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B. Tech. (IT & Mathematical Innovations)

Preamble

INTRODUCTION

This unique course, the first one to be offered at Cluster Innovation Centre, is designed to inculcate an
innovation mindset as part of the curriculum and pedagogy. Building strong analytical shills throug
Mathematics and application skills of Information Technology (IT), this course encourages students to
recognize the connectedness of various disciplines. Using IT as a vehicle for connecting mathematics witl
other disciplines, students are encourageatéuelop innovative products and processes as part of
curriculum. The course aims to produce adequately skilled graduates with a creative mindset who cai
provide new solutions to industry in particular and to society in general. It is hoped that seme of the
innovators will be entrepreneurs, who will be job providers rather than job seekers. The course is
specifically designed to boost undergraduate research.

The course offers threatiscipline centrielectivestreamsb Management, Electronics & Embedd

System and Systems BiolBdgmportant fields of education with significant interface with Mathematics

and IT. The mode of learning shall be a healthy and productive blend of the formal and the inquiry
based, with special focus on Ohands onO andiMasge O mode of learning. Learning shall happen to

a large extent through teacher mentoring and peer learning that encourages creativity and relies or
innovationsThis is in tandem with the requirement of CBCS tenets.

Upon graduation, these studemtsuld have acquired innovatibased creativity and would have
matured in their thinking. They will have enhanced their communication and leadership abilities, and will
have understood the deep and abiding connections between knowledge and- itsetuses
understanding the needs of society and the relevance of knowledge and the importance of societal
obligations. Experiments, haws projects, innovative projects, model implementations linked to the
curriculum will be carried out in the OEngineerioéi: Innovation LabO. Assessment, at each stage, is
designed in a manner to incentivize innovation by encouraging students to carry out new creative
application of the theoretical knowledge acquired, either through a project, or through a laboratory
actvity/prototype in the engineering kitchen.

CHOICE BASED CREDIT SYSTEM (CBCS)

The credit based semester system provides flexibility in designing curriculum and assigning credits base
on the course content and hours of teaching. The Choice BasedyStemitpfovides a OcafeteriaO type
approach in which the students can take courses of their choice, learn at their own pace, undergo
additional courses to acquire more than the required credits and adopt an interdisciplinary approach to
learning.

PROGRAMME LEARNING OUTCOMES (PLO)

PLOZL To inculcate an innovation mindset as part of the curriculum and pedagogy. Building strong
analytical skills through Mathematics and application skills of Information Technology (IT).

PLO2: To create an interdisciplinéggrning approach
PLO3: To promotdearning based on Ohand® and OprojdzasedO mode of learning.

PLO4: To aim to produce adequately skilled graduates with a creative mindset ptovide new
solutions to industry in particular and to society in general.
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PLOS5: To encouragstudents under mentoring of teachss,innovation and entrepreneurship. In
addition to this, the course is specifically designed to boost undergeadaath.

GRADUATE ATTRIBUTES

Disciplinary knowledge: Capable of demonstrating comprehensive knowledge of fundamentals,
understanding and applications of Information Technology and Mathematics.

Communication Skills Capability to communicate compégineering concepts with peers, faculty,
industry and society at large. Such ability includes reading, writing, speaking and the ability to
comprehend. Write effective reports and respond effectively to instructions.

Critical thinking and Problem Solving An ability to use acquired knowledge and skills to identify,
formulate, analyze and solve complex engineering prébeapolate from what one has learned in
theory and apply their competencies to solve different kinds-fannitiar problems.

Investigation: Demonstrate competence to investigate complex problems by methods that include
appropriate experiments, analysis and interpretation of data and synthesis of information in order to reach
valid conclusions.

Design thinking: Capability to desiglutions, system components or processes that meet the specified
needs to solve the local, national and global chall&dhiligsto analyse, interpret and draw conclusions
from quantitative/qualitative data collected during practical sessionsicaily evialuate ideas, evidence
and experiences.

Use of ICT and other engineering toolsCapability to select, apply, create, adapt and extend modern
tools including modeling and prediction to a range of simple and complex situations with a complete
undestanding of their usage and associated limitations.

Entrepreneurial skill: Ability to drive innovation to lead breakthrough changes. Apart from strong
technology skills, develop traits of creativity and decision making to develop a new busiaeagidea,
or an innovative process.

Interdisciplinary Approach: Ability to incorporate knowledge and skills from multiple areas of learning
in order to obtain a comprehensive and a detailed solution of a problem/ situation.

Cooperation/Team work: Ability to work effectively with various project teams, build strortp-per
peer associations to achieve educational and professional goals.

Seltdirected learning Ability to work independently, identify appropriate resources required for a
project, and manageject through to completion.

Professional Ethics Ability to embraceethical principles and commit to professional ethics,
accountability and responsibilities

Lifelong learning: An ability to identify and to address their own educational naetsaimnging world

in ways sufficient to maintain their competence and to allow them to contribute to the advancement of
knowledge and nation.
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QUALIFICATION DESCRIPTORS

¥

¥

Enable the students to realize their true potential in terms of innovation for real world
applications that is largely driven by the engine of mathematics and IT.

Ability to work and learn in an environment of creativity, through real world situations tha
opens up links to ideas and disciplines from various areas and realms.

Acquirement of expertise in innovative ways of technology based problem solving, a Ohands ont
approach to real world thinking with an ability to think creatively and work in gtbwgp8air
for communication and leadership

Solve innovative projects in collaboration with industry and other segments of society
Recognition of the fact that disciplines are connected and need each other.

Recognition of the importance and centralitpathematics and the advantages of using IT as a
vehicle for connecting mathematics with other disciplines

In addition to having built up deep knowledge in mathematics and IT, acquirement of expertise
at a deep level in one of the following: Economics amadément, Robotics and Embedded
Systems, System Biology.

Imbibe innovation based creativity and mature thinking

Enhancement of communication and leadership abilities an understanding of the deep and
abiding connections between knowledge and its uses

Undestand the needs of society and the relevance of knowledge and the importance of societal
obligations

TYPE OF COURSES
The courses (or the subf@db be taught in this programe categorized into three types:

i.Core Course (CC):This is a courséhat is to be compulsorily studied by a student as a core
requirement to complete the requirement of B.Tech (IT and Mathematical Innovations).

ii. Elective Course:An elective course is a coutisat can be chosen from a pool of courses. It is
intended to support the discipline of study by providing an expanded scope, enabling exposure to another
discipline/domain and nurturing a studentOs proficiency and skill. An elective may be of following types:

a) Discipline Centric Elective (DCE): It is an elective course that adds proficiency to the
students in the discipline leads to an interdisciplinary approach to learning

b) Open Elective (OE): It is an elective coureffered by different acadendisciplines at CIC
tha broadens the perspective st@zdentundergoing the B.Tech course

iii. Foundation Course (FC): A Foundation course leads to Wihedge enhancement and provides
valuebasedraining.

A student shall accumulate 50% of the criedits Core Courses, 25% credits from Foundation Courses
and the rest from elective courses.

NO OF SEATS: 40

DURATION: 8 Semesters (4 years)

ELIGIBILITY: A minimum aggregate marks at 10+2 level as follows
General Category : 60 % in four subjects (including mathematics)
OBC category : 54% in four subjects (including mathematics)
PH category : 55% in four subjects (including Mathematics)
SC/ST categoryPassing marks with Mathematics as one subject

ADMISSION: Through a witten MCQ based entrance test.

COURSE FEE: As notified by the university time to time

YHOLBI(+E; |



B. Tech. (IT & Mathematical Innovations)

COURSE STRUCTURE

Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester |
Paper | Interactive Learning Modules Credits Marks
No.' (Paper Title) Theory Practical
T P | Total A EA A EA Total
1.1 Seeing the world through
(FC) Calculus. First steps through 0 2 4 30 | 40 | 15 15 100
symbolic mathematics
1.2 Modeling continuous changes
(FC) through ordinary differential 0 2 4 30 | 40 | 15 15 100
equations
1.3 Automating real world through
(FC) Programs: Programming 0 2 4 30 | 40 | 15 15 100
Fundamentals
1.4 Understanding Computing
0 2 4 30 | 40 | 15 15 100
(FC) Systems Architecture
1.5 Physics at work I: Deconstructing
0 2 4 30 | 40 | 15 15 100
(FO) Machines
1.6 Busmes's, Entrepreneurship and 0 0 5 20 | 30 0 0 50
(FC) Innovation Management
1.7 Envi j
nvironment Science & 1 0 4 50 | 50 0 0 100
(FC) Ecosystem Management
Grand Total m 650
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Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester Il
Paper | Interactive Learning Modules Credits Marks
No.’ (Paper Title) Theory Practical
L T P | Total A EA A EA Total
1.1 Linearity in Nature: Engineering
(FC) through Linear Algebra. First 3 0 2 4 30 | 40 | 15 15 100
steps through numerical algorithms
1.2 Understanding real life situations
3 1 0 4 50 | 50 0 0 100
(FO) through Discrete Mathematics
1.3 Optimizing memory use through
3 0 2 4 30 | 40 | 15 15 100
(FO) Data Structure and Design
1.4 Reflecting thought processes via
3 0 2 4 30 | 40 | 15 15 100
(FC) Object Oriented Programming
1.5 Physics at work 1l: Deconstructing
(FC) devices 3 0 2 4 30 | 40 | 15 15 100
11.6 Open Elective - 1
1.7 Knowing specialization streams (Foundation Course Electives (FC))
1.7.1 Busmefs proc.:esses and 3 1 0 4 50 | 50 0 0 100
strategic IT alignment
11.7.2 El j k ircui
.ectmt.ucs at work & circuit 3 1 0 4 50 | 50 0 0 100
simulations
11.7.3 Exploring Biology - Systems 3 0 5 4 20 | 40 | 15 15 100
Approach
Grand Total | 26 | 650
Note:

1. The student may opt for only one paper in 1.6 from the set of open electives for even
semester (Table 2).

2. The student may opt for one or more papers in 1.7. Only one paper will be included in the
transcript as credit paper and the others as non-credit paper.
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Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester lll
Paper | Interactive Learning Modules Credits Marks
No.' (Paper Title) Theory Practical
L T P Total A EA A EA Total
.1 Modeling change in the world
(CO) around us: Partial Differential 3 1 0 4 50 50 0 0 100
Equations
.2 Design and Analysis of
3 1 0 4 50 50 0 0 100
(CO) Algorithms
1.3 Handling Information through
3 0 2 4 30 | 40 | 15 15 100
(CO) Data Modeling and Design
.4 Open Elective — 2 (OE)
.5 Discipline Centric Elective — 1 (DCE)
.5.1 Unders.tandmg Ec'onomlc 3 1 0 4 50 50 0 0 100
Behavior. The micro level
1.5.2 EIect.‘romcs circuit elements 3 1 0 4 50 50 0 0 100
and instruments
1.5.3 Integrative Biology 3 1 0 4 50 50 0 0 100
1.6 Discipline Centric Elective — 2 (DCE)
1.6.1 Principles of Management 3 1 0 4 50 50 0 0 100
111.6.2 Electronics circuit elements
and instruments — Innovation 0 0 8 4 0 0 50 50 100
Lab
111.6.3 Cell: Biochemical afwd 3 1 0 4 50 50 0 0 100
Molecular perspective
.7 Summer Internship: projects 0 0 8 4 0 o | 40 60 100
(CO) drawn from the world around us
Grand Total | 26 | 650
Note:
1. The student may opt for only one paper in 1ll.4 from the set of open electives for odd
semester (Table 1).
2. The students will opt for only one elective in 111.5 & 111.6.
3. The student will execute the internship Ill.7 during the preceding summer break.
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Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester IV

Paper | Interactive Learning Modules Credits Marks
No.' (Paper Title) Theory Practical
L T P | Total A EA A EA Total
V.1 Does Nature play dice?: The
(CO) amazing world of probability and 3 0 2 4 30 | 40 | 15 15 100
statistics
V.2 Instructl.ng computing devices: 3 1 0 4 50 | 50 0 0 100
(CO) Operating System
V.3 Information exchange in computing
(CO) devices: Data Communication & 3 1 0 4 50 | 50 0 0 100
Networking
V.4 Open Elective — 3 (OE)
IV.5 Discipline Centric Elective — 3 (DCE)
IV.5.1 Unders.tandmg Economic 3 1 0 4 50 | 50 0 0 100
Behaviour: The macro level
IvV.5.2 Dlg:.tal electronics and logic 3 1 0 4 50 | 50 0 0 100
design
IV.5.3 | In silico Biology 2 0 4 4 15 | 35 | 25 25 100
V.6 Discipline Centric Elective — 4 (DCE)
IV.6.1 Bringing Companies and clients
together: Sales & Marketing 3 1 0 4 50 | 50 0 0 100
management
IV.6.2 Dlg:fal electromtf*s and logic 0 0 8 4 0 0 50 50 100
design P Innovation Lab
IV.6.3 | Flow of information in living 3 0 5 4 30 | 40 | 15 15 100
systems
V.7 , , ,
(CC) Semester long innovation project 0 0 8 4 0 0 40 60 100
Grand Total | 26 | 650
Note:
1. The student may opt for only one paper in IV.4 from the set of open electives for

even semester (Table 2).
The student will attend only one elective in IV.5 & IV.6.
The student will finalize the semester long project title, area, and mentor(s) for IV.7
during Semester lll. The project work will commence from the beginning of the
preceding winter break.
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Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester V
Paper | Interactive Learning Modules Credits Marks
. i Theo Practical

No (Paper Title) T | P | Total — ;yA S| Total

V.1 Complexity and Symmetry in

(CO) Mathematics: Complex Analysis 1 0 4 50 | 50 0 0 100
and Algebra

V.2 Computer Graphics and

(CO) Visualization 0 2 4 30 1401 15 15 100

V.3 Computer and Brain: Knowledge

(CO) Discovery and Artificial 1 0 4 50 | 50 0 0 100
Intelligence

V.4 Open Elective — 4 (OE)

V.5 Discipline Centric Elective — 5 (DCE)

V.5.1 Maximizing performance: Human
Resource management and 1 0 4 50 | 50 0 0 100
Organizational Behavior

V.5.2 Embedded systems studio - | 0 2 4 30 | 40 | 15 15 100

V.5.3 Applied Qenomlcs and 1 0 4 50 | 50 0 0 100
Proteomics

V.6 Discipline Centric Elective — 6 (DCE)

V.6.1 Efficient manufacturing process:
Production and Operations 0 2 4 30 | 40 | 15 15 100
Management

V.6.2 Signals & Systems Engineering 0 2 4 30 | 40 | 15 15 100

V.6.3 BIO|OgICé.3‘| Instrumentatlon. Kitchen: 0 8 4 0 0 40 60 100
Genomics and Proteomics

V.7 Industrial mini project 0 3 4 0 0 40 60 100

(CC)

Grand Total | 26 | 650
Note:

1. The student may opt for only one paper in V.4 from the set of open electives for odd

semester (Table 1).

2. The students will opt for only one elective in V.5 & V.6.
3. The student will execute the industrial mini project V.7 during the preceding summer
break.
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Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester VI
Paper | Interactive Learning Modules Credits Marks
No.' (Paper Title) Theory Practical
L T P | Total A EA A EA Total
VI.1 Linear Construction of Actions:
(CO) Engineering through Linear 3 0 2 4 30 | 40 | 15 15 100
Programming and Game Theory
V1.2 Decodlng Computation Structure 3 1 0 4 50 | 50 0 0 100
(CO) and Logic
VI.3 Internet and Web Technology 3 0 5 4 30 | 40 | 15 15 100
(CC)
Vi.4 Open Elective — 5 (OE)
VI.5 Discipline Centric Elective — 7 (DCE)
VI.5.1 Handling money: Finance 3 1 0 4 50 | 50 0 0 100
management
VI.5.2 | Embedded systems studio — Il 3 1 0 4 50 | 50 0 0 100
VI.5.3 Biological_ Networks: from Micro 3 0 2 4 30 | 40 | 15 15 100
to Macro niche
V1.6 Discipline Centric Elective — 8 (DCE)
V1.6.1 e - Business: Organization and 3 0 5 4 30 | 40 | 15 15 100
Strategy
V1.6.2 Control systems 3 0 2 4 30 | 40 | 15 15 100
V1.6.3 Genes to Genomes 3 0 2 4 30 | 40 | 15 15 100
VI.7 Project in | [
.I'OjeCt in Industry, Society and 0 0 3 4 0 0 40 60 100
(CO) Villages
Grand Total | 26 | 650
Note:
1. The student may opt for only one paper in V1.4 from the set of open electives for
even semester (Table 2).
2. The student will attend only one elective in V1.5 & VI.6.
3. The student will finalize the semester long project title, area, and mentor(s) for VI.7

during Semester V. The project work will commence from the beginning of the

preceding winter break.
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Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester Vi
Paper | Interactive Learning Modules Credits Marks
No.' (Paper Title) Theory Practical
L T P | Total A EA A EA Total
VIl.1 Algorithms for Computational
. 3 0 2 4 30 | 40 | 15 15 100
(CO) Mathematics: Numerical Methods
VII.2 Soflfware Engineering and 3 0 5 4 20 | 40 | 15 15 100
(CO) Project Management
VI3 Discipline Centric Elective — 9 (DCE)
VIIL.3.1 [
Con?pute-r Language Design & 3 1 0 4 50 | 50 0 0 100
Engineering
VII.3.2 [ i
Making Sguety Smgrt through 3 1 0 4 50 | 50 0 0 100
Computational Social Systems
VII.3.3 [
Introduc-tlon to Natural Language 3 1 0 4 50 | 50 0 0 100
Processing
Vil.4 Open Elective — 6 (OE)
VIS5 Discipline Centric Elective — 10 (DCE)
VII.5.1 | Environment Management 3 1 0 4 50 | 50 0 0 100
VII.5.2 Engl'neerlng at Molecular Scale: 3 1 0 4 50 | 50 0 0 100
Devices and Nanotechnology
VII.5.3 | Biodefense and Bioengineering 3 1 0 4 50 | 50 0 0 100
VII.6 Discipline Centric Elective — 11 (DCE)
VI.6.1 | Business automation strategies.
ERP. Case studies and project in 3 0 2 4 30 | 40 | 15 15 100
industry
VII.6.2 | Circuit Analysis and Synthesis 3 0 2 4 30 | 40 | 15 15 100
VIl.6.3 | Systems Biology 2 0 4 4 15 | 35 | 25 25 100
VIL7 I ial mini proj imulati
ndustrlg mini project, Simulation 0 0 8 4 0 0 40 60 100
(CO) of real time cases
Grand Total | 26 650
Note:
1. The student may opt for only one paper in VIl.4 from the set of open electives for odd
semester (Table 1).
2. The students will opt for only one elective in VII.3, VII.5 & VII.6.
3. The student will execute the industrial mini project VII.7 during the preceding summer

break.
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Key: L: Lecture, T: Tutorial, P: Project/Practical/lnternship,
IA: Internal Assessment, EA: External Assessment (End semester exams)

Semester Vi

Paper | Interactive Learning Modules Credits Marks
No.' (Paper Title) L T P | Total Theory Practical Total
1A EA 1A EA
A Industrial Internship/Major Project! 0 0 | 52 | 26 0 0O |[200| 450 | 650
(coy!
GrandTotal | 0 [ 0 | 52 |JeIJ] o | o [300] 350 | 650
Note:

1. Students will decide the field of work and the organization for execution of the
Industrial Internship/Major Project VIII.1 during Semester VII.
2. The Industrial Internship/ Major Project VIII.1 will be of minimum 20 weeks duration.
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B. Tech. (IT & Mathematical Innovations)

OPEN ELECTIVES
Table 1:Open Electives (Odd Semestgr

Interactive Learning Modules Credits Marks

i Theor Practical
(Paper Title) L | T | P | Total — I‘E’ S a [ ea Total
Language and Communication:
Computational Linguistics 2 0 0 2 25 25 0 0 50
History, culture & civilization 2 0 0 2 25 25 0 0 50
Visual arts & aesthetics 2 0 0 2 25 25 0 0 50
An introduction to GIS and GPS* 4 0 0 2 20 30 0 0 50
Computer Applications in
Humanities & Social Science 4 0 0 2 20 30 0 0 50
Research*
Appreciating Literary Works* 4 0 0 2 20 30 0 0 50
Introductlo.n to Docum.entary - 4 0 0 5 20 30 0 0 50
Technologies & Techniques*
Edu?atlon Entrepreneurship for 5 0 0 5 12 38 0 0 50
Social Change**
Education for Sustainable Future** 2 0 0 2 12 38 0 0 50
|

Table 2:Open Electives (Even Semester)

Interactive Learning Modules Credits Marks

i Theor Practical
(Paper Title) L | T | P |Total — I‘E’ T Total
Art of Communication & Creative
Writing 2 0 0 2 25 25 0 0 50
Science, Philosophy, Truth: Impact 5 0 0 2 25 25 0 0 50
of technology
Art & Design 2 0 0 2 25 25 0 0 50
Legal Literacy* 4 0 0 2 20 30 0 0 50
Documentary Film making* 4 0 0 2 20 30 0 0 50
Film Appreciation* 4 0 0 2 20 30 0 0 50
Translation* 4 0 0 2 20 30 0 0 50
Innovation in Education** 2 0 0 2 12 38 0 0 50
Mathematical Visualizations™** 2 0 0 2 12 38 0 0 50
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B. Tech. (IT & Mathematical Innovations)!

