-ﬁ_-___'_‘_‘——

Linear Algebra (AIDS-250100) 3.35 .| good !
_\_Lmear Algebra (250100) / 3.49 V. good

Curriculum Feedback by Students ( By Moodel) ‘_

July- Dec. 2023 i

Subject wise Performance & Leve] for I- Sem. (Engg. Mathematics- | & Linear |
Algebra)

Department of Engineering Mathematics &Computing v

30.05.2024 51
B e W e - R
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Performance Level. _7
3,25 | good

Subject & Code

Mathematics- 1] (ME- 100025)

Mathematics- 11 (CE-100025) 3.67 | V. good

Mathematics- I (EE- 100025) 3.31 | good
Mathematics- I1 (EL-100025) | 3.29 good

Mathematics- 11 (ET-100023) 349 V. good

Mathematics- 11 (CSE-100025) (33 T eom

' Probability & Random Process (EE-I0T 250300) | 3.47 good

' Probability & Random Process (AIR 250300) 3.73 V. good

_Probabi[ity & Random Process (IT-IoT 250300) iﬂ____ggao_d_

Lurricuium Feedbaek dents ( By doad
RATEAE JU2
Subject wise Performance & Level for I] & II1- Sem.

(Engg. Mathematics- 11 & Probabitity & Randem Process) |

Department of Engineering Mathematics &Computing §/ 30.05.2024 5
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.), INDIA
Deemed to be University :

(Declared under Distinct Category by Ministry of Education, Government of India) . .

NAAC ACCREDITED WITH A++ GRADE
Course Curriculum Feedback by Faculty (July- Dec. -2023)

urse Lurriculum Feadbacl by Fac ulty {on Moodle) vhe mumisbiiey of - &
) - ¢ i-:’:s:‘?zmg maatersal o the e niite
§§§;§’%riw L}.‘YE}{ gs?g,‘}; % geood {(Mlonse  give
6 iy SR et e i

o A S - S T Pl

The Courses and content are up
to date. Please suggest if you feel
BNY new courseis| nesd to be
introduced to meet current pesds

& technologicst thanges? ;
The course curriculum/syllsbi sre
helpful in meeting the higher
studies/placement requiremants
sucording  to present globsl
trends. (Piease give suggestions i
Byl

The Couwrse [ contentz your

Gommn/ sres s wel desipned |

wad feequently updeted, hence
nesd no changes 2% gressnt 4

pou feel some  chanpes inew

Prod £ K Mishes

content o be sdded o0

The curviculum i capable of

Dr K Bn
Frof & % Lt
P D K Maghes 3

Klathe mpatoes -
Dr DK R

frof & 5 O
D DKl

Frof A, 5. Ojhs

ol DK Mighes
Br DK smin

Prof & 5 Ojks |
o DK Mushes

Livesr Alpehrs
Boments of
Br i} ¥ B

2
&1
w
«(
b
-:.\
b o
B

Prof & & Gibg
Fundaiments:

M then atics -1

ncuicnting Hfedong EHTIINE
wOiGEs i studenss | By
Fuggestons, plesse give bedow)

%

§
i
|
|

§
;
i
i

TPar meters of Curriculum

Discrete Mathematical Structure (250322)

Data Struztgazgorithm (250324)

QI. The availability of books & E-learning material in the
institute is good. (Please £ive your opinion).

_:\.’umerical Technique [_250j25)

Computer Networks (250501) Q2. The Courses and content are up to date. Please suggest if
you feel any new course(s) need to be introduced to meet current
needs & technological changes? .

Real and Complex (250502)
Data Science using Python (250504)

Q3. The course curriculum/syllabi are helpful in meeting the
higher  studies/placemen requirements according to present
global trends. (Please give suggestions if any) |

Optimization Techniques (2—5050:?)

CUHPVE (1000008)

Engineering Reliability (25073 1) Q4. The course / contents in your domain/area are well designed

and frequently updated. hence need no changes at present.If you |
feel some changes (new content to be added or

—_— . i i . i -
Q3. The curriculum is capable ol inculeating life-long learning
abilities in students, {Any suggestions, please give below), |

Distributed Computing (250732)

Mathematics - I (310001 1)

Mathematics- 11 (100023)

Linear Algebra (2_566)_

- ____—_“—‘——-———________‘
Probability & Random Process (250300) i l‘
Department of Engineering Mathematics &Computing &/ 30.05.2024 53
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~Course Curriculum Feedback Performance & Level:

: —

i Subject & Code Performance | Level

| Smchasnc Process & Mathematics Fanniace (250321) 5 Excellent

I Discrete Mathematical Structure (250322) 5 Excellent

I Data Structure and Algorithm (250324) 4.96 Very Good
Numerical Technique (250325) 4.98 Very Good
Computer Networks (250501) B 4.87 Very Good
Real and Complex (250502) 4.96 Very Good
Data Science using Python (250504) 4,92 Very Good
Optimization Techniques (250505) 4.97 Very Good

| UHPVE (1000008) 5.00 Excellent
Engineering Reliability (250731) 4.95 Very Good
Distributed Computing (250732) 4,92 Very Good
Mathematics - [ (3100011) 4.76 Very Good
Mathematics- 11 (100025) 4.82 Very Good
Linear Algebra (250100) 4.80 Very Good
Probablllty & Random Process (250300) 487 | Very Good

- COURSE CURRICULUM FEEDBACK (by Faculty on MOODLF)

- July- Dec. 2023
| Performance & Level for 1, 11, lll V& V!I Scm

Department of Engineering Mathematics &Computing

o . 4 o

30.05.2024

.




L 21 N - T R s P 9

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.). INDIA

Deemed to be University
(Declared under Distinct Category by Ministry of Education, Government of India)
NAAC ACCREDITED WITH A++ GRADE

Parents Satisfactory Survey

v

AR S SAtISIaoIGryY v 0 MAL (July- Dec. 2

Bt
o
P d
Lad

Feedback Points and Satisfactory Index with Level
» Strongly disagree @Hﬂéﬁm
> Disagree (3FgHd)

» Neither agree nor disagree ﬂﬂmmmm
> Agree (AgHd)

» Strongly agree m

Parent Satisfaction Index & Level

£ttt eeececetsooootteoetdBttRtEtRIONY

4.0358 | 3.9024 |4.217 4.1664 | 4211 42534 | 4.0506 | 4.1936 | 4.2748 | 4.0802
V. Good | Good V.Good | V.Good| V.Good | V. Good | V. Good V.Good'iV‘Good V. Good
Department of Engineering Mathematics &Computing 30.05.2024 55
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Lab Feedback by Students (on Moodle)

ALIOR (M.P,), INDIA

Data Structure and Algorithm (250324)

Q1- Strongly Q2- Disagree; Q3- Neither agree Q4- Agree;
disagree

nor disagree/Don’t
know;

Feedback Points and Satisfactory Index with Level

- Strongly disagree mq:éﬂ?mﬁ)
~ Disagree (38 Haq)

»  Neither agree nor disagree ﬁmﬁﬁmﬂ%maﬂﬁﬂﬁj

» Agree (UgHd)
»  Strongly agree m@iﬁﬂfmﬁj

Parent Satisfaction Index & Level

V. Good | V. Good | V. Good

Department of Engineering Mathematics &Computi 30.05.2024 56
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