EVALUATION SCHEME

There will be continuous assessment based on class tests, presentations, seminars, assignme
projects etc. There will be Buwaluation and Review Committee (ERCYor each Semester.

The Programme€oordinator will be the Chairman of the ERC and all CONVENERS (teachers
teaching major portions of a paper) concerned for the semester will be its members.

FUNCTIONS OF THE ERC

a.

To finalize examination schedule, its notification, preparation of inmigitetid and

conduct of end semester examinations.

To ensure timelyrpparation of question papers and Evaluation of answer books for the
end semester examination. ERC may assign full or a part of theamgr&tteer faculty
member of CIC.

To periodicallpssess the continuous evaluation of the papers and project/internship.

To determine and notify the eligibility of appearing in the end semester examination
based on the attendance percentage prior to the commencement of the end semester
examination.

To ensure timely notification of internal assessment marks. To consider such individual
representations of students about internal evaluation which have not been possible to
reconcile between the student and the concerned teacher and take the remeflial action
needed. The case will be scrutinized by the ERC and the decision of the ERC shall be
final.

To prepare the consolidatessults semester wise and sirean to the University
Examination Branch for declaration of results.

EVALUATION

a.

Letter Grades and &de Points: A 1foint grading system shall be used with the letter
grades as given in Table 3.

Table 3: Grades and Grade Points
Letter Grade | Grade Point
O (Outstanding)
A" (Excellent)
A (Very Good)
B* (Good)
B (Above averag
C (Average)
P (Pass)
F (Fail)
Ab (Absent)

[EY
o

O| O| A U1l O N| 0| ©

JHOOAN(+E ; |



b. Computation of SGPA and CGPA: The following procedure shall be used to compute the
Semester Grade Point Average (SGPA) and Cumulative Grade Point Average (CGPA):

The SGPA is the ratio of sum of the product ohtlmaber of credits and the grade
points scored in all the courses of a semester, to the sum of the number of credits of
all the courses taken by a student, i.e.

"criG
SGPA(Sl):ﬁ

J
where§ is theith SemesterC; Is the number of credits of tﬁQ course in that
semester arfaj is the grade point scored by the student iitﬂlceurse.
The CGPA is also calculated in the same manner taking into account all the courses
taken by a student over all the semesters of a programme, i.e.
" C.1 SGPA (S)
"C

whereSPGA (S) is the SGPA of théh semester an@;j is the total number of
credits in that semester.

The SGPA and CGPA shall be rounded off to 2 decimal points and reported in the
transcripts.

CGPA shall be converted into percentage of madguired, by multiplying CGPA

with 10.

CGPA =

For a 4 creditpaperof FC, CC and DCEwith practica3-0-2 or 20-4), the end
semester assessment (EA) for practical will have a project. For a gapeddf FC,

CC and DCE with tutorial {B0), the internal assesstn@dA) of theory will have a
projectof 25% weightagé practical paper of FC, CC and DCE with 4 gedit have

a project ofminimum 30% weightag@able 4) These projects must atd the
application of theory to real world problem. However, the projects must be such that a
student spendsmaximum of 1412 hours on thenThe continuous evaluation (CE) of

the theory will be in the form of class test/ quiz/ assignments/ field work/
presentations/research paper review/ class participation/ etc.

Table 4 Weightage distribution for different credit papers

Credits Marks
Theory Practical
L T P Total 1A EA Total
CE Project EA A (Project)
2 0 0 2 25 0 25 0 0 50
3 1 0 4 25 25 50 0 0 100
3 0 2 4 30 0 40 15 15 100
0 0 8 4 0 0 0 40 60 100
0 0 4 2 0 0 0 25 25 50
2 0 4 4 25 0 25 25 25 100
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d. For the project work or internship carried out either during the semester or during the
summer breakSemester [Ib Semester VIII), broad guidelines for the evaluation shall
be as follows:

[.  Evaluation of projects/ Internship with 4 credits.

(i) A group ofmaximum 4candidates will be mentored by a teacher OR a
student/ group of students may be mentored i@g@onsible person in
industry/organisation as assigned by the Programme Coordinator. On
completion of the project, the students will submit a brief written report
to the ERC. The report will be examined bpard of examiners (one
board for 10 students), consisting of thmeenbersappointed by the
Director, ClCon the recommendation of ERC

(i) The evaluation will be on the work carried out by the student, written
report and viva/ prsentation. @ weightage IWibe given to the
continuous prformance (by the mentor) afid®Gweightage for the final
assessment (by the board of examiners) after the completion of the
project.

Il. Evaluation of 26 Credits Industrial Internship/ Major Project (Semester
VI

(i) There willbe two mid term evaluations of marks 100 and 200
respectively.

(i) The final evaluation will be 06 marks A dissertation should be
submittedduring the final evaluatiomhe dissertation will be examined
by a board of three members appointed by the Director, CIC on the
recommendation of the ERC. A wiace examination will be
conducted by the board and marks awarded taking into consideration
both dissertation and viva.

(i) The Industrial Internship/ Major Project will be of mininduration of
20 weeks. A studentust complete the internship/ project within six
months of the start of the semestdowever, ERC may grant extension,
not exceeding the maximum duration ofs#r@ester but not more than
six months at a time.
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Vi.

Vil.

viii.

iX.

B. Tech. (IT & Mathematical Innovations)

PROMOTION CRITERIA

A student whmbtains a grade F or Abany paper shall have to repeat the paper.

For non-creditcourses, OSatisfactory® or OUnsatisfactoryO shall be indicated instead of
letter grade and this will not be counted for the computation of SGPA/CGPA.

A student who has to reappear in any paper of Semester I/ 1ll/ V/ VIl may do so only
in the subsequersemester examination for Semester I/ 1ll/ V/ VII respectively.
Similarly if a student has to reappear in any paper of Semester I/ IV/ VI may do so only
in the subsequent semester examination for Semester 1l/ IV/ VI respectively.

A student who reappeairs any papeshall carry forward the marks of the internal
assessment originally awarded to him/her.

If a student has an ER &n open elective, atide same open elective is not being
offered in the subsequey@ar he/ she will have to change the electiv that case, the
student will have tgive the internal assessment for the new elective.

Total creditearned by studernits eight semesters264 A student passing a paper will
earn the total credit assigned to that paper.

A student shall be eligible for promptfrom £ year to the™ year if he/she accrues at

least 50% of the total credits in Semester | and Semester Il combined. Similarly a student
shall be eligible for promotion froffl Pear to the Syear if he/she accrues at least 50%

of the total creits in Semester Il and Semester IV combined (irrespective of the result

at the end of the first year). A student shall be eligible for promotiori‘fyear 3o the

4" year if he/she accrues at least 50% of the total credits in Semester V and Semester VI
combined (irrespective of the result at the end of the second year). A student shall be
eligible to have passed theyéar provided he/she earasminimum of 204redts

during Semester | to Semester VIII.

No student will be held back in Semester I/ 1ll/ V/ VII.

A student Wo does not satisfy crit@n (Vi) is required to repeat a year.

SPAN PERIOD

Thetotalspan period to complete the cowdenot be more thaaghtyears from the year

of admission.

ATTENDANCE

Averaged @rcentage of attendance to appear in the endeeexasnination shall be as per
University Rules for Undergraduate Degree Examinatithrestime.
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B. Tech. (IT & Mathematical Innovations)!

COURSE CONTENT

SEMSTERDI

I.1 Seeing the world through calculus. First steps through symbolic mathematics [Theory +
Practical] [Semester I] [3 D0 D2]

Course Obijective:Calculus is the most powerful tool in mathematics with widespread applidagions.

goal of this course is for students to gain proficiency in calculus computation. The course builds up on
the topics, namely limits and continuity, differentiation and integration. These topics will use to solve
application problem in a variety of eddich as physics, biology, business and economics.

Keywords: Calculus; imits and continuity, differentiation and integraé@guences and Series
Unit I: Limits and continuity Limits at infinity- Indeterminate forms Special limits involving

exponential and logarithmic functioBsAsymptotes- Graphs of function and its derivatives
Optimization problemsFluency in differentiationConcavity and inflexion point$equences, infinite

series including Taylor approximations, Power series (12lectures)

Unit II: Integration- Parametric equations of curves, arc length and surfaceVaear valued
functions, differentiation and integration of vector valued functions (9 lectures)

Unit Il : Functions of several variabldsevel curves and surfaeddmits and continuity of functions

of two and three real variabld2artial differentiation (two variables), partial derivative as a slope, partial
derivativeas a rate, Maxima and Minima (12 lectures)

Unit 1V: Multiple Integrals, line, surface and volume integfgiplications of GreenOs, Stokes and
GaussOs Theorem. (9 lectures)

Engineering Kitchen Activity (Symbolic Mathematics Software) [Laboratory]

Introduction of basic functions

Plotting of grabs of functions and their derivatives
Manipulating the parameters in a graph

Fitting of a curve

Parametric plot of curves (Eg. Trochoid, Cycloid, Epicycloid)
Obtaining surfaces of revolution of curves

Plotting functions of two variables and their laweles
Graphical illustration of limits for functions of two variables
Innovation Project

KK KKK KKK K

Course Learning Outcomes

¥ A good understanding of basic concepts of limits, derivatives, continuity, asymptotes,
sequence and series, integrals, vector valuedrfangiartial differentiation, multiple
integrals, etc.

¥ Able to find points of discontinuity for functions and classify them and understand the
consequences of the intermediate value theorem for continuous functions.

¥ Able to solve applied problems using basic concepts of calculus.
¥ Able to explain why calculus is valuable in daily life.

¥ Create a project using the fundamental knowledge and principle of differential and integral
calculughat helpgo provide a hanesn experience of the same.

¥ Able to plot and manipulate the curves appropriately to make various real life models like
studying the projectile motion in firecrackers and the flow of water in fountain.
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¥ Creatanimations of given problems using MATHEMATICA safw

Teaching PlarTbeory)

Week 1: Limits and continuity; Limits at infinity; Indeterminate forms; Special
involving exponential and logarithmic functions

Week 2: Asymptotes; Concavity and inflexion points; Graphs of function ai
derivatives

Week 3: Sequences, Infinite series including Taylor approximations

Week 4: Power series

Week 5: Integration; Parametric equations of curves, arc length

Week 6: Volume and Surface area

Week 7: Vector valued functions, differentiation aimtegration of vector value
functions

Week 8: Functions of several variables; Level curves and surfaces; Limits and cor
functions of two and three real variables

Week 9: Partial differentiation (two variables)

Week 10: Partial derivative askpe; Partial derivative as a rate

Week 11: Maxima and Minima

Week 12 Multiple Integrals, line, surface and volume integrals

and 13:

Week 14: Applications of GreenOs, Stokes and GaussOs Theorem

References
1. Calculyg. M. Apostol, Volumes 1 and 2, Wiley Eastern, 1980.
2. CalculusSingle and MultivaridblghedHallett et al., JoRwiley and Sons, 2003.
3. Calculydames Stewart, Thomson, 2003.
4. Calculus and Analytic Geagheé®ryThomas and R. L. Finney, Aclcid/esley, 1998.

I.2 Modeling continuous change throughordinary differential equations[Theory + Practical]
[Semester 1][3 D0OD2]

Course Obijective Differential equations have the remarkable ability to translate the real world problems
in mathematical language. This course enables to study many engineering systems, population dynamics
ecology and biology, mechanics of particles in physicsarglanetdels etc. involving differential
equations. The main objective of the paper is to first analyze and understand the real world problem
through mathematical lens and then develop the corresponding mathematical model with differential
equations in mosekalistic sense. Once, governing equations are obtained, students should be able to
solve them analytically and analyze the solution in physical situations. Students will use MATHEMATICA
software for purpose of simulation.

Keywords:Firstand higher ordeatifferential equations; Power Series; Laplace Transforms

Unit I: Review offirst order differential equationsv/ariable separable, homogeneous, linear, exact
differential equationintegrating factorsExisterte and uniqueness of solution (12 lectures)

Unit II: General solutions of second order differential equatilomogeneous and nétomogeneous
differential equations with constant coefficienkdethod of variation of parameterdMethod of
undetermined coefficients, higheder differential equatie with constant coefficients (12 lectures)

Unit Ill: Planar autonomous linear systems with graphical represeateEmmination of stability and
classification of equilibrium of a planar im@ar system by linearizatio (6 lectures)

Unit IV: Power series solution about a regular point of an analytic ordinary differential-éRmaton
series solution of Legendre and Bessel's equddidhogonality of Legendre and Bessels funetion
Laplace transformand its apjpdationto differential equations (12 lectures)
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Engineering Kitchen Activity (through mathematical software) [Laboratory]

¥ Plotting of slope fields and solution curves of first order and higher order differential equations

¥ Graphicalanalysis of solution of Population model, Pollution Model, Accelddafielocity
Models

¥ Projectile motion, Mechanical Vibrati@hMotion of Simple Pendulum, Free undamped and
damped motion, Forced undamped and damped motion

¥ Plotting of phase plane diagys for predatdd prey model, competing species, epidemic model
and their analysis

¥ Innovation project

Course Learning Outcomes
¥ Able to explain the fundamental concepts of ordinary differential equations (ODES)

¥ Able to use MATHEMATICA software to soly@oblems and applications of ordinary
differential equations (ODEs) and complex analysis.

¥ Formulate real life problems as ODEs.

¥ Able to use concepts of ordinary differential equations to solve physical models such as mass
spring, pendulum, alternatingreunt circuits, etc.

¥ Able to use knowledge of ODEs, the general and patrticular structure of solutions and different
methods for solutions.

Teaching Plarmbeory)

Week 1: First order differential equations

Week 2: Variable separable, homogeneous, linear, exact differential equation

Week 3: Integrating factors

Week 4: Existence and uniqueness of solution

Week 5: General solutions of second order differential equation

Week 6: Homogeneous and ndmmogeneous ffierential equations with conste
coefficients

Week 7: Method of variation of parameters

Week 8: Method of undetermined coefficients, higher order differential equatior
constant coefficients

Week 9: Planar autonomous linear systems with graphical representation

Week 10: Determination of stability and classification of equilibrium of a planar no
system by linearization

Week 11: Power series solution about a regular point of an analytic ordinary diff
equation
Week 12: Power series solution of Legendre and Bessel's equation
Week 13: Orthogonality of Legendre and Bessels function
Week 14: Laplace transform methoalsplied to differential equations
References

1. Elementary differential eqati@hBoyce and R. DiPrima, John Wiley, 2005.

2. Differential equations and boundary value problems: Computhgl.aBdwaodelargl D.E. Penny,
Pearson educati¢8ingapore), Pte. Lt&Q05.

3. Advanced engineering matlieriatigszig, John Wiley, 1999.
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1.3 Automating real world through Programs: Programming Fundamentals [Theory + Practical]
[Semester 1][3 D0OD2]

Course Objectives:This course aims at providing the fundamental knowledge of programming. This
course train students to design code, write programs to instruct the computer systems. In addition, the
course objective is to give an understanding efioddl data, tasks atiteir representation in terms of
programs.

Keywords:Algorithm;ProgrammingCoding

Unit 1: Algorithm and its characteristieBrogramming philosophyProblem solving process
ProgrammindanguageonceptdPrograniife cycle (9 lectures)
Unit 1l : Data definition structuressuch as typesconstantsariable€xpressionsuch as arithmetie
logicalPrecedencandassociativeulesControl StricturesFunctionsVariablescope (12lectures)
Unit Il : PreprocessingArrays Structure® Strings Pointers Memay allocation (12lectures)
Unit IV: FileshandlingdCodingguidelines testing& debuggingsystentesting& Integration

(9 lectures)

Engineering Kitchen Activity [Laboratory]
¥ Userinputandoutputprograms$avingmathematicalperations
Patternprintingprograms
Programgor operatorsmplementation
Programgo implementunction
Programgo implementollectionrsuchasArrayandString
Programgo implemenstructure
InnovationProject

KK KKK K

Course Learning OutcomesFollowing are th€ourse Learning Outcomehkich students will have at
the end of the course.
¥ Will have understanding of Programming Concepts

¥ Will have understanding of real world applications development through programs
¥ Will have understandingioflependent data and collection of data and their organization
¥ Will have understanding of memory allocation on runtime
¥ Will understanding the program life cycle
¥ Will have understanding of testing, coding guidelines, debugging and integration.
TeachindgPlan Theory)
Week 1: Algorithm and its characteristics, Programming philosophy
Week 2: Problem solving process, programming language concepts
Week 3: Program life cycle
Week 4: Data definition structures such as tquasstantsvariables
Week 5: Operators implementation, expressions such as arithmetic, logical
Week 6: Control structures, Precedence and associative rules
Week 7: Functions, Variable scope
Week 8: Pointers
Week 9: Memory allocation, Preprocessing

Week 10: Arrays, Strings

Week11: Structures

Week 12: Files handling

Week 13 Coding guidelines, Unit testing & debugging, System testing & Integratior
and 14:
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References:
1. C++: The Complete Reference, Fourthi&dhieca Schildt, McGraw Hill, 2015.
2. The C++ Programntiagguage, 4th EditRjarne Stroustrup, Addistivesley, 2013.
3. Computer Science: A Structured Approach Using C++ Belrd&iditidn Forouzan, Richard F.
Gilberg, 2004
4. The C Programming Language (Ansi CBfeanit) Kernighan, Dennis M. Ritch90.

I.4 Understanding Computing Systems Architecture [Theory + Practica[[Semester | [3D0D2]

Course Objectives:The objective is to concentrate on the principles underlying systems organisation,
issues in computer system design, and contriasgpiegnentations of modern systems and to familiarize

the students with a fundamental knowledge of computer hardware and computer systems, with an
emphasis on system design and performance.

Keywords:Computer arithmetic; Combinational Circuits; Compubdtitechture

Unit |: Computer arithmetic: fixed point and floafieint representation and arithmetic, numbers
conversion.Digitals circuits: Boolean algebra, logic gates, logical synthesisiZayionirof Boolean

functions (12 letures)
Unit 1l : Combinational circuits, sequential circuits (synchronous and asynchronous). Construction of the
computer: Von Neumann Architecture (12 lectures)
Unit 11l : Organization and architecture of mensystems, input/output sysis (12 lectures)
Unit IV : Construction of the simple processor. (6 lectures)

Engineering Kitchen Activity [Laboratory]

¥ Logic Gate Designs

¥ Deconstructing Digital Architecture of a computing devices and study of components
(Hardware/Software)

¥ Hands on experiments with Arduino/ARM Interface

¥ Programmingn Assemblermemoryaddressinginterrupts,operationson humbersbits and
tablesconditionainstructionsloops,input/output

¥ Innovation Project

Course Learning OutcomesFollowing are th€ourse Learning Outcomehkich students will have at
the end of the course.
¥ Will have understanding of Computing Systems, Models & Logic, Organization & Architecture
of Memory.
¥ Will have understanding of CPU, I/O Devices
¥ Will haveunderstanding of Distributed Computing, Parallel Architecture, Mobile Systems
Architecture
¥ Will have understanding about Deconstructing Digital Architecture of a computing devices and
study of components (Hardware/Software)
¥ Will have hands on experiendthvArduino/ARM Interface, Programming & interfacing with
Sensors and Parallel Programming using OPENMP, OpenMPI & CUDA.

Teaching Plarmbeory)

Week 1 and 2: Computer arithmetic; fixed point and floafeint representation ar
arithmetic, numbers coms®n

Week 3 and 4: Digitals circuits; Boolean algebra; logic gates; logical synthe
minimization of Boolean functions

Week 5 and 6: Combinational circuits; sequential circuits (synchronous and asynch

Week 7 and 8: Construction of the conaper; Von Neumann Architecture

Week 9 and 10: Organization andehitecture of Memory systems
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Week 11 and 12: Input/output systems
Week 13 and 14: Construction of the simple processor

References:
1. Computer System Architeicttie Mano, Pears@&ducation, 2008
2. Computer Systems Architecture: a Networkingosppfitleeahs, Pearson Education, 2006
3. Advance@omputekrchitecturarallelisngcalabilitfrogrammabijlity. Hwang, McGraw Hill,
2017.

1.5 Physics at work |: Deconstructing Machines [Theory + Practical] [Semester [B D0 D2]

Course ObijectiveThis interactive learning module intends to provide basic theoretical understanding of
Classical Mechanics with special emphasis on learnirthesewtheoretical concepts are applied in
designing mechanical and energy efficient systems etc.

Keywords:Classical Mechanics; Central force motion; Machines; Energy

Unit I: Newtonian Mechanics (Kinematics & Dynami€assical Mechanics at wedeconstructing

mechanical systemdnivasal Gravitation (12 lectures)

Unit Il : Oscillations Inertial & Noninertial frames Central force motion Understanding rotational
dynamics (12 lectures)

Unit Il : Efficiency and mechanical advantage in simple and complex machines: Levers, Pulley, Wheel &
Axles, Gear systems, Hydraulic systems (12 lectures)

Unit IV : Forms of energy and conversion between different forms of energy. (6 lectures)

Engineering Kitchen Activities [Laboratory]

¥ Concepts of measurement, error, precision, accuracy. Concept of scale. Understanding Measuring
Instruments

Understanding oscillation using simple and compound pendulums

Mechanics system with 850 Universal InteEfaceerstanding Newtonian Dynamics
Measurement of Moment of inertia from rotational dynamics

Roller coaster dynami@somputer simulation and physical verification

Coupled pendulum motidwusing webcam and image analysis

Ballistic Pendulum

Understanding pisics of complex machir@ene implementation of OF&thodJodO concept.

Visualization in 3D and understand how things ®&ukilding a CAD model in 3D to trace the
flow of power, energy, information and material.

¥ Innovation projecBdesigning instrumen machines, prototypes, applets

KK KKK KKK

Course Learning Outcomes
¥ Understanding of physics principles in machines.
Ability to conceptualize and build machines for real life use.
Reverse engineering of mechanical devices and redesigning of such objects.

Practical hanesn skills and understanding of simple engineering concepts derived from
Mechanics.

K K K

Teaching PlarTbeory)

Week 1: Newtonian Mechanics (Kinematics & Dynamics)

Week 2: Newtonian Mechanics (Kinematics & Dynamics)

Week 3: Classicdllechanics at workleconstructing mechanical systems
Week 4: Universal Gravitation

Week 5: Oscillations
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Week 6: Inertial & Noninertial frames

Week 7: Central force motion
Week 8: Understanding rotational dynamics
Week 9: Efficiency and mechaniealvantage in simple and complex machines:

Week 10: Levers, Pulley, Wheel & Axles

Week 11: Gear systems

Week 12: Hydraulic systems

Week 13 Forms of energy and conversion between different forms of energy
and 14:

References:
1. Classical Mechad&bert Goldstein, Pearson Education, 2011.
2. A Textbook of Machine D&sigh Khurmi, and J. K. Gupta, S. Chand Publishing, 2005.

|.6 Business, Entrepreneurship and Innovation Management [Theory] [Semester[R D0 DOQ]

Course Objective:The modulds a basic introduction to the nature of innovation in the economy, and

will cover a wide range of associated topics, which needs to be addressed by management and polic
makers. It comprises a set of-setitained, but related topics, which are negdssire understanding

of the nature of innovation and entrepreneurial decisions.

Keywords:Business; Entrepreneurship; Innovation

Unit I: Understanding BusinessTypes of Business Activitie€valuating the BusinesBusiness
organization- Starting a Business- Entrepreneurship concept Entrepreneurial attributes &

characteristics (12 lectures)
Unit II: Leadership Business Plan graration- B2B and B2C models (9 lectures)
Unit lll: Creativity & its componertdnventionvs. Innovation Types of innovatio- Innovation and
Technology (12 lectures)
Unit IV: Innovation policy & IPR Commercialization of Innovation. (9 lectures)

Course Learning Outcomes
¥ Have a clear understanding of the types Basin#gities and organization
Understand the underlying principles of starting a business
Identify the Entrepreneurial attributes & characteristics
Prepare business plans for B2B and B2C models
Differentiate between Invention and Innovation
Relate Innovation with technology, existing policies
Understand the role of IPR in commercialization of innovation

KK KKK K

Teaching PlarTbeory)

Week 1: Understanding Business; Types of Business Activities; Evaluating the Bu:
Week 2: Businessrganization

Week 3: Starting a Business; Entrepreneurship concept
Week 4: Entrepreneurial attributes & characteristics
Week 5: Leadership

Week 6: Business Plan preparation

Week 7: B2B and B2C models

Week 8: Creativity & its components

Week 9: Invention vs. Innovation

Week 10: Types of innovation

Week 11: Innovation and Technology

Week 12: Innovation policy & IPR
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Week 13 Commercialization of Innovation
and 14:

References

1. EntrepreneurshiR. D. Hisrich, M. P. Peters, and D. A. Shepherd, D. A., New York:

McGrawHill / Irwin (New York), 2005

2. Innovation and entrepreneurship: Practice.dhdpiircipkes, Elsevier, USA, 2006.
I.7 Environmental Studies and Ecosystem ManagemenTheory] [Semester [][3 D1D0]
Course Objective The main objective of this paper is to understand the relation of environment and
human beings. Therefore, imparting basic knowledge about the environment and its allied problems. Also
intend to developnaattitude of concern for the environment protection and biodiversity conservation.

Keywords:Public Health; Biodiversity; Pollution; Environment management

Unit I: Relationship between environment and public he@thstainable development: policy and

practices (9 lectures)
Unit 1l: Biodiversity: Hotspots, Threats, ConservatiBoosystem: Structure, Function, Energy flow,
cycles (12lectures)
Unit Ill: Environmental pollution & public heaitMitigation strategiedPolicy (9 lectures)
Unit IV: Collection and processing of environmental-datan ecosystem & environment management
PSocial and Cultural parametdesvironmendl Risk & Impact Assessment. (12 lectures)

Course Learning OutcomesThis paper gives students a general understanding of the interdisciplinary
nature of environmental phenomenon and environmental issues. Upon comptégonoafse the
students would be able to

¥ Understand the environmental issues, such as natural resource degradation, environmental
pollution, biodiversity conservation etc.

¥ Apply knowledge of mathematics, science, engineering arul-tbtatet technalgy in the
environmental science.

¥ Design and conduct project studies related to environmental issues
¥ Analyse environmental data and interpret environmental issues through the data.

¥ Ability to explain environmental sustainability in a societal, enviralhnaemt economic
context.

¥ Explore the environmental open source database and interpret remotely sensed database.
¥ Prepare basic cartographic maps

Teaching Plarmbeory)

Week 1: Basic concepts on Environment, ecosystem & natural resources

Week 2: Elaborating different kind of environmental impacts and adverse imp
human health

Week 3: Global policies and national policies on Sustainable development.
summits and outcome of earth summits.

Week 4: Biodiversity at different level, BimneEcosystem functioning and Ecosys
services

Week 5: Different threats on biodiversity, Mass extinction, Millennium ecos

assessment and Biodiversity hotspot area. Different kind of biod
conservation policies at global and national level.

Week 6: Ecosystem at Physical, chemical and structure. Ecosystem function, Ene
and energy flow. Food chain and food web. Different kind of Energy pyrai
Week 7: Biogeochemical cycles: Carbon, Nitrogen, Sulphur, Phosphorus, Oxy:
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Wagr cycles

Week 8: Air pollution: Primary pollutants & Secondary pollutants. Adverse impact
pollution to plants, ecosystem and human.
Water Pollution: Surface and marine pollution, Point source afmbinb
source pollution, contaminant, sources and control of water pollution.

Week 9: Soil Pollution: Source of Soil pollution, health effects and ecosystem effec
Week 10: Environmenal pollution & public healthMitigation strategiedPolicy

Week 11: Environmental data analysis using Geoinformatics.

Week 12: Environment, Social and Cultural parameters. Traditional Ecological knc

Environmental activism, Migration, Urbamirat Poverty, Religious rituals
Modern life style.

Week 13 Environmental Hazard, Environmental Vulnerability and Environmenta
and 14: Assessment. Environmental Impact assessment (EIA) of various pro
India.

References:

1. Fundamen@bncepts in Environmental Studies, D.D. Mishra, (S Chand & Co Ltd.), 2014.

2. Environmental Management for Sustainable DekakbpBanow,(Routledge Environmental
Management Serieg)] .22006.

3. Essentials of Environmental Man&gamehtde andPaul Reeve, (IOSH Services Ltd. UK.),
2004.

4. Environmental Impact Assessment Methotiojagessilu, Valli Manicka, (CRC Press), 2011.

5. Fundamentals of Ecological M8dellimggensen and G. Bendorrichio (Elseviegy.32001.

6. Introduction Emvironmental Econohiicks Hanley, Jason F. Shogren and Ben White, (Oxford
University Press), 2001.
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SEMESTER I

II.1 Linearity in Nature: Engineering through Linear Algebra. First steps through numerical
algorithms [Theory + Practical] [Semester 11][3 D0 D2]

Course Objective:Almost, every area of modern science contains models where equations may be
approximated by linear equations and linear algebra plays a vital role for finding their solution and
interpreting them. This paper aims to enaldesthdent to learn linear models for various physical
problems such as traffic flow, eleetiicuit flow etc. and to facilitate their solution using concepts of
linear dependence, independence, rank, basis, eigenvalues, eigenvectors etc. Thas iagepirten
geometrical interpretation of vectors, basis and vector operations in 2 & 3 dimensions and lays the
groundwork for a more abstract, por@thematical treatment of vector spaces. Also, the importance and
application of eigenvalues, eigenvedtocomputer graphics, face recognition and many other fields is
taught. Students will also learn how to use MATLAB for some simple matrix operations, for finding
eigenvalues & eigenvectors, rank etc.

Keywords:Matrices; Eigenvalues and EigenvectorsoMagace; Orthogonalisation

Unit I: Algebra of matriceBReview oDeterminants Hermitian, Skewdermitian and Unitary matrices
- Vectors and vector operations in 2 and 3 dimensBuolstion and applicatiai linear matrix system
AX =B
(9 lectures)

Unit Il: Eigenvalues and eigenvectors, minimal polynor@iaylesHamilton therorem and
diagonalisation (9 lectures)
Unit Ill:  Abstract vector spaces, subspaEasite dimensional vector spackmear independence and
dependere of vectors, bases, dimension of vector spkadte dimensional inner mhact spaces

(12 lectures)
Unit IV: Orthogonal sets and projections, Gram Schmidt process, orthogonal diagonalisation

(12 lectures)

Engineering Kitchen Activity (matrix based numerical mathematics software) [Laboratory]

Basic arithmetic operations, hierarchy of arithmetic operations
Declaration and assignment of variables

Introduction to elementary mathematical functions

Dealingwith matrices and arrays

Basic programming with loops (for, while, switch), if else statements
Programs for solving system of linear equations, Orthogonalization
Creating 2D, 3D plots

Innovation project

KK KKK KKK

Course Learning OutcomesAfter completing thisourse, student should be able to;

¥ Understand graphical representation of vector and their operations in 2 and 3 dimensions
Solve linear matrix system AX=B

Understand the concept of Eigen values and Eigen vectors and their applications in computer
graphis, face recognition algorithms & many other fields

Conceptualize vector spaces, subspaces and their basis functions

Understand inner product spaces, orthogonal sets, projection and orthogonal diagonalisation
Learn basic arithmetic operations of maticBATLAB

Implement basic loops (for, while, if else etc) of programming in MATLAB

Write their own programs for solving system of linear equations

K K

KK K K K
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Teaching Plarmbeory)

Week 1: Algebra of matrices; Determinants; Hermitian, -Blewmitian and Unitary
matrices

Week 2: Vectors and vector operations in 2 and 3 dimensions

Week 3: Solution and application of linear matrix syst&nr B

Week 4: Eigenvalues and eigenvectors

Week 5: Minimal polynomial; Caytedamilton therorem

Week 6: Diagonalisation of Matrices

Week 7: Abstract vector spaces and subspaces; Finite dimensional vector spaces

Week 8: Linear independence and dependence of vectors

Week 9: Bases and dimension of vector spaces

Week 10: Finite dimensional inner product |smc

Week 11: Orthogonal sets and projections

Week 12: Gram Schmidt process

Week 13: Orthogonality of Legendre and Bessels function

Week 14: Orthogonal diagonalisation

References
1. Linear Algebra and its Applic&iidBsLay, Addison Wesley, 2005.
2. A Modern Introductivavid Poolel.inear AlgebBrooks Cole, 2011.

I1.2 Understanding real life situation through Discrée Mathematics [Theory] [Semester II][3 D1
b0]

Course Obijective: The objective of this paper is to familiarize the student with basic concepts of
combinatorics and to conceptualize the terminologies of graph theory, isomorphism, paths, cycles,
circuits, graph coloring in various physical situations. Throughout ¢njsspajents will be encouraged

to develop their own algorithms and to analyze their computational complexities. Further, students may
develop codes in any of the programming language for implementation of various algorithms

Keywords:Combinatorics; Giph theory; Trees

Unit | : Combinatoric®ets, counting of setsPermutationr Combination- Inclusion- exclusion-
Generating functionsRecurrence relation§&raph Theorytroduction- Basic terminologie<sraph

representationEuler relation (12 lectures)
Unit II: Isomorphism Connectivity Cut \ertices and edge€overing Euler and Hamilton paths and
circuits- Shortest Path Adgithms: DijkstraOs algorithm (12 lectures)
Unit lll: Travelling salesman pteim- Scheduling problemdviatching Independent setsColoring-
Planar grapilea of regionEuler formula Kuratowski theorem and application (9 lectures)
Unit IV: Treebasic terminology, traversal, Prefix cddea of data compression: Ho#n code
Spanning treeMinimum spanning tree: PrimOs and Kruskal method. (9 lectures)

Course Learning OutcomesAfter completing this course, student should be able to;

Understand combinatorics principles: sets, permutations, combiretionsnce relations etc.
Conceptualize basic terminologies of graph theory, isomorphism, connectivity etc

Understand concepts of paths, cycles, circuits and their applications in various fields

Learn different shortest path algorithms, their computatiomalexities, implementation &
programming

Understand travelling salesman problem and its importance

Understand the concept of graph coloring with real applications, planar graphs and algorithms
¥ Conceptualize trees, spanning trees and algorithms

K K K K

K K
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Teaching Plarmbeory)

Week 1 and Sets, counting of sets; Permutation; Combination; Inclusion and e>

2: principles; Generating functions; Recurrence relations

Week 3: Introduction to Graph theory; Basic terminologies

Week 4: Graphrepresentation; Euler relation

Week 5 and Isomorphism; Connectivity; Cut vertices and edges; Covering

6:

Week 7: Euler and Hamilton paths and circuits

Week 8: Shortest Path Algorithms: DijkstraOs algorithm

Week 9: Travelling salesman problem

Week 10: Scheduling problem#atching Independent setsColoring

Week 11: Idea of region in a planar graph; Euler formula; Kuratowski theorem and
application

Week 12: Basiderminologies of a Tree; Traversal; Prefix code

Week 13: Idea of data compressidtuffman code

Week 14: Spanning treeMinimum spanning tree; PrimOs and Kruskal method.

References:
1. Discrete and Combinatorial MatHeahaticsrimaldi, International Edition, 2003.
2. Discrete Mathematical StriBstmasd KolmarRobert BushySharon Ros$nternational
Edition, 2008.
3. Discrete Mathematics and Its Applc&tidResenMcGrawHill, 2008.

11.3 Optimizing Memory use through Data Structure and Design [Theory + Practical] [Semester
111 [3DP0D2]

Course Obijectives: This course objective is to give an understanding of the real world data
representation, organisation and structuring to the student while writing the programs and software. The
course makes them familiar with the several types of data structures sinenttbis and weaknesses,
particularly in a realorld situation.

Keywords:Data structure; Algorithms; Graph theory

Unit I: Introduction to Data structure, Basic concepts of Correctness, Efficiency and Application,

Dynamic optimization Concept, Seakidorithms (12 lectures)

Unit II: Sorting Algorithms, Introduction to Linear Data Structures: Linked List, Stack and Queues
(12 lectures)

Unit lll: Introduction to Hierarchical Data structure: Tree, Introduction to Heap, Rioeites and
Hashing (12 lectures)
Unit IV: Introduction to Graphs (6 lectures)

Engineering Kitchen Activity [Laboratory]:
¥ Implementatiomf Linkedlistin C/C++
Implementatiorof Treesin C/C++
Implementatiorof variantof Treesin C/C++
Implementatiorf Heapsn C/C++
Implementatiorof Hashingn C/C++
Implementatiorf PriorityQueuesn C/C++
Implementatiorf GraphandNetworkbasedpproachem C/C++
InnovationProject

KK KK KK K
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Course Learning Outcomes

¥ Introductionto Datastructureandtheir significance.
Practicaindtheoreticalinderstandingf Dynamicoptimization
Basicof MemoryHierarchyandimplementation
Understandingndimplementationf HashingNetworksandGraphs
Understandinasicandpracticabspea of Searchinglgorithmsn therealworldthrough
implementation.
Introductionandimplementatiolof HeapsandPriority Queuesindtheir comparisonwith other
datastructure

K K K K

w

Teaching Plarmbeory)

Week 1 and 2: Introduction to Data structure, Basiacepts of Correctness, Efficiency
and Application

Week 3 and 4: Dynamic optimization Concept, Search Algorithms

Week 5 and 6: Sorting Algorithms

Week 7 and 8: Introduction to Linear Data Structures: Linked List, Stack and Queue

Week 9 and 10: Introduction to Hierarchical Data structure: Tree
Week 11 and 12: Introduction to Heap, Priority Queuasd Hashing
Week 13 and 14: Introduction to Graphs

References:

1. Algorithms and Data Strydturéérth, Prenticélall of India, 2009
2. DataStructures and Algorithms inAC-Bb¥pzdek, Course Technology, 2013

I1.4 Reflecting thought processes through Object Oriented Programming [Theory + Practical]
[Semester 1] [3D0D2]

Course Objectives: The objective is to implement realrld entitis like inheritance, hiding,
polymorphism etcn programming. To learn how to bind together the data and the functions that
operate on them so that no other part of the code can access this data except that function.

Keywords:Data variables; Classes abjgcts; Dynamic objects; Multithread programming

Unit I: Introduction to byte code, security and portability, Data Types, variables, operators, arrays, type
conversion and casting, type promotion, Control statements, standaoditpytutDesigning Clses,
constructors, methods. access spesifperblic, private, protected (12 lectures)

Unit Il: Classes and objeetmtroduction, Class revisited, constant objects and constructor, static data
members with constructors and destructorsistaactor overloading, nested classes, objects as
arguments, returning objects, constant parameters and member functions, static data and membel
functions. (12 lectures)

Unit lll: Inheritance, packages and interfaces, Math, Stringiopailism- function overloading,

function overriding, abstract clasdegnamic objects Introduction, array of objects, Exception
Handling- exception types, nestedd¢atch, throw, throws and finally statements (12 lectures)

Unit IV: Multi Thread Programminghread creation, synchronization and priorities (6 lectures)

Engineering Kitchen Activities [Laboratory]
¥ Programs implying the use of Arrays, Linked Lists, Strings, Loops
Programs on Obiject & Classes from Realistic Environmentsaaoh Sy
Programs demonstrating Constructors, Destructors, Methods & other concepts
Programs Showecasing Inheritance, Polymorphism, Encapsulation & other OOPS features
Programs on Exception Handling, Packages and Threading

K K K K
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¥ Reverse Engineering a Java Soprogéct/Mobile Application and understanding the concepts
¥ Mapping the programs with Real life Systems and showcasing the implementation
¥ Innovation project

Course Learning OutcomesUpon Completion of this course the students will be able to:

¥ Recogniséeatures of objeairiented design such as encapsulation, polymorphism, inheritance,
and composition of systems based on object identity.

¥ Use NetBeans, Eclipse, Blued as an Integrated Development Environment. Test a program and,
if necessary, find mistakeshe program and correct them.

Take a problem and develop the structures to represent objects and the algorithms to perform
operations.

Name and apply some common obgginted design patterns and give examples of their use.
Apply standards and priples to write truly readable code.

Design a class that serves as a program module or package.

Design applications with an evdriven graphical user interface using java applets.

Design different android applications such as web apps for the reatobdeits

w

K K K K K

Teaching Plarmbeory)

Week 1 and 2: Introduction to byte code; security and portability; Data Types; va
operators; arrays; type conversion and casting; type promotion

Week 3 and 4: Control statements; standard irputput; Designing Classes; construci
methods; access specifiers public, private, protected

Week 5 and 6: Classes and objects Introduction; constant objects and constructo
data members with constructors ardtmictors; constructor overloadi
nested classes; objects as arguments; returning objects; constant p
and member functions; static data and member functions

Week 7 and 8: Dynamic objects Introduction; array of objects

Week 9 and 10: Inheritance; packages and interfaces

Week 11 and 12: Exception Handling

Week 13 and 14: Multi-Thread Programming

References:
1. Java: The Complete Refé@rdadiion. Herbert Schildt. McGralill, 2017.
2. C++: The Complete Refeteahtion. Herbert SchildtMcGrawHill, 2012.
3. Object Oriented Programming widl Edition. E Balagurusamiata McGrawHill, 2001.
4. C++ For Artists: The Art, Philosophy, and ScienceOéérdgeProgrammiiak Miller, Pulp

Free Press, 2008
Java Fdirtists: The Art, Philosophyga@exce Of Olgjeietnted ProgramrRiieg Miller , Pulp Free
Press, 2008

o

I1.5 Physics at work II: Deconstructing Devices [Theory + Practical] [Semestel] [3 D0 D2]

Course Objective This module intends to provide understanding of the basics of electrostatics and
electrodynamics. It emphasizes on learning of concepts of electric circuits, electromagnets and inductior
mechanism. Further it gives a-ttagtay knowledge of transformers, motors and generatorsit Also,
provides learning of solar energy usage and its technology. The lab activities provide a hand on
experiments on electricity and solar energy. It provides understanding of working of utility devices. It
intends to promote projects on robotics and snkEngg.

Keywords:ElectrostaticElectrodynamic&lectromagnetisnsolar energy
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Unit |: Basics of Electrostatics and Electrodynantitsctric Circuit elements and functioGurrent,

voltage, capacitance, resistafmver and effiency in electrical appliances (12 lectures)
Unit II: Joule heating Electrical safety deviceBasics of ElectromagnetisniElectromagnets and
induction- Transforners. DC motors and generators (12 lectures)

Unit lll:  AC motas- Using electromagnetic spectrumformation transfer ansroadcasting

(6 lectures)
Unit IV: Use of Radiation energy and applian&motovoltaic cells and conversion of solar energy to
electricity Advantages, limitations and challenges of different solar cell technbliigiesnt forms of
renewable energy and technology. (12 lectures)

Engineering Kitchen Activities [Laboratory]

¥ Electric circuit, power requirement, cost of iétgt energy efficiency of sample appliances
Potential divider, measurement of resistances of different scales
Build a buzzer

Conversion of solar power to electricity using photovoltaic cells: design, working principle,
performance, application

Build anautonomous robot

Build a remote controlled robot

Understanding physics of devibesie implementation of OF&thodJodO concept.
Innovation projecBdesigning instruments, devices, model & prototyping

K K K

KK K K

Course Learning Outcomes

¥ Understanding of physics principles in devices.
Ability to conceptualize and build electrical devices for real life use.
Reverse engineering of electrical devices and redesigning of such objects.

Practical hanelsn skills and understanding of simpleresging concepts derived from
Electricity & Magnetism.

K K K

Teaching PlarTbeory)

Week 1 Basics of Electrostatics
Week 2 Basics of Electrodynamics
Week 3 Electric Circuit elements and functicg@urrent, voltage, capacitance, resistance
Week 4 Power anefficiency in electrical appliances
Week 5 Joule heatingElectrical safety devices
Week 6 Basics of Electromagnetism
Week 7 Electromagnets and induction
Week 8 Transformers. DC mots and generators
Week 9 AC motors
Week 10 Using electromagnetipectrunbInformation transfer and broadcasting
Week 11 Use of Radiation energy and appliances
Week 12 Photovoltaic cells and conversion of solar energy to electricity
Week 13 Photovoltaic Advantages, limitations and challenges of different siehmelbgies
Week 14 Different forms of renewable energy and technology.
References:

1. Introduction to Electrodyrzamids.). Griffiths, PHI Learning, 2012
2. Textbook of Electrical Techhd®oyyme | &1I. B. L. Thareja, and A. K. Thareja, S. Chand
Publishing, 2006

I1.6 Art of communication and Creative Writing [Theory] [Semester [I]J2 DO DQ]
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Course Obijective This paper intends to improve the communication skills and writing skills. One of the
aims of the course is to develop in students the creative, practical, critical and collaborative skills. Overall
objective is to improve the speaking skill, writiiigaskl reading skill.

Keywords:Scientific report writing; Blog writing; Travel writing; Film criticism

Unit I: Introduction to Communicatie@omponents of Communication & Scientific report writing
(8 lectures)

Unit II: Art of Creative writig & Letter writing. (8 lectures)
Unit Ill: Blog writing, Art of interviewing, Fiction & rfiction writing. (8 lectures)
Unit IV: Travel writing, film criticism writing and significance of publications (4 lectures)

Course Learning Outcones This paper gives students a general understanding of technical project
writing, scientific literature survey, oral presentations and business letter writing. Upon completion of the
course the students would be able to

¥ Possess substantially improveakdssn written and verbal communication.

¥ Frame technical project writing concepts.
¥ Understand the importance of secondary database through scientific literature review.
¥ Research problems and questions and thereby framing the research methodolagptlgubseq
analysing and interpreting the results of the project.
¥ Present and participate in group discussion during the oral presentation.
¥ Write business letters.
Teaching Plarmbeory)
Week 1: Introduction to Communication. Objective of Communication and
Communication and its process.
Week 2: Components of Communication, Barriers to communication, Patterns of
communication and Types of Communication.
Week 3: Scientific and technical writing of Projects: Scientific review of literature,
Importance of semdary literature
Week 4: Framing research objectives, importance of Figures and tables..
Week 5: Business letter writing.
Week 6: Business letter writing.
Week 7: Art of creative writing.
Week 8: Essential of creative writing, strategy and style.
Week 9: Blog writing.
Week 10: The Art of Interviewing.
Week 11: Fiction writing, noffiction writing.

Week 12: Travel writing and film criticism writing
Week 13 Pitching to publication
and 14:

References:

1. Study Writing: A Course in Written Hagli&bademic PurpogeHamplLyons, and Ben
Heasley, Cambridge University Press, 2006

11.7.1 Business Process and strategic IT alignment [Theory] [Semester [[3 D1D0]
Course Objective:This is a basic course to provide an introduction to thgreaim of management
and economics that a student may choose from the third semester onwards. It will cover a range of topics

from Human Resource management, Operation manageowninerce and ERP.

Keywords:Business processes; Business analysighled business; Digital marketing
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Unit I: Introduction to different business Processes: Human Resources, Production, Operations,
Marketing and Finane®usness process linkage with IT (9 lectures)
Unit Il: IT enabled Businessdd governance &rchitecture IT enabled change management
(9 lectures)
Unit lll: Business Analysis strategies & plandugt Benefit analysignterprise Resource Planning
(15 lectures)
Unit IV: Digital Marketing and Medidnternet,Multimedia, and bhbile apps in busines$9 lectures)

Course Learning Outcomes
¥ Understanding various functions of a business organisation
Able to relate the role of IT in business
Aware of IT governance and architechture
Appreciate the need for change management
Gathera brief idea of Business Analysis strategies & planning , Cost Benefit analysis and ERP
Understand the way digital marketing operates

KK K K K

Teaching Plarmbeory)

Week 1 and Introduction to different business Processes: Human Resources, Pro

2: Operations, Marketing and Finance
Week 3: Business process linkage with IT

Week 4: IT enabled Businesses

Week 5: IT governance & architecture

Week 6: IT enabled changeranagement

Week 7 and Business Analysis strategies & planning
8:

Week 9: Cost Benefit analysis

Week 10 Enterprise Resource Planning

and 11:

Week 12: Digital Marketing and Media
Week 13: Digital Marketing ankhternet; Multimedia
Week 14: Mobile app$n business

References

1. IT Enabled Business Ch&ugeessful Managesndnanwani, The British Computer Society,

2009

Exploiting IT for Business Bé&hdfitgyhes, The British Computer Society, 2009

Projects: Planning, Analysis, Seleatioimng, Implementation, and lReRteamdra, Mc Graw

Hill Education, 2009.

4. E-Business arC&mmerce Management : Strategy, Implementatiin &hdffractieearson
Press, 2013.

wn

11.7.2 Electronics at Work & Circuit simulation [Theory] [Semester II] [3D1D0]

Course Obijective:This is a basic introductory module to provide an insight of the field of electronics to
the students to assist them in choosing their main stream of study. Students learn about three aspects ¢
electronics namelyalag world, digital world and signals & systems. The emphasis is on basic electronics
components and devices and their application in real world.

Keywords:Analog World; Digital World; Semiconductor Devices; Signal and System

Unit I: Analog Worldresistor, capacitor, inductor, power source, transducer, sensor, detectdr, switch
Potentiometer Integrated Circul@ Transformer (12 lectures)

HFORKS(+E; |



Unit Il: Digital World:logic families, logic gates, boolean algeBrambinational cirdts: adders,
encoders, decoders, multiplexer anchuléplexer- Sequential circuits: like flip flops, corsmtshift
registers, memories (12 lectures)
Unit Ill: Semiconductor Dewdedunctions characteristics, Zener and Avalénehkdown, diode
applications, transistor & applications. FET, MOSFET, FET, Operational Amplifier (Op Amp): inverting
and noninverting amplifier, integrator, differentiator, summing amplifier, active filte(42 lectures)
Unit IV: Signal and $gm: Types, Generation, Audio and Video Signals and their applications,
Operation on Signals, Classification of Signals and Systems, Discrete Convolution & Correlation
(9 lectures)
Course Learning Outcomes
¥ 1t Os an introductory paper to help studentargiiar with concepts of Electronics and to assist
them in choosing stream options in next semester.
¥ Familiarizing students with following analog electronic components and their identification:
resistor, capacitor, inductor, power source, transducsmn;, siatector, switch, Potentiometer
Integrated Circu® Transformer;
¥ Familiarizing students with following digital electronic components, circuits, devices and their
identification: logic families, logic gates, Boolean algegbombinational circuitsadders,
encoders, decoders, multiplexer anandétiplexer Sequential circuits: like flip flops, counters,
shift registers, memories
¥ Familiarizing students with following semiconductor devices, circuits and their identification: PN
Junctions charamistics, Zener and Avalanche breakdown, diode applications, transistor &
applications. FET, MOSFET, FET, Operational Amplifier (Op Amp): inverting and non
inverting amplifier, integrator, differentiator, summing amplifier, active filters
¥ Familiarizing stlents with following Signal and Systems: Types, Generation, Audio and Video
Signals and their applications, Operation on Signals, Classification of Signals and Systems,
Discrete Convolution & Correlation

Teaching Plarmbeory)

Week 1: Analog World : Restor, Capacitor, Inductor,

Week 2: Power source and Transducer.

Week 3: Sensor, Detector, SwitbliPotentiometer

Week 4: Integrated Circud Transformer.

Week 5: Digital World: Logic families, Logic gates, Boolean Algebra.

Week 6: Combinationatircuits: Adders, Encoders, Decoders, Multiplexer and De
multiplexer.

Week 7: Sequential Circuits: Flip Flops.

Week 8: Counters, Shift registers and Memories.

Week 9: Semiconductor Devices: PN Junctions characteristics aadn®valanche

breakdown, Diode applications.

Week 10: Transistor & its applications.

Week 11: FET and MOSFET.

Week 12: Operational Amplifier (Op Amp): Inverting and Nowerting amplifier,
Integrator, Differentiator, Summing amplifier, Active filters.

Week 13: Signal and System: Types, Generation, Audio and Video Signals and the
applications.

Week 14: Operation on Signals, Classification of Signals and Systems, Discrete Co
& Correlation.

Reference:
1. Electronic Princiglésert Paul Malvino, McGradill, 1998
2. Electronic Devices & Circuit. TReloeyt L. Boylestad, and Louis Nashelsky, Pearson Education,
2009
3. Digital Logic and Computer.Dé&shMarris Mano, Pearson Education, 2008
4. Signals and Systalas V. Oppenéim, Alan S.willsky, and Nawab S.Hamid, Prentice Hall, 1997

YK A(+E; |



5. Art of ElectroniPaul Horowitz, and Winfield Hill, Cambridge University Press, 2008

11.7.3 Exploring Biology: Systems approach [Theory] [Semester I[B D1D0]

Course Objective:This module is designed to introduce students the living system in terms of their
hierarchal organization and their distinction them from the nonliving. The specific objective of the
module is to introduce biology even to students with no biology backgrouadahte them to
understand living systems.

Keywords:Origin of life; Metabolism; Diversification of living system; Evolution

Unit |: Biological sciences: from descriptive to reductionist and to systems-Hiaiagiuction to
living state and life presses Origin of life- Cell as a structural unitlidé (12 lectures)
Unit Il: Metabolism in living stateLiving systems as energy machinkee cycles, Cell cycle &
turnover (9 lectures)
Unit 1ll: Origin and diversificationf diving systems Hierarchy of organization of living systems
(molecular, cellular, and population levégplution of living systems: prdiléstic versus deterministic
(9 lectures)

Unit IV: Evidences of evolution, Evolutionary theorigspdluction to molecular evolution.

(12 lectures)
Engineering Kitchen Activity [Laboratory]

¥ Understanding parts of flower and Placentation in fruit

Viewing cells, pollens, microbes and biological sections in microscope
Isolation of cytoplasmarganelle by centrifugation
Preparation of metaphase chromosome
Enzyme assay
Demonstration of osmosis and plasmolysis
Bacterial growth curve analysis
Inflorescence models

KK K KKK K

Course Learning OutcomesThis paper has been designed to initiate students wéhtddeas and
perspective in the field of bioscience. Special care is taken such that a student coming from any coursi
can apprehend the modern biology.
Upon completion of the course, the student will be able
¥ To understand the diversity and complexitiviofy systems
To comprehend different fields within oiences
To understand experimental processes undertaken in Biology
To know the history of Biology Research
To ideate on evolution and life

K K K K

Teaching Plarmbeory)

Week 1: Biological sciences: fratascriptive to reductionist and to systems biology

Week 2: Introduction to living state and life processes

Week 3: Origin of life

Week 4: Cell as a structural unit of life

Week 5: Metabolism in living state

Week 6: Living systems as energy machines

Week 7: Life cycles, Cell cycle & turnover

Week 8: Origin and diversification of living systems

Week 9: Hierarchy of organization of living systems (molecular, cellular, and popul
levels)

Week 10: Evolution of living systems: probabilistic vedsterministic
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Week 11: Evidences of evolution

Week 12: Evolutionary theories
Week 1% 14 Introduction to molecular evolution.
References:

1. Biday, Raven etal., Tata McGraw-Hill, 2013
2. Biology: Global Apprd@edce et al., Pearson Educations, Global edition, 2014.
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SEMSTERDIII

I1.1 Modeling change in the world around us: Partial Diferential Equations [Theory] [Semester
] [3BD1D0]

Course Objective: This course helps to develop Partial differential equation modelscantéxe of

modding heat and mass transport and, in particular, wave phenomena, such as sound and water wave:
This course develops students' skills in the formulatidrg folution, understanding and interpretation

of PDE models. As well as developing analytic solutions, this course establishes general structures an
characterizations of PDEs. The course will also expose the students to various applicationsabf the parti
differential equations.

Keywords:PDE; Method of characteristics; Second order PDE; Fourier series and transform

Unit I: Familiarities with different type of first order linear andinear PDEs- Examples of PDEs
arising in transport equation, servation laws, spread of epidemic chel€auty problem for first

order PDE B (12 lectures)
Unit II: Method of charactistics MongeOs cof@dassical pthods for simple PDE modé&lectures)
Unit 1ll: Second order PDE arising Wwave equations, conduction of heat, gravitational potential,

telegraph equation, dispersion of contaminatassification of secondder PDE and their solution
(12 lectures)

Unit IV: Fourier Series and Fourier transfornBoundary value pibtem: Dirichlet and Neumarn

Lagrang®GreenOs identitgxistence and uniqueness by energy considerations. (12 lectures)

Course Learning Outcomes
¥ Understand how partial differential equations (PDES) represewnidgiroblems.
¥ Able touse computational tools to solve problems and applications of PDEs.

¥ Understand the importance of Laplace's equation, heat equation, wave equation, conduction of
heat, gravitational potential, telegraph equation, dispersion of contaminants, Fourier series,
Fourier transforms, etio. the theory of PDEs.

¥ Able to use knowledge of PDEs, the general and particular structure of solutions and different
methods for solutions.

¥ Able to apply the knowledge of PDEs to specific research problems in different fields.

Teaching Plambeory)

Week 1 Introduction to different type of first order linear and-livoear PDESs
Week 2 Examples of PDEs arising in transport equation; Conservation laws; Sy
3 epidemic cholera
Week 4 Cauchy problem for first order PDE
Week 5 Method of characteristics; MongeOs cone
Week 6 Classical methods for simple PDE models
Week 7 Second order PDE arising in wave equations
Week 8 Second order PDE for conduction of heat & gravitational potential
Week 9 Telegraph equation; Secamnder PDE for dispersion of contaminants
Week 10 Classification of second order PDE and their solution
Week 11 Fourier Series and Fourier transforms
Week 12 Boundary value problem; Dirichlet and Neumann boundary conditions
Week 13 Lagrang® GreenQOdentity
Week 14 Existence and uniqueness by energy considerations.

References

1. Partial Differential EquatnBiBenedetto, Birkhauser, Boston, 1995.
2. Partial Differential Equatkenitz John, Narosa Publ. Co., New Delhi, 1979.
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3. Linear Partilifferential Equation for Scientists and, EygilMdgrgU and Lokenath Debnath,
Springer, Indian reprint, 2006.

4. Partial Differential Equations: An Introduction with Mathematica, dodniiaFLEtavroulakis
and Stepan A Tersian, World Scienfifio4.

[11.2 Design and Analysis of Algorithm [Theory] [Semester 1] [3 D1D0]

Course Objectives:The objective is to teach techniques for effective praloleimg in computing.

The use of different paradigms of prob&mivingwill be used to illustrate clever and efficient ways to

solve a given problem. In each case, emphasis will be placed on rigorously proving the correctness of th
algorithm. In addition, the analysis of the algorithm will be used to show the efficheeygofithm

over the naive techniques.

Keywords:Algorithmic analysiSorting methods analyssometric algorithmBynamic
Programming

Unit I: Algorithmic analysis and modelidggorithmic proofs Computational complexity
Asymptotic notation and analysis (12 lectures)
Unit II: Sorting methods analyBiRandomizatio®NP Completene€dAdvanced data structure
(12 lectures)
Unit Ill: Geometric algorithmBGraph algorithm®Linear ProggammingbDesign pardigm such as

Divide & conquer (9 lectures)
Unit IV: Dynamic ProgrammifgGreedy ApproachddSearch heuristi&sApproximation algorithms
P Compression and streaming algoritBidsstributed and parallel algorithms. (12 lectures)

Course Learning Outcomes

¥ Basicof algorithmianalysiandtheir practicalinderstandingf therealworld
examples.

¥ Learningnathematicalesigrof algorithmsandtheiralgorithmiccorrectnesthrough
proofs.

Understatingomputationatomplexitywith asymptoticiotationsandtheiranalysis.

Introductionof differenttypesof paradignanddomainof algorithmsuchasNP-
completeness.

Handson experimentsn dynamigrogrammingndgreedyapproaches.

Handson experimentsn advancedatastructuresuchasAVL treeandRedblacketc.
Hands orexperimentsf Search heuristics and Approximation algorithms.
Hands orexperimentsf Distributed and parallel algorithms.

K K

K K K K

Teaching Plarmbeory)

Week 1 and 2: Concepts of algorithmic analysis and modeling, Algorithmic proofs

Week 3 and 4: Computational complexityAsymptotic notation and analysis

Week 5 and 6: Sorting and Searching methods analysis , Randomization and NP
Completeness

Week 7 and 8: Advancedlata structure such as AVL, Red Black Tree etc

Week 9 and 10: Introduction to Programming Paradigm and types

Week 11 and 12: Graph algorithms and their analysis
Week 13 and 14: Introduction to Distributed and parallel algorithms.

References:
1. Introduction to Algoriththemas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, and
Clifford Stein. MIT Press, 2009.
2. Problem Solving with Algorithms and Data Structures. BsauielPytoMiiller, and David L.
Ranum. Franklin, Beedle & Assosia2©11.
3. DataStructurasdAlgorithmia C++, A. Drozdek,Courselechnology2013
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4. TheArt of Comput®rogrammik@). 1,2,3,4DonaldE. Knuth, PearsorEducation2013.

[11.3 Handling information through Data Modeling & Design [Theory + Practical] [Semester
] [3D0D2]

Course Obijectives:The objective is to present an introduction to database management systems, with
an emphasis on how to organize, maintain and retaéfi@ently, and effectivelynformation from a

DBMS. In addition, Course also introduces the present day modbasetataith implementation on
reatworld projects.

Keywords: Database management system; Data modeling techniques; Query language; Data mining
techniques

Unit I: Traditional Files & DatabadeBatabase Management Systems (9 lectures)
Unit II: Relatimal Model ER Modelingd Constraints, Query language & festfrNormalizationb
Indexing (12 lectures)
Unit lll: Transaction Processing & Conenay ControbPL/SQL Basics

Graph Database®ata Modeling Techniques & UML (9 lectures)
Unit IV: Analysis of Data using Mining Technidds®ngDB- NoSQLBObject Oriented Databases
Study of Real World Applications (12 lectures)

Engineering Kitchen Activity [Laboratory]

ER Diagram of Existing systems and sgstems

SQL Commands, Structures & execution of Commands on Test Database
Creation of Databases and identifying the Constraints

Execution of DDL, DML, TCL Queries on created database

XML Databases

Executing Aggregate Functions and Extraction of Datangéeme

Programs on Database Obijects including Procedures, Functions, Exception
Modeling of Systems and Requirements using UML

Design of Application(s) using Mining Techniques

Reverse Engineering & Study of a Database System Architecture
Innovation Project

KK KK KKK KKK K

Course Learning OutcomesUpon Completion of this course the students will be able to:

¥ Install, configure, and interact with a relational database management system.

¥ Describe, define and apply the major components of the relational database datadside
design.

¥ Learn and apply the Structured Query Language (SQL) for database definition and manipulation.

¥ Utilize a database modelling technique for a single entity clasgy-anengl:1) relationship
between entity classes, a-tmmany (1:M) rationship between entity classes, a-toamany
(M:M) relationship between entity classes, and recursive relationships.

¥ Define, develop and process single entity, 1:1, 1:M, and M:M database tables.

¥ Learn and implement the principles and concepts of atformintegrity, security and
confidentiality.
¥ Apply ethical computing concepts and practices to database design and implementation.
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Teaching Plarmbeory)

Week 1 and 2: Introduction to Traditional Files & Databases
Week 3 and 4: Database Managem@&ystems
Week 5 and 6: Relational Model; ER Modeling; Constraints; Query language & fea

Week 7 and 8: Data Modeling Techniques; PLSQL

Week 9 and 10: Normalization; Indexing

Week 11 and 12: Transaction Processing & Concurrency Control

Week 13 and 4: MongoDB; NoSQL; Object Oriented Databases; Study of Real Wor

Applications
References:
1. Fundamentaf Databas8ystemR. Elmasriand S. B. Navathe,PearsonEducationAsia, 7th
edtion, 2016

2. Database System CoAdrpteamH. andSudershan, S., 5 Ed., McGidil, 2013

3. Introduction to Data Miagg, N. T., Pearson Education, 2013

4. Database System : The CompldtffBrnyolliman, Jennifer Widom, and HZctor Gsliaiiaa,
Pearson Education, 2008

5. Data Modeling: A Beginnéats Sudy Oppel, McGrew Hill, 2010

I11.4 Language and Communication: Computational Linguistics[Theory] [Semester IIl] [2 DO D
0]

Course Obijectives:The course aims at giving a basic understanding of computational languages,
language analysis, tltgvelopment, components of the languages, their syntax and semantic analysis.

Keywords:Morphological AnalysiBarsingLexical semanticSpeech synthesis

Unit I: Introduction to Natural Language Processing (NLBanguage structure and Analyzer
Morphological Aalysis (8 lectures)
Unit Il: Local Word Grouping Parsing- Computational grammar and riegoments- Machine
Translation (8 lectures)
Unit Ill: Lexical semantics and algoriti@poken Language Sys@magdng (8 lectures)
Unit IV: Speech synthefiSpeech recognition (4 lectures)

Course Learning OutcomesUpon Completion of this course the students will be able to:

¥ Analyse language using computer.

¥ Design a simple computer programldoguage analysis.

¥ Be able to distinguish between human capacity and ability from machine /computer capacity and
ability.

¥ Apply techniques that are being widely used in search engines, digital libraries, speech recognitior
systems, and NLP data mininglkas.

¥ Apply syntactic and semantic analysis to natural language.

¥ Engage in speech synthesis and in machine translation.

Teaching PlarTbeory)

Week 1 and 2: Introduction to Natural Language Processing (NLP)

Week 3 and 4: Language structure afidalyzer; Morphological Analysis

Week 5 and 6: Local Word Grouping; Parsing; Computational grammar and requir
Week 7 and 8: Machine Translation

Week 9 and 10: Lexical semantics and algorithms; Spoken Language System

Week 11 and 12: Tagging and Réworld applications
Week 13 and 14: Basics of Speech synthesis; Speech recognition
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References:
1. Natural Language Pro¢dsditwarati, V. Chaitanya, R. Sangal, Prentice Hall India, 1995
2. Natural Language Processing with Python: analytegNetiralithanguage T08tkiven Bird,
Ewan Klein, and Edward Loper, O'Reilly, 2009.
3. Speech and language processing: an introduction to natural language processing, computation
speech recog(fticedition), Daniel Jurafsky anchéda H. Martin, Pearson International, 2009

[11.5.1 Understanding Economic Behavior: The micro level [Theory] [Semester I3 D1DQ]

Course ObjectivesThe purpose of this course is to familiarize the student with the generally accepted
concepts of daand and supply. In addition to this, the purpose of this course is to analyses how
individual decisiemakers, both consumers and producers, behave in a variety of economic
environments.

Keywords: Demand and supplMarket Interaction&overnmenpolicies

Unit I: Exploring the subject matter of Economid$he Economic Problem: Scarcity and Choice; the
guestion of What to Produce, How to Produce and How to Dist@upait, Markets and Competition

(9 lectures)
Unit II: Determinants ofndividual demand & supply, Demupply schedule and curves, Market
versus individual demand & supply, S$hifthe demand & supply curve (9 lectures)
Unit Ill: Market Interactions, How Price allocate resources, Elasticity gadiéttian, Contral on
PricesTaxes and the Costs of Taxation, Households and Consumer Behavior, Budget Constraints, Firms
and Producer Behavior, Perfect Market Structure, Imperfect Market Strivbbmapoly and antitrust
policy (12 lectures)
Unit IV: Government policies towards competition, Imperfect information in the product+fiaeket
information problem, The market for lemons and adverse selection and Input Mak&tiectures)

Course Learning Outcomes

¥ Understanding of the basitucture of the economic ecosystem.

¥ Conception, of how individuals and firms allocate resources and how market prices are
determined.

¥ It introduces a framework for learning about consumer behaviour and analysing consumer
decisions.

¥ Students will be able tinderstand shifts in supply and demand and their implications for price
and quantity sold.

¥ Student will also learn how to analyse how consumers respond to a shift in the price of the goods
they consume.

¥ Understanding of how to analyse firms' decisiotiematically using a production function and
calculate their optimal level of production, costs, and profits.

¥ Learn to model the decisions made by firm in a monopoly and an oligopoly, and the implications
of these alternate structures for consumer welfare

Teaching PlarTbeory)

Week 1: Define EconomicsExplain The Ideas That Define The Economic Way Of
Thinking

Week 2: Concepts of Scarcity, Production Efficiency, And Tradeoff Using the Prod
Possibilities Frontie@pportunity CosAbsoluteAdvantage And Comparative
Advantage

Week 3: The Different Forms Of Markets, Basic Terminology That Is Useful In

Analyzing Markets.

Week 4: Quantity Demanded/Supplied And Demand/Supply, And Explain What
Determines Demand/Supply.

Week 5: Price Elasticity Of Demand/Supply, And Explain The Factors That Influen
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These, Cross Elasticity Of Demand And The Income Elasticity Of Deman
Explain The Factors That Influence Them

Week 6: Main Ideas About Fairness And Evaluate The Fairness @ftéimative
Methods Of Allocating Scarce Resources

Week 7: Taxes And The Costs Of Taxation

Week 8: Household Behavior & Consumer Choices

Week 9: The Behavior Of Profit Maximizing Firms, Production Process, Choices C

Technology, Perfect Marl&tuctures
Week 10: Imperfect Market Structure & Its Core Concepts: Monopoly & Antitrust Po
Week 11: Government Policies Towards Competition
Week 12: Imperfect Information In The Product MardDecision Making Under
Uncertainty : The Tools
Week 13 Asymmetric Information, Incentives
and 14:

References
1. Principles of EcondfiEs Case, R. C. Fair and S. C. Oster, Pearson Eductitieditibd,
2011.
2. Principles of EcondwiGs,Mankiw, SouthVestern, ® Edition, 2011.
3. Intermediate MicroecohtahiRsyYarian, W.W. Norton & Company and Company/Affiliated
EastWest Press (India)h 8dition, 2010.
4. Microeconontcs§. Pindyck and D. L. Rubinféldarson Educatiorth &dition, 2012.

[11.5.2 Electronics circuit elements and instrumentgTheory] [Semester Ill] [3D1D0]

Course Obijective This module involves interactive learning of A.C. fundamentals. It helps to
understand the basic network analysis of electronic circuits. It also provides the intedacgtdnd

the working of various electronic devices and its characteristics. Working of electronic instruments will
also be understood.

Keywords:AC Fundamental§ransistor; LDR and LED; Electrical circuits

Unit I: AC Fundamentals Concept of voltagand current sourcesKVL and KCL - Node voltage
analysis and method of mesh curreNistwork theorems (9 lectures)

Unit : PN Junction: variants and applicatioBspolar Junction Transistor (BJT) biasing and amplifier
design Field Effect Trandier (FET) variant® FET biasing and amplifier design (12 lectures)

Unit Ill:  Structure and working of SCR. Structure and operation of LDR, Photo voltaic cell, Photo
diode, Photo transistors and LED (9 lectures)

Unit IV: OperationalAmplifiers basics and practical circuitBeedback andsoillator circuits
VoltmetersMultimeterg-unction generato€athode ragscilloscope Cathode Ray Tubgl2 lectures)

Course Learning OutcomesUpon completion of this course the students ghlkae understanding
of the following:

¥ Concepts of AC fundamentals

¥ Good knowledge of Network Analysis

¥ Basics of Diodes and Transistor based devices

¥ Knowledge of instrument like CRO, Function Generator, Multimeter, etc.

Teaching Plarmbeory)

Week 1 AC Fundamental€oncept of voltage and current sources

Week 2 KVL and KCL

Week 3 Node voltage analgsand method of mesh curreMstwork theorems
Week 4 PN Junction: variants and applications

Week 5 Bipolar Junction Transistor (BJT) biasing
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Week 6 Amplifier design

Week 7 Field Efect Transistor (FET) varianEET biasing and amplifier design

Week 8 Structure and working of SCR

Week 9 Structure and operation of LDR, Photo voltaic cell

Week 10 Photo diode, Photo transistors and LED

Week 11 Operdional Amplifiers basics and practical circuits

Week 12 Feedback and oscillator circuits

Week 13 VoltmetersMultimeters

Week 14 Function geerator; Cathode ray oscillosc@pethode Ray Tube.
References

1. Circuits and NetwerksSudhakar &hyammohan S. Palli ,TMH, 2010

2. Principles of Electrdhi¢sMehta and Rohit Mehta, S Chand &Co0,2009

3. Electronic Devices and CircuiRTIh&amrylestad and L.Nashelsky, Pearson Education, 2009.
[11.5.3 Integrative Biology [Theory] [Semester Ill] [3 D1D0]
Course Objective:This module would make students understand the nature of genetic material and
transfer of information in living systems. It will introduce the design of living systems, types of interaction
among biological components axgerimental model organisms in study biology.

Keywords:RNA,; Biological processeRegulated activitigaformation flow in living systems

Unit I: Demystifying living stateCentral process in transmission of informatiohoice of the genetic

materal- RNA world (9 lectures)

Unit 1l: Designing living systemsNature of biological processef\pproaches to study Biology:
Observational and Experimental, Physiology and Bethavio (12 lectures)

Unit Ill: The regulated activitiesCommunication (external & internal) as the basis of regulation
Circuits and regulations in living systemieraction of biological components (12 lectures)

Unit IV: Information flow in living systems: Proximate and Ultimate cadseld organisms in stly

of Biology- Chaos and Order (9 lectures)

Course Learning Outcomes|n this paper subjects of different streams are incorporated in a holistic
manner to give a broad overview of biological sciences.
Upon completion of theourse, the student will be able

¥  To comprehend current research in different streams of Biological Sciences

To get in depth knowledge of how living system functions (regulation, communication)
To know about different model system and their utilizatiaologh

To apprehend study design in biology

To get an idea of career prospects in bioscience

To design small innovative research projects in biosciences.

K K K K K

Teaching PlarTbeory)

Week 1: Demystifying living state

Week 2: Central process in transmissibimformation

Week 3: Choice of the genetic matefiRINA world

Week 4: Designing living systems

Week 5: Nature of biological processes

Week 6: Approaches to study Biology: Observational and Experimental
Week 7: Physiology and Behaviour

Week 8: Theregulated activities

Week 9: Communication (external & internal) as the basis of regulation
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Week 10: Circuits and regulations in living systems

Week 11: Interaction of biological components
Week 12: Information flow in living systems: Proximate aridhidte causes
Week 13 Model organisms in study of Biolegihaos and Order.
and 14:
References:
1. An Introduction to Systems Biology: Design Principles of Bisiogjioal Civapitgan & Hall,n2
edition, 2013.

2. Physical Biology of thel@kihs et alGarland Scienced2dition, 2012.
3. Molecular Cell Biolaggish et alW. H. Freema& Company, 7 edition, 2012.
4. BiochemistBerg, Tymoczko and StryétH Freema& Company, 7 edition, 2011.

[11.6.1 Principles of Management [Theory] [Semester 111][3 D1DQ]

Course ObjectivesThe module aims to equip students with a basic knowledge of management that can
be used as a foundation for personal development. The course also aims to bedciiorintoofuture
courses in management.

Keywords:Function of managemetiithics; Leadership; Communication

Unit I: Evolution of Management Thoughts, contribution of selected managementtkimkegpts of
managements, function of management. (9 lectures)

Unit Il: Contemporary management practioceganization culture, structure and change, MOB, Balance
Scorecard, managerial +&@takeholders, Ethics, & Corporate Social Responsibility, Planning & Decision

Making Strategizing. (12 lectures)
Unit lll:  Approaches to Managemé&iéeadership approaches, motivation approach€kb lectures)
Unit IV : DecisiorMaking & Communication in an Organization (6 lectures)

Course Learning Outcomes

¥ Discuss and communicate thenagement evolution and how it will affect future managers.
Understanding the concept of growth strategies and its use for sustaining in business.
Learn to analyse alternativesdeaisioAmaking process.

Understanding the concept of Organizationake@ghip Behaviour (OCB) for measuring
performance in which any job or task takes place.

Understanding how, the social process by which people interact and bajraupin a

Learn and identify the roles which are fulfilled while working as a manager.

Undestanding, define, appreciate and apply of views of theories of motivation.

Learn the relationship between leaders and followers.

Students will learn to includes adapting to the change, controlling the change and effecting new
change.

Understanding the cemt theories, practices, tools and techniqueknowledge
managemerfKM) to deal with the challenges with the organization and management of
knowledge.

K K K K K K K K

w

Teaching PlarTbeory)

Week 1: Concepts Of Managements, Function Of Management, Managerial Roles

Week 2: Origin And Evolution Of Management Thought (Ra¥tScientific Manageme!
, Bureaucratic And Administrative Management

Week 3: Origin And Evolution Of Management Thought (Ra¥tHuman Resource
Management , Operation, Information, SystemGamiingency Management

Week 4: Contemporary Management Practices In Global Environment

Week 5: The External & Internal Environmental
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Week 6: Stakeholders, Ethics, & Corporate Social Responsibility

Week 7: Planning & Decision Making

Week 8: Strategizing Business Level Strategy, Competitive Tactics, Corporate Le\
Strategy

Week 9: Goals And ObjectivesThe Nature Of Goals And Objectives, From

Management By Objectives To The Balanced Scorecard, Characteristics
Effective Goals And Objtees, Using Goals And Obijectives In Employee
Performance Evaluation

Week 10: Organizational Structure And Chan@eganizational Structure, Contempora
Forms Of Organizational Structures, Organizational Change, Planning Ar
Executing Change Effectively

Week 11: Organizational CulturdJnderstanding Organizational Culture, Measuring
Organizational Culture,

Week 12: Leading People And Organizatiefsait Approaches To Leadership, Behavi
Approaches To Leadership, Contingency Approaches To bgaders
Contemporary Approaches To Leadership

Week 13:  Decision Making & Communication In An Organization

Week 14: Motivation : NeedBased Theories Of Motivation, Proe®ased Theories,
Introduction To Other Streams Of Management

References
1. Management Concepts and Sti&t€pimsdan, Vikas Publishing House, 2010.
2. Management Concepts and Piadtegsmagan, Macmillan India Lter, 5
Edition, 2009.
3. Essentials of Managefoentz, Tata McGrasill, 7h Edition, 2006.

[11.6.2 Electronics circuit elements and instrumentsDInnovation Lab [Practical] [Semester 1]
[0DP0ODg]

Course Objective This module intends to provide basic practical knowledge of diodes, rectifiers and
amplifier circuits. It has experiments to daiowledge of JFET, MOSFET, LED, Solar cells and
Regulators.

Engineering Kitchen Activity [Laboratory]
¥ Characteristics of PN junction and Zener diode
Half wave rectifier.
Full wave rectifier with 2 diodes.
Full wave rectifier with 4 diodes (Bridge rectifier).
Input, Output and Transfer characteristics of CE and CC Amplifier.
Characteristics of LDR, Phead@ode and Photo transistor.
Transfer characteristics of JFET.
Transfer characteristics of MOSFETthwliepletion and enhancement mode)
Characteristics of LED with three different wavelengths.
Series voltage Regulator.
Shunt voltage Regulator.
Characteristics of Thermistor

KK KK KKK KKK K

Course Learning OutcomesUpon completion of this course the students wilkaehinderstanding
and practical knowledge of the following:

¥ Characteristics of Diodes and Transistors and its application

¥ Full and half wave Rectifiers, filters and power supply

¥ Functioning of Amplifier

¥ Fundamentals of photo diode, photo transistosalat cell and its applications
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Teaching PlarP¢actical)

Week 1 Characteristics of PN junction

Week 2 Characteristics of Zener diode

Week 3 Half wave rectifier

Week 4 Full wave rectifier with 2 diocl€sill wave rectifier with 4 diodes (Bridge rectifier)
Week 5 Input, Output and Transfer characteristics of CE and CC Amplifier

Week 6 Characteristics of LDR, Phad@ode and Photo transistor

Week 7 Transfer characteristics of JFET

Week 8 Transfer chacteristics of MOSFET ( with depletion and enhancement mode)
Week 9 Transfer characteristics of MOSFET ( with depletion and enhancement mode)
Week 10 Characteristics of LED with three different wavelengths

Week 11 Characteristics of LED with thrddferent wavelengths

Week 12 Series voltage Regulator

Week 13 Shunt voltage Regulator

Week 14 Characteristics of Thermistor

111.6.3 Cell: Biochemical and Molecular perspectivgTheory] [Semester Ill] [3 D1D0]

Course Objective:This module would have an objective to unravel the organization of a cell, energy
transduction initing organisms by correlating photosynthesis and respiration; cell division, cell signaling,
and enzyme kinetics. Hypotheses related to origin of eukaryotes will also be critically analyzed.

Keywords:Bioenergetics and MetabolisPell,CytoskeletonEukaryotesEnzymes

Unit I: Bioenergetics and Metabolisinergy transduction in the living organisms (photosynthesis and
respiration) (12 lectures)
Unit II: Cell organelles, Cell membrane and extracellular matrix (12lectures)
Unit lll: Cytoskeleton and membrane trafficki@gll division and checkpoirt€ell signalling
(9 lectures)
Unit IV: Origin of eukaryotes: hypothestnzyme and enzyme kinetics (9 lectures)

Course Learning Outcomes

¥ This course acquaints students with basic principles related to cell, as the smallest unit of an
organism, where students are exposed to the understanding of all components of a cell, its
organelles, cell memabes, all types of possible molecular interactions which take place during
various cellular processes.

¥ An understanding on the most relevant and basic topics like photosynthesis, respiration and the
energetics involved during these processes woulatéadilée generation of curiosity among
students about the most complicated biological machineries as a whole.

¥ Students would be able to understand the concepts of origin of prokaryotes and eukaryotes and
probably would be able to at least grab the knowdédgany unanswered queries related to
biological processes, which later may act as a fuel in developing their research temperament.

Teaching Plarmbeory)

Week 1: Bioenergeticstransformation of free energy in living systems

Week 2: Metabolism anthetabolic pathways: concept of network

Week 3: Energy transduction in the living organisms

Week 4: Photosynthesis: overview, types, process and introduction to artificial
photosynthesis

Week 5: Respiration: aerobic an anaerobic, energy calculatipnecassdes
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Week 6: Cell organelles: ménane bound, no membrane boand other

Week 7: Cell membrane and extracellular matrix
Week 8: Cytoskeleton and membrane trafficking
Week 9: Cell division in bacteria and eukaryotes
Week 10: Cell cycle and célivision checkpoints
Week 11: Cell signaling and signal transduction
Week 12: Origin of eukaryotes: hypothesis
Week 13 Introduction to Enzyme and enzyme kinetics, enzyme inhibition.
and 14:
References
1. The cell: A Molecular Appfaacfirey MCooper, Sinauer Associaté@ition, 2013

2.
3.
4

Molecular Biology of theAbadtts et alGarland Science? &dition, 2007.
Molecular Cell Biploggish et al\W. H. Freema& Company, 7 edition, 2012.
BiochemistBerg, Tymoczko and StryatH Freema& Company, 7 edition, 2011.
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SEMSTERDBPIV

IV.1 Does Nature play dice?: The amazing world of probability and statistics [Theory +
Practical] [Semester IV][3 D0 D2]

CourseObijective: Probability theory is the branch of mathematics that deals with modelling uncertainty.

It is an important course as it has direct application in areas such as genetics, finance and
telecommunications. It also forms the fundamental basis foroth@myareas in the mathematical
sciences, such as modern optimization methods and risk modelling. This course provides an introduction
to probability theory, random variables. This unit will concentrate on the follSangling
distributions, hypothedissting, interval estimation, likelihood, analysis of categorical data, joint, marginal
and conditional distributions, and regression. R software will be introduced through practical classes in
the beginning of the course. Its use will be supported xeithpkes in lectures and tutorials with
supplementary material on the course website.

Keywords:Probability; Distribution; Random variables; Correlation; Regression; Hypothesis testing

Unit |: Probability space Conditional probability Bayes theorer® Independence Descriptive
measures (Mean, median, mode, standard deviation, dispersion, mdRasatsin @riables Joint
distributions (9 lectures)

Unit 1I: Discretedistributions (Berndli, Binomial, Poisson) and their propetiegectation, variance,
conditional expectation, moment€ontinuous distributions (Uniform, Normal, Exponential) with their
properties (Expectation, variance, conditional expactationents) (12 lectures)

Unit Ill:  Joint, marginal and mditional distributions Weak and strong law of large numbé&rsntral
limit theorem Curve fitting linear regression, Correlation (9 lectures)

Unit IV: Sampling distributions- Hypothesis testing, interval estimatiohikelihood, analysis of
categorical dataTest satistic and their significance (12 lectures)

Engineering Kitchen Activity [Laboratory]

Computer program R and its application to simple models
¥ Introduction to basic syntax of R for arithmetic operations, creatiyg and matrices
¥ Getting data into R and basic data analysis in R
¥ Statistical computations in R (evaluation of density functions and distribution functions,
computation of descriptive measures for given data)
¥ Data visualization in R
Course Learning Outomes
¥ A good understanding of basic concepts of statistical distributions.

¥ A good understanding of elementary probability theory, the laws of probability and the use of
Bayes and various other theorems of probability.

¥ Able to derive the probability dengitpctions of transformations of random variables and use
these to generate data from various distributions.

¥ Able to represent and statistically analyze data both graphically and numerically.

¥ A good understanding of exploratory data analysis by workitatasets related to human
resources, image segmentation analysis, pollution levels in a city, health diagnosis, etc. along wit
the ability to write a shemeport describing a simple statistical data set.

¥ Able to translate rewaforld problems into probdity models.

Teaching Plarmbeory)

Week 1: Probability space; Conditional probability; Bayes theorem; Independence

Week 2: Descriptive measures (Mean, median, mode, standard deviation, dispersi
moments)

Week 3: Random variables; Joint distributions

Week 4and Discrete distributions (Bernoulli, Binomial, Poisson) and their properties
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5: (Expectation, variance, conditional expectation, moments)
Week 6 and Continuous distributions (Uniform, Normal, Exponéntiith their properties

7 (Expectation, variance, conditional expectation, moments)
Week 8: Joint, marginal and conditional distributions

Week 9: Weak and strong law of large numbers, Central limit theorem
Week 10 Curve fitting; linear regression, Correlation

Week11 Sampling distributions; Hypothesis testing

and12

Week 13: Interval estimation; Likelihood, analysis of categorical data

Week 14: Test statistic and their significance.

References

1. IntroductionRoobability and Statistics for Engineers an8.BriRussfgcademic Press, 2009.

2. Applied Statistics and Probability for Ehginédositgomery and G.C. Runger,John Wiley and
Sons, 2014.

3. Design of Experiments: -Nawoe Approadthomas Loreren and Virgil Anderson, CRC Press
1993.

4. Statistics and Experimental Design in Engineering and the, Rigisicain8dient¢ds Johnson
and F.C. Xeen Leone, Wiley Interscience, 1977.

IV.2 Instructing computing devices: Operating SystenfiTheory] [Semester IV [3 D1D(]

Course ObjectivesThe objective is to introduce students with basic concepts of Operating System, its
functions and services and to familiarize the students with various views and management policies
adopted by O.S. asnaining with processes, Deadlock, memory, File and I/O operations. To brief the
students about the functionality of various OS like Unix, Linux and Windows XP as pertaining to
resource management and to provide the knowledge of basic concepts tovemgisyprchronization

and related issues.

Keywords:Operating systemBrocess managemgdntocess synchronizatibhemory management

Unit |: Overview: Operating system® structure, operations, components, tygesyices, user
interfaces. Systetalls, system programs, sydve@ot (12 lectures)
Unit Il: Process managemerProcesses: concepthedulingpperations omprocesses, intgroces
communications.Threads B single- and multithreadedprocesses. CPU schedulifg criteria,

algorithms, multiptprocessoscheduling (12 lectures)
Unit lll: Process synchronizatiorD criticatsection problem, semaphores, clasgichronization
problems, monitorsDeadlocks b characterization, deadlock preventitmadlock avoidance, deadlock
deection, recovery from deadlock (12 lectures)
Unit IV: Memorymanagemén Main memory B memory allocatioschemespaging, segmentation,
Virtual memory, file management (6 lectures)

CourselLearning Outcomes Upon Completion of this course the students will be able to:
¥ Analyse the structure of OS and basic architectural components involved in OS design.

¥ Analyse and design the applications to run in parallel either using process or thiseafl mode
different OS.

¥ Analyse the various device and resource management techniques for timesharing and distributec
systems.

¥ Understand the Mutual exclusion, Deadlock detection and agreement protocols of Distributed
operating system.

¥ Interpret the mechanisradopted for file sharing in distributed Applications.

¥ Conceptualize the components involved in designing a contemporary OS.
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Teaching Plarmbeory)

Week 1 and 2: Overview; Operating systems structure; operations; components; ty
services; usarterfaces

Week 3 and 4: System calls; system programs; system boot

Week 5 and 6: Process management

Week 7 and 8: Threads; single and nutttreaded processes; CPU scheduling criteriz
algorithms; multiple processor scheduling

Week 9 and 10: Processynchronization

Week 11 and 12: Deadlocks
Week 13 and 14: Memory management
References:
1. Operating System Codd¥pislition, Abraham Silberschatz, Peter Baer Galvin, Greg Gagne,
John Wiley & Sons, 2009
2. John. Lions' Commentary on UNIX" 6th Rditiddource Cdadén Lion, San Jose, CA: Reer
Peer Communications, 1996
3. Exokernel: An Operating System Architecture folLApgliBatsmurce Manageéngeat,,Dawson
R., M. Frans Kaashoek, and James O'Toole Jr., ACM Press, 1995.

IV.3 Information exchange in computing devices: Data Communication & NetworkingTheory]
[Semester V] [3D1DQ]

Course Obijectives:This course introduces to the students, fundamentals of data communication and
computer networks, organisatametwork architecture, its component and functions. The course gives
them a practical understanding of clients server programming and also introduced to the basics of
network security.

Keywords:Data CommunicatigiNetworking Layered ArchitecturBetwork Security & Cryptography

Unit I: Introduction to Data Communication; Components and Ba€losnmurication Channels

Topologies (12 lectures)
Unit II: Networking ApplicationsLayered Architecture & Modé&#letwork Devices (12 lectures)
Unit lll: Introduction to Data Link Error Management (6 lectures)
Unit IV: Network Protocol®Network Security & CryptograpByetwork Architectures of Enterprise
Applications (12 lectures)

Courselearning Outcomes Following are th€ourse Learning Outcome&hich students will have at
the end of the course:
¥ Will have understanding of Data communication, Communication Channels, Topologies and
Networking Applications.
¥ Will have knowledge bhyered Architecture & Models, Network Devices, Error Management,
Network Protocols and Network Security & Cryptography.
¥ Will have exposure to Network Architectures of Enterprise Applications and Hands on
experience of Network Topologies on LAN/WANVired& Wireless
¥ Will be able to understand the Routing Mechanism in Internet and Intranet, Setting up
TCP/UDP applications on Network Devices, Socket Programming, Web/Server Based
Applications.

Teaching Plarmbeory)

Week 1 and 2: Introduction to Data Communication; Components and Basics
Week 3 and 4: Communication Channels; Topologies

Week 5 and 6: Networking Applications; Layered Architecture & Models
Week 7 and 8: Physical Layer and Network Devices

Week 9 and 10: Introductbn to Data Link layer and Error Management
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Week 11 and 12:  Introduction to Network Layer Protocols and Transport Layer
Week 13 and 14: Introduction to Application Layer and Basics of Network Security B

References:
1. Data Communication and Netweokigan, B.A., Tata McGrill. 2013
2. Computer Networking: ADba Approach Featuring the, IKimosd, J.F. and Ross, K.W.,
3d Ed., Addison Wesley, 2004
3. Computer Networks, A S Taneidiuny Ed, 2003
4. Computer Communication Naw@tallings, PHI, 1999

IV.4 Science, Philosophy, Truth: Impact of technolog{Theory] [Semester IV][2 DO DQ]
(This is only a suggestive syllabhsere is no fixed syllabus for this unit)

Course Objective This course will engage social ethics pomes to its impact on the developing
technologies of global societies. We will explore the idea that traditional concepts of ethics insist that
people in social relationships be treated as ends, in and of themselves, and never as means to the ends
othes. Since all technologies evolve from our social relationships, no technologyds.\vBagause of

the valudaden nature of technological developments, new technologies are characteristically defined as
both socialhdeterminative and socially dediv

Keywords:Philosophy; Science; Pursuit of truth; Ethics

Unit I: Philosophy of SehcebMethodology of Science (6 lectures)
Unit II: Science as a pursuit of truth: Theory of falsification by Karl Popper and tipeoagigin shift
by Thomas Kuhn (4 lectures)
Unit Ill: Evolution of science driven techngl@nd technology driven science (8 lectures)
Unit IV: Exploring scalesScience & Ethics (10 lectures)

This course will also engage social ethics in response to its impact on the developing technologies o
global societies. We will explore the idea that traditional concepts of ethics insist that people in social
relationships be treated as ends, in arttenfdelves, and never as means to the ends of others. Since all
technologies evolve from our social relationships, no technology-ieeealBecause of the valaden

nature of technological developments, new technologies are characteristicalbs dadthedociaHy
determinative and socially derived.

Course Learning Outcomes This paper covers the philosophy of Science, methodology of Science,
historical development of modern science, science as a pursuit of truth. Upon completion of the course
thestudents would be able to

¥ Have an understanding of major themes in the development of science.
Identify philosophical issues about the methods of science.
Possess a thorough knowledge of selected areas in history, philosophy and sociology of science.
Becapable to do research in unfamiliar subject areas quickly and efficiently.
Be capable of pursuing ardepth project

K K K K

Teaching PlarTbeory)
Week 1- 22 Philosophy of Science

Week 3: Methodology of Science
Week 4: Science as a pursuit of truth: Theory of falsification by Karl Popper
Week 5: Science as a pursuit of truth: theory of paradigm shift by Thomas Kuhn

Week 6- 7. Evolution of science driven technology
Week 8- 9:  Evolution of technology driven science
Week 10 Exploring scales.

11

Week 12 Science & Ethics

14
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References

1. The Principia: Mathematical Principles of Natural&Ramblmstpn, University of California Press,
1999.

2.Truth and Beauty: Aesthetics and MotivationS.iCBarelrasekhar, University of Chicago Press, 2013
3.What is lifeBrwin Schroedinger, Cambridge University Press, 1992.

4. Gravitation and Cosmology: Principles and Applications of the GeneralStegerny\WeRdatiyjty

Wiley, 1972

5.Phardms in the Brain : Human Nature and Architecture, &f.t8e Réinthchandran, Fourth Estate,
1998.

6. The logic of Scientific Djd€axdPppper, Routledge, 2005.

7.The Structure of Scientific ReVbltias Kuhn, University of Chicago Pi2352.

IV.5.1 Understanding Economic Behaviour: The macro level [Theory] [Semester Y3 D1DQ]

Course ObjectivesThe module will help to understand the roots of macroeconomics, macroeconomic
concerns, the role of government in the macoamomythe components of the maezoonomy and the
methodology of macroeconomics.

Keywords:GDP; CPI; Monetary and fiscal polidynemployment; FOREX

Unit I: GDP Measurement Techniques, Classical and Keynesian Theamiesconomic Equilibriy,

labor marketproduct market (12 lectures)
Unit 1l: Full Employment,Aggregate Expenditure Mod&ple of money and the Goveram,
Monetary and Fiscal Policy (12 lectures)
Unit lll: The multiplier effect, Inflation, Exploring tlmeacroeconomics of an open Economy:
international Economics; Balance of Paym&hts current and capital account (9 lectures)

Unit IV: Determining equilibrium output in an open economy; Open economy with flexible exchange
rates-Markets for foreign exchgey Factors affecting exchange rates, effects of exchange rates on the
economy (9 lectures)

Course Learning Outcomes

¥ Student will learn to perceive the nationOs economy as a whole and compare the views of Keyne
and the classical economists.

¥ Learn various techniques measuring and tracking macroeconomics using GDP and CPI.

¥ Analyse the model of full employment and use it to examine important macroeconomic issues,
such as the extent to which taxes may depress economic activity and lowesft@®level

¥ Understanding of the importance of the multiplier, the aggcegatemption function and how
expected future income and aggregate wealth affect consumer spending.

¥ The aggregate demand and aggregate supply curves form an economic modehdbht will e
students to learn, how output and prices are determined in both the short run and the long run.

¥ Equip students to examine the concept of unemployment and inflation and their cost implication
on society.

¥ Demonstrate an understanding of monetaryiaca folicy options as they relate to economic
stabilization in the short run and in the long run.

¥ Learn to analyse the causes and correction of disequilibrium of balance of payment.
¥ Examine the balance of payments current account and capital accatintfareconomy.

¥ Acquire the understanding the working of FOREX market and mechanism of determining
exchange rate under different exchange rate regime.

Teaching Plarmbeory)

Week 1: Schools In Macroeconomics: Classical , KeynesiarKelaesian, Monatist,
New Classical Economist, Supply Riders, New Keynesian
Week 2: Concept Of GDP, Nominal & Real GDP, Components Of GDP, CPI, PPI
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Week 3: Unemployment Rate, The Natural Rate Of Unemployment

Week 4: Aggregate Labor Market: The Demand Of Labor, Supply Of Labor,

Week 5: Trends & Cycles, Aggregate Demardalth Effect, Interest Rate Effect,
International Effect, Multipliers Effect

Week 6: Aggregate Supply, Potential Output Curve,

Week 7: Type OfMoney Measuring Money Supply And Its Definition& Monetary Pc

Week 8: The Monetary Policy CurMdonetary Policy & Interest Rate, Thd/IS
Diagram

Week 9 & The Philip Curve, Pridé&shocks And Philips Curve, GBsish & Demand Pull

10; Inflation, Volcker Disinflation

Week 11: Fiscal Policy

Week 12: Balance Of Paymerhtroduction To kKchange Rates And The International
Monetary System

Week 13: Exchange Rate In The i@ Run- The Nominal Exchange Rate, The Law Of
One Price, The Real ExchangesRat

Week 14: Exchange Rate In The Short Rdime Nominal Exchange Rate, The Real
Exchange Rate, Fixed Exchange Rate

References

1. MacroeconorRicBornbusch, S. Fischer and R. Startz, McGraw Hikdition, 2010.

2. Macroeconomic§. Mankiw, WorthPublishers,t8edition, 2012.

3. Principles of EcondfiEs Case, R. C. Fair and S. C. Oster, Pearson Eductitieditibd,

2011.
4. International Econplasinick Salvatordohn Wiley & Son2007.
5. Macroeconariobert J. GordonPrenticeHall India Limited, 2011

IV.5.2 Digital electronics and logic desigriTheory] [Semester IV][3 D1DQ]

Course Objective:This interactive module provides advanced digital electronic concepts understanding
for real life applications. It enablles learner with concepts of microprocessor, assembly language and
I/O interfacing to assist in designing of circuits for data tratisfél. also provide underlying basis of
computer architecture and organization.

Keywords:Boolean algelbraogicGatesMicroprocessgData Transfer

Unit |I: Boolean algebra (12 lectures)
Unit Il: Logic Gate® CMOS circuitD PLA - Digital IC familie® Combinatorial circuit® Sequential
circuitsbMSI and PLD componenBBADC BDDAC BSemicondetor memories (12 lectures)
Unit lll: MicroprocessobAssembly Languagd/O Interfacing (9 lectures)
Unit IV: Data Transfer TechniguB§inite State Machind-irmware design (9 lectures)

Course Learning Outcomes

¥ Students shall k&ble to design and analyze electronic circuits based on: Boolean algebra, Logic
Gates, CMOS circuits, PLA, Digital IC families, Combinatorial circuits, Sequential circuits , MSI
and PLD components , ADC, DAC, Semiconductor memories.

¥ Students shall learn importance of following in digital circuit designing: Microprocessor ,
Assembly Language, I/O Interfacing

¥ Equipping students with following: Data Transfer Techniques, Finite State Machine, Firmware
design

Teaching Plarmbeory)

Week1: Introduction of Boolean expressions and method to minimize the Boolear
expressions like-Kap

Week 2: Number systems (representations of binary number, octal number, hexad
and conversion of binary to other and other to binary)

Week 3: Addition, subtraction, multiplication and division of binary, octal and

hexadecimal number
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Week 4: BCD addition and subtraction, ~compliment()s of numtler , addition and
subtraction using complementOs like 9s complementOs, 10 compliments

Week 5: Logic Gates and their implementation in digital circuits

Week 6: Combination circuits ( Full Adder, Full subtractor, mux, demux, encoder a
decoder)

Week 7: Sequential circuits like-&ch, SR-F,JKkFF,D-FF,T-FF etc. and conversion ¢
one Flipflop to others,

Week 8: Semiconductor memories like ram rom etc., PLA

Week 9: Introduction of microprocessor, Assembly Language ,I/O Interfacing

Week 10: Convertor like analog to digital and digital to analog

Week 11: MSI and PLD components
Week 12: Digital logic family and CMOS circuits

Week 13 Data Transfer TechniquBginite State
and 14: Machine Firmware design

References
1. Digital Desigm. Morris ManpPrentice Hall of India, 2006
2. Digital Logic Design Prin@pledanian, N. afzhrison, B.,John Wiley & Sons, 2001
3. Digital Fundamentalsyd, T.L., 8th Ed., Pearson Education, 2005

IV.5.3in silicaBiology [Theory + Practical] [SemestedV] [3D0D2]

Course Objective:The module is aimed at understandirgadvancement of computational models

and simulations in studies applied to complex biological phenomena. Students would be made aware o
different types of bioinformatics analysis software and their related applications so that they can solve
biologichproblems by getting better understanding about genomes, proteomes etc.

Keywords:Sequence analy8#logical databas&tructure analysBio-statistics

Unit I: Sequence analysis and align@nbmoter domains and moti&Scoring matrices

(9 lectures)
Unit Il: Biological databases and dmataingDPhylogeny and cladistics (9 lectures)
Unit lll:  Structure analydgidMolecular modelling and simulations (9 lectures)
Unit IV: Bio-statistic®d Stochastic modeiBAlgorithm and programming language (15 lectures)

Engineering Kitchen Activity [Laboratory]

¥ Sequence analysis (BLAST, FASTA).
Database (NCBI, DDBJ, EMBL).
Motif and Promoter searchesy; CBSearch, SMART, SignalP)
Phylayenetic analysis (PHYLIP, MEGA)
Proten interaction (STRING, BioGRID)
Protein structure, Funeh (PROSITE programs, Chimera
Gene expression, function (GEA, Gene card, OMIM)
Introduction to molecular docking

KKK KKK K

Course Learning OutcomesThe students will be able to perform simalhformatics projects after
the completion of this course. They will be able to know about several important bioinformatics software.
After completion of this paper the students will be well versed in

¥ Gene and protein alignment tools
¥ Finding domains @motifs in protein sequences

¥ Homology based modeling of proteins and docking
They will also be equipped to build

¥ Cladograms
¥ Prediction of active sites in a protein,
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¥ Energy calculation for stabilization of Did#otein and proteiprotein complexes.

Teaching PlanTheory)

Week 1: Seaience analysis and alignment
Week 2: Promoter domains and motifs

Week 3: Scoring matrices

Week 4: Biological databases

Week 5: Datamining

Week 6: Phylogeny and cladistics

Week 7: Structure analysis (protein)

Week8: Structure analysis (DNA)

Week 9: Molecular modelling and simulations

Week 10: Bio-statistics

Week 11: Stochastic models

Week 12: Algorithm and programming language.
Week 13 Algorithm and programming language.
and 14:

References
1. Bioinformati8gquence and genome RawigisisountCold Spring Harbor Laboratory Press;
2nd edition, 2013.
2. Introduction to Bioinforatlosr M. Lesk, OUP Oxford iedition, 2014.

IV.6.1 Bringing Companies and clients together: Sales &larketing management [Theory]
[Semester IV][3 D1DQ]

Course Obijective:The learning objectives of this course will provide exposure to students about the
world of marketing and saleghere will be a focus on the management of the marketing acivitie

how marketing relates to overall organizational functioning, including the management of exchange
processes between business units and consumers and between firms. It will include topics such a:
environmental analysis, industry and competitor analygctive setting, marketing strategies, market

mix components, and finally its implementation from the perspective of information technology

Keywords:Buyer Behavior Modelsdvertising and Brandirig-Business

Unit I: Conceptd StrategiesMarketing Mix (12 lectures)
Unit II: Buyer Behavior Model#larketing Research and trends in Marketing (9 lectures)
Unit Ill:  Advertising and Branding (12 lectures)

Unit IV: E-Business MarketindT-Enabled capabilities tliafluence marketing strategi{@dectures)

Course Learning Outcomes
¥ Understanding the concept of marketing and marketing process.
¥ Understanding the Marketplace and Consumer by analysing the marketing environment
¥ Studentswill get a closer look at final consumer buying influences and processes and the buyer
behaviour of business customers.
Designing a Customer Vadlleiven Strategy and Mix.
¥ Understanding of key customer vltlieen marketing strategy decisibdsriding upmarkets
into meaningful customer grousegmentation), choosing which customer groups to serve
(targeting), creating market offerings that best
serve targeted customers (differentiation), and positioning the offerings in the minds of
consumergpositioning).
¥ Learn, how the companies develop and manage products, services, and brands.
¥ Understanding of new products and managing products through their life cycle.

+
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¥ Learn pricing mechanism and their pricing strategies, and look at internal and external
considerations that affect pricing decisions.

¥ Students learn to explotee nature of marketing channels, the marketerOs channel design,
management decisions and distribution.

¥ Understanding of the characteristics of different kinds of retailers andlefsoléee marketing
decisions they make, and trends for the future.

¥ This course will help them to examining the concepts of direct marketing and -tgdastest
form: digital marketing (online, social media, and mobile marketing).

¥ Understanding the ed of sustainable marketing, meeting the needs of consumers, businesses,
and society now and in the futulethrough socially and environmentally responsible marketing
actions.

Teaching Plarmbeory)

Week 1: Meaning, Importance And The Evolution Of Thekdting Concept

Week 2: Strategic Approach To Marketing Management, Steps In Strategic Marke
Planning

Week 3: Consumer And Organizational Buyer Behavior And Marketing Strategy

Week 4 The Marketing MixMarket Boundaries; Target Marketing

Week 5: Changing Marketing Landscape

Week 6: Analyzing Marketing Environment

Week 7: Managing Marketing Information: Marketing Research

Week 8: Advertising & Public Relation

Week 9: Building Strong Bran@reating Brand Equity

Week 10: Building Strong Bran€rafting The Brand And Positioning

Week 11: Building Strong Bran@ompetitive Dynamics

Week 12: E- Business Environment; Elarketing Research,

Week 13: E- Marketing Strategigs-Consumer Behavior,

Week 14: Multichannel MarketingiT-Enabled capmlities thatnfluence

Marketing Strategies.
References

1. MarketingJ. J. Etzel, J. W. Bruce, W. J. Stanton, & A. Pandit, New Delhi: Tata McGraw
Hill, 14h edition, 2010.

2. Marketing management: a south Asiae, perkotletiy K. Keller, L. Koshy M. Jha, New
Delhi: Pearson, ®Fdition, 2009.

3. Marketing management: Global perspective INdi@nRantagtyamy, & S. Namakumari,
New Delhi: Macmillanth4=dition, 2009.

4. Marketing manageReBaxendNew Delhi: Tata McGrawHillth&dition, 209.

IV.6.2 Digital electronics and logic desigrbInnovation Lab [Practical] [Semester V][0 DO DS§]

Course Objective:This is a hanesn learning practice based module to design electronic circuits based
on commonly used logic gates andflftips. This module will enable the students with simulation
software and electronic design automation (EDA) skill for soft designing of circuits.

Engineering Kitchen Activity [Laboratory]
¥ Realization of logic gates through diodes and resistors
¥ Verification oBoolean algebraic functions through digital IC gates
¥ Design of half/full adder and sub tractor circuits
¥ Design of shift registers using-fliqgps

¥ Circuit design and simulation software and EDA
Course Learning Outcomes

¥ Providing students hands on expegenf circuit designing through activities in Engineering
Kitchen Laboratory
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Actual designing of following electronic circuits: Realization of logic gates through diodes and
resistors, Design of half/full adder and sub tractor circuits, Design oégisiiers using flip

flops

To learn process of verification of Boolean algebraic functions through digital IC gates

To learn circuit design and simulation software and EDA

Implementing students own ideas on circuit designing under guidance of megtor throu
Innovation Projects

Teaching PlarP¢actical)

Week 13: Engineerig Kitchen Activity [LaboratoryRealization of logic gates through
diodes and resistors

Week 46: Verification of Boolean algebraic functions through digital IC gates

Week 79: Design of half/full adder and sub tractor circuits

Week 1012: Design of shift registers using-fligps

Week 1214: Circuit design and simulation software and EDA

IV.6.3 Flow of information in living systems [Theory + Pactical] [Semester IV][3 D0 D2]

Course ObijectiveThis module has an objective to understand the hierarchical packaging of the genetic
material inside the nucleus and how different nuclear functions such as repdicatioption,

translation, repair and recombination are performed by the genetic material. Students would also be
introduced to various biophysical and biochemical techniques during their engineering kitchen laboratory.

Keywords:Genetic; DNA; TanscriptionRegulation of gene expression
Unit I: Experimental evidences for the nature of genetic mBteraess of information transfer

(Replication, Transcripti and translation machinery) (15 lectures)
Unit II: Energeits and accuracy of information tranBfi@roblems of information transfer (DNA

damage and repair) (9 lectures)
Unit Ill: Regulation of informational transfeaiscription factors, operon) (9 lectures)

Unit IV: DNA packaging and chromatimugtture, regulation of gene expression in eukaryotes

(9 lectures)

Engineering Kitchen Activity [Laboratory]

¥
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Agarose Gel Electrophoresis

SDSPAGE Electrophoresis

Polymerase Chain Reaction (PCR)

Primer design

Spectrometry

Analysis of growth curve, molar extinction coefficient, absorption maxima
Biochemical assays

Restriction digestion

Introductory Gene Cloning (Transformation to Ligation).

Course Learning Outcomes

¥

The importance of DNA and RNA as genetic materiakyswadl known to everyone, during

this course, the students would be able to understand all the relevant concepts about structure
and function of these biomolecules

Students would also learn in detail about the processes taking place as a partagfroardfal d

a cell where the most relevant topics of replication, transcription and translation are introduced
to students, which further facilitate in building up a relationship between these biological
processes.
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¥ Since DNA damage and repair are a pathisfcourse, students would be encouraged to
understand and take up such projects, where they might be involved witinhe weaking
to find answers to many unanswered questions.

¥ Engineering kitchen being one of the significant part of this courgeb&oable to inculcate
practical and hanas skills among students for working on various projects.

Teaching Plambeory)

Week 1: Experimental evidences for the nature of genetic material
Week 2: Process of information transfer

Week 3: Replication

Week 4: Transcription

Week 5: Translation machinery

Week 6: Energetics and accuracy of information transfer

Week 7: Problems of information transfer (DNA damage

Week 8: Repair

Week 9: Regulation of informational transfer

Week 10: Transcription factors

Week 11: Operon

Week 12: DNA packaging and chromatin structure
Week 13 Regulation of gene expression in eukaryotes.
and 14:

References
1. Molecular Cell Biploggish et al., W. H. Freeman & Compahgdition, 2012.
2. Biochemist®erg, Tymoczko and Stryer, W H Freeman & Complaeglition, 2011.
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SEMSTER BV

V.1 Complexity and Symmetry in Mathematics: Complex Analysis and Algebfaheory]
[Semester V][3 D1D(]

Course Objectives: This interactive learning module intends to provide capabilities and basic
understanding afomplex nalyss and lebraThe primary objective of this courséoisntroduce the

basic tools otomplex numbersnalytic functionsLaurent expansiorsnd complex integrationo
understand their connection with the-vealld problems. The second part of this course deals with
introduction to gpuptheoryand itsapplications

Keywords:Differentiation and integration of complex variables; Groups and subgroups

Unit I: Functions of complex variablBerivatives, differentiation formutsgBauchyRiemann
equations sufficient conditions for differentiabilithnalytic functions of a complex variable: Power

series expansions, Laurent expansions and Liothele&m (15lectures)
Unit Il: Complex integrationCauchy Integral TheorerResidue Theorem and applara to evaluate
real integrals (9 lectures)

Unit lll:  Sets, relations, function&roups, subgroupsPermutation® Cyclicnotation of permutation
PEven and odd permutationBermutation grou@@Alternating group®Subgroups (9 lectures)
Unit IV: LagrangeOs theorem and its conseqE®ygelic and Abelian group€entralizer and
normalizer of a group, Symmetries dfi@légures (9 lectures)

Course Learning Outcomes
¥ Understand the significance of limit, continuity and differentiability for complex functions.

¥ Evaluate integrals along a given patlcamgbute the Taylor and Laurent expansions of complex
functions

¥ An introduction to the fundamentals of group theory
¥ Visualization of the applications of group theory

Teaching PlarTbeory)

Week 1 Fundions of complex variable

Week 2 DerivativesDifferentiation formulas

Week 3 CauchyRiemann equationSufficient conditions for differentiability
Week 4 Analytic functions of eomplex variable: Powsgrieexpansions, Laurent
and 5: expansions and Liouville's theorem

Week 6: Complex integration

Week 7: Cauchyritegratheorem

Week 8: Residuehteoremand applications to evaluate real integrals

Week 9: Sets; Relations; Functionsp@®s

Week 10: PermutationsCyclic notation of permutatioByenand odd permutations
Week 11: Permutation groups; Alternating grogsgroups

Week 12: LagrangeOs therorandts consequences

Week 13: Cyclic and Belian groups
Week 14: Centrdizer and normalizer of a gro@ymmetries qflane figures

References

1. Complex Variables and Applicati@nBrown and R. V. Churchill, McGraw Hill§8ition), 2009.
2. Contemporary Abstract AlgeBraGallian, (8th Edition), Cengagae Learning, 2013.
3. An Introduction to Theory of Gralig@otman, (4th Edition), Springer, 1995.
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V.2 Computer Graphics and Visualization Architecturellheory + Practical] [Semester Y [3 D0 D
2]

Course Objectives:This course provides an introduction to the principles of computer graphics. In
particular, the course will consider methods for modeHulignedisional objects and efficiently
generating photorealistic renderings on codster graphics devices. The emphasis of the course will be
placed on understanding how the various elements that underlie computer graphics (algebra, geometry
algorithms and data structures, optics, and photometry) interact in the design of gtamries sof
systems.

Keywords: Computer graphics; drawing algorittBezjer Curvesshading and Depth buffer

Unit I: Overview of Computer GraphiesUsage of Graphics and their applications, Over view of

Graphics systemsRefreshing display devices, Randodhraster scan display devices, Colour Models:

RGB, HSV etc., Tablets, Joysticks, Track balls, Mouse and light pens, plotters, printers, digitizers.
(12lectures)

Unit 1l: Output primitives DDA Line drawing algorithm, BresenhamOsDiimeing Algorithm, Mid

point circle algorithm, Migoint Ellipse algorithms. TransformatieBasic 2D Transformations, Matrix

representations & Homogeneous Coordinates, Matrix Representations for basic 2D and 3D

transformations, Composite Transformatioeféetion and shear transformations (12lectures)

Unit Ill: Two dimensional viewingBarky line clipping algorithm, Algorithm for polygon clipping,

SutherlandHodgeman polygon clipping, Curv@ezier Curves, 4 point and 5 point Bezieresuusing

Bernstein Polynomials (12lectures)
Unit IV: Shading and Hidden Surface Reme®&fading, Guard Shading, Phong Model, Back Face
Detection, Depth Buffer (Buffer, ABuffer) Method (6 lectures)

Engineering Kitchen Activities [Laboratory]:

Programs related on different concepts

2D and 3D transformation modeling

Concept of Animations and Motion Pictures

Smart Interfaces

Virtual Augmentation applications in security, medicine and manufacturing
Indexing and retrieval vifdeo databases

Innovation Project

KK KK KK K

Course Learning Outcomes

Introductionto Displaydevicesandtheirbackground
Understandingndimplementationf Transformatioralgorithms

Basicof RayTracingandshading.

Understandinthe proces®f Camerandimageormationandimplementation

Introductionto Computerandmachinevisionandits applicationsuchasin Objectrecognition,
Motion analysis.

Practicalinderstatingf 2D and3D transformationmodelling

Learninghebasicof the AnimationsandMotion Pictures
Understandinthe Virtual Augmentatiompplicationn securitymedicineandmanufacturing
Basicof videodatabaseandunderstatinindexingandretrievabf video.

+#
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Teaching Plarmbeory)

Week 1 and 2: Overviewof Computer Graphictlsage of Graphi@nd their
applications; Overview of Graphics syst®efeshing display devices

Week 3 and 4: Randomand raster scan display devices; Colour Models RGB, HS\
Tablets; Joysticks; Track balls; Mouse angbéight plotters; printers;
digitizers

Week 5 and 6: Output primitives; DDA Line drawing algorittBnesenhamOs Line
Drawing Algorithm; Migboint circle algorithnMidpoint Ellipse
algorithms

Week 7 and 8: Transformations Basic 2D TransformatidMestrix epresentations &
Homogeneou€oordinatedylatrix Representations toasic 2D and 3D
transformations; Composite Transformatigefiection and shear
transformations

Week 9 and 10: Two dimensional viewing; Barky line clipping algorithm; Algorithm
polygon clippingSutherlandHodgeman polygon clipping

Week 11 and 12: 4 point and 5 point Bezier curves using Bernstein Polynomials

Week 13 and 14:  Shadiag and Hidden Surface Removal; Shading; Guard SRading;
Model; Back Face Detecti@epth Buffer (ZBuffer, ABuffer) Method

References:
1. Watt, Alan3D Computer Graphics. Addis@vesley, 1999.

2. Shirley, Peter, Michael Ashikhmin, Steve Mardelnmentals of Computer Graphics. 3rd ed. A K
Peters/CRC Press, 2009.

3. The lllusion of IBfBisnepnimationgrank Thomas, Ollie Johnston, Walt Disney, 1981
4. Computer Graphics, C Vi@diadition, Hearn & BakePRearson Education, 1997
5. Computer Graphics: Principles and Praetigditio@, J. Foley, Addison Wesley, 1995

V.3 Computer and Brain: Knowledge Discovery and Artificial IntelligencErheory] [SemesterV]
[3D1DQ]

Course ObjectivesThe objective is to introduce the basic principles, techniques, and applications of
Artificial Intelligence. Emphasis will be @thon the teaching of the fundamentals, not on providing
mastery of specific software tools or programming environments. Assigned projects promets® Ohands
approach for understanding, as well as a challenging avenue for exploration and creativity.

Keywords:Artificial IntelligencgegComputer Vision

Unit I: Introduction Artificial Intelligence (Al) Concet#\l Techniques Intelligent program and
agents (12 lectures)
Unit II: Problem Solving basi&sissues in design of Inigéint search algoritihHeuristic search
technique®Game Playing (12lectures)
Unit Il : Knowledge RepresentatiBule based SystemsStructured Knowledge Representafibn
Semantic Net®Fundamental and concepts of Programming languages like Prolog(@2lasgures)
Unit IV: Languages and Knowledge Represent&lidgixpert System® Domain Knowledgeb
Knowledge AcquisitioBCase StudidsComputer Vision (6 lectures)

CourselLearning Outcomes Upon Completion of this course the student will be able to:
¥ List the objectives and functions of modern Artificial Intelligence.
¥ Categorize an Al problem based on its characteristics and its constraints.
¥ Understand and implement searuth adversarial (game) algorithms.
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w

Understand mathematical models such as belief networks and apply them to a range of Al
problems.

Have a glance at machine learning algorithms and extracting knowledge models from data.
Learn different logic formalisms atetision taking in planning problems.

Learn how to analyse the complexity of a given problem and come with suitable optimizations.
Demonstrate practical experience by implementing and experimenting with the learnt algorithms.
Student will also have suffiti expertise in both the theory of machine learning and its

application to data mining, so as to use these powerful techniques in a wide range of industrial
contexts, for example, bioinformatics, electronic commerce, and finance.

¥ Learn to analyse reseamttivities with the different applications to explore the different
analytical tools.

K K K K K

Teaching Plambeory)

Week 1 and 2: Introduction Acrtifical Intelligence (Al) Concep#d; Techniques

Week 3 and 4: Intelligent program and agents

Week 5 and 6: Problem Solving basi@ssues in design of Intelligent search algorithi
Week 7 and 8: Heuristic search techniquésime Playing

Week 9 and 10: Knowledge Representati®tule base8ystemsStrictured Knowledge
Representatiogemantic Nets

Week 11 and 2: Fundamental and concepts of Programranguages like Prolog or Li

Week 13 and 14:  Expert Systems; Domain KnowledgeowledgeAcquisition; Case
StudieComputer Vision

References:

1. Artificial Intelligen@uilding Intelligent Systemaditibn P. Joshi & P. Kulkarni, PHI Learning,
2015.

2. Artificial Intelligenceg@ition. R. Elaine, K. Knight, S, Naetet McGrawill, 2009.

3. Winston, Patrick HeAmyificial Intelligence. 3rd ed. Addispesley, 1992.

4, Kevin P. Murphy and RobBeifRndMachine Learning: A Probabilistic Perspective, MIT Press,
2012.

5. Artificial Intelligence and Soft Computing Behavioral and Cognitive Modeling of the Human B
KonarCRC Press, 2000.

V.4 History, culture & civilization [Theory] [Semester V][2 DO DQ]
(This is only a suggestive syllabhsre is no fixed syllabus for this unit)

Course Obijective This interactive module intends to provide the basic understanding of the intersection
of digital technologies and humanifid®e multidisciplinary nature of the paper will provide the interface
to understand the relation of humanities disciplines and computer science and its allied technologies.

Keywords:Digital revolutionbigital Humanitiedmpact on the society

Unit I: Introduction toHistory,Culture andCivilization (6 lectures)
Unit 1l: Science and Technology, Industrial Revolution and Digital revdlapact on the society.

(8 lectures)
Unit Ill: Social Science and Digital technologjital Humanities (8 lectures)
Unit 1V: Dealingwith the impact of digital technology on sacilbural set up (6 lectures)
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Course Learning Outcomes History, culture and Civilizationr Digital Humanities is a
multidisciplinary field, undertaking project based paper at the intersection of digital technologies and
humanities. Upon completion of the course the students would be able to

¥ Develop preliminary models to deals with the issug®eaed to humanities disciplines and
computer science and its allied technologies.

¥ Understand the impact of these techniques on cultural heritage, libraries, archives, and digital
culture.

¥ Deal with contemporary issues on the impact of digital techableggieeconomic structure.

Teaching PlarTbeory)

Week 1 Brief introduction to history: Ancient, Medieval and Modern

Week 2 Cultural andinguistiadiversity

Week 3 Brief description on Civilization: Indus, Mohdbgro, Mesopotemia, Egyptiat
and Maya.

Week 4 Evolution of science and technology.

Week 5 Modern science and technology.

Week 6 Industrial revolution: Advancement of Technological invention in the west
world.

Week 7 Digital revolution: Impact on the Sceeiconomic.

Week 8 Digital revolution: Impact on the Seeiconomic.

Week 9 Digital Humanities: The fusion of Social Science and Digital technology.

Week 10 History of Digital Humanities

Week 11 PrebInternet and Postinternet analysis ofilture

Week 12 Impact of digital technology on secidtural setip.

Week 13 Digital humanities and social issues.

and 14

Suggestive Reading

1. Digital_ Humanitiésane Burdick, Johanna Drucker, Peter Lunenfeld, Todd Presner, Jefferey
Schnapp, MIT Press, 2012
2. Snapo GridPeter Lunenfeld, MIT Press, 2001

V.5.1 Maximizing performance: Human Resource management and OrganizatiohaBehavior
[Theory] [Semester V][3 D1DQ]

Course Obijectivein this course students will get familiarity about the significamomanh resource in
a competitive environment and how the information technology helps in attracting potential human
resource

Keywords: Human Resource Management; Leader€miganizational BehavijoHuman resource
information system

Unit I: Evolution ofthe concept of HRMHR policies, functions and esbLeadershifpRecruitment
(12 kctures)
Unit Il: Training- Performance & potential appraisatatutory laws (12 kctures)
Unit lll: Individual & Grop BehaviorLeadersip & power (12 kctures)
Unit IV: Dynamics of Organizational Behaviduman resource information system (6 lectures)

YRS+ |



Course Learning Outcomes
¥ Learn to the rationality of evolution of management thought

¥ Discuss how to strategically planthe human resources needed to meet organizational goals
and objectives.

Define the process of job analysis and discuss its importance as a foundation for human resource
management practice.

Steps required to develop and evaluate an employee tragiagpr
Know the activities involved in evaluating and managing employee performance.
Able to explain how legislation impacts human resource management practice.

Identify and describe the context in which unions and employers meet to organize, bargain, and
resolve disputes.

w

K K K K

Teaching PlarTbeory)

Week 1: Meaning, nature and scope of HRIRM functions &HRM classificatian
organization of HRM

Week 2: HRP; Benefits and strategic for HRRcess of HRRNd factors aftding HRP

Week 3: Objectivesstrategies & policy of recruitme®iurces of recruitment & factors
affectingrecruitment

Week 4 Job analysis & job specificatiBarpose and techniques of job description
Recent trends in the recruitment process

Week 4: Need and importance whining Techniques of trainingenefits of training an:
MDP

Week 5 Job enlargement & jobhrichmentldentification of training needs iarious
industries

Week 6 Need, importace and benefits of performamppraisalpa) Techniques of
performancappraisal

Week 7 Career planng, succession plannigcareeidevelopmenflime management

Week 8: Retaining and ativating Desiging the performance appraisal foom f
variousndustries

Week 9 Individual & group behavior algsis

Week 10 Organizational level behavior analysis

Week 11: Leadership theories

Week 12: Eight leadership styles

Week 13 & Human resource information system
14:

References

1. Organisational Beh&tephen P. Robins, PHI Learning / Pearson Educatioiidion,
2012.

2. Organisational Behdwed Luthans, McGraw Hill,tEdition, 2005.

Organizational behaviour: Text artdl. Sasgis, New Delhi: Pearson education, 2009.

4. Fundamentals of human resource nianagBm€rnzo, & S. P. Robbins, Néark: John
Wiley & Sons,"9Edition 2010.

5. Industrial relations in |iRdi&en, New Delhi: Macmillan IndidE2lition, 2009.

w

V.5.2 Embedded systems studiel [Theory + Practical] [Semester V][3 DOD?2]

Course Obijective: This interactive learning mad intends to provide capabilitiesxd basic
understanding of microcontroller and npecoaessorit will emphasisen the concepts dRSIC, CISC,
I/O port, RTOS, assembly language, interndting$, robotics ettt will alsoprovide an insight of the
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technology that deals with the design, construction, and operation and its application in manufacturing
and automation processes.

Keywords:Microcontroller and Microprocess8ssembly Language; Embedded systems

Unit I: Microcontroller and Microprocessbrintroduction to RTOS, VHDL, FPGA Embedded
system development (Memory, Interfaces, Peripheral devices, BBasiwwsRIS®CISCPI/O Ports
(12 kctures)
Unit 1l: Instructions Set® Addressing Mode® Clock System Timers & Countes P Interruptsb
ADC- DAC bAssembly Language & EmbedddaRipelineddARM & Thumb Instruction Set
(12 kctures)
Unit 1ll: Networking for embedded systeBhintroduction to robotics and contr®l Actuators and
DrivesbKinematics- Constraints (9 lectures)
Unit IV: Position analysB Redundant robot manipulat@®dynamic analysis of robot manipulators
and mobile robot® Trajectory planningMotion control Sensors and Navigatiolmternet of Things
(9 lectures)
Engineering Kitchen Activity [Laboratory]
¥ Design and rapid prototyping of embedded system using FPGA
VHDL and RTOS implementation
Study and implementation of networking protocols
Networking using Internet of Things
Design and fabrication of robots
¥ Path planningnd navigation for robots

¥
¥
¥
¥

Course Learning Outcomed

¥ Understand the different type of microcontroller and microprocessor
Programing based on assembly language

Interfacing of microprocessor with microcontrbller

Application of microcontroller amdicroprocessor in real time sydtem

K K K

Teaching PlarTbeory)

Week 1: Introduction ofMicrocontroller and Microprocessor

Week 2: Introduction to RTOS, VHDL, FPGAEmbedded system

and 3: Development (Memory, Interfaces, Peripheral devices, Sensors)

Week 4: Basic RISCCISC, I/O Ports

Week 5: Instructions Setg\ddressing Modes

Week 6: Clock SystenTimers & Counters ,Interrupts

Week 7: ADC, DAC, Assembly Language & Embedded C

Week 8: PipelineARM & Thumb Instruction Set

Week 9: Networking for embeddexystems

Week 10: Introduction to robotics and control, Actuators and Drives , Kinematics,
and 11: Constraints

Week 12: Position analysis, Redundant robot manipulators, Dynamic analysis of rol
and 13: Manipulators and mobile robots , TrajectorynidgnMotion control- Sensors

and Navigation
Week 14: Internet of Things
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References

1. Embedded System Baaganu Chattopadhyay, PHI Learning, 2013

2. Embedded SyBfeaj Kamal, TMH, 2008

3. Robotics: Modeling, Planning andBC8idil@no, LSciavicco, L. Villani and G. Oriolo, Springer,
2009.

4. Introduction to Robotics: Mechanics addJCQumtig, Pearson, 2005.

V.5.3Biological Instrumentation Kitchen: Genomics and ProteomicsHractical] [Semester V] [0
0-8]

Course ObijectiveThe obgctive of this module is to introduce the theoretical component of techniques
in Genomics and Proteomics. In the past few decades DNA and Protein sequencing has revolutionized
the experimental approach in life sciences.

This course delves into the background, principles and mechanisms of these techniques.

Isolation and analysis of plasmids
Expression of proteins as inclusion bodies
Isolation and refolding of the inclusion bodies
Agarose Gel Electrophoresis

SDS PAGE anatys

Primer design

Polymerase Chain ReactiBER)

Restriction Digestion

Cloning Strategy (Introductory Gene Cloning)

K K K K K KKK K

Course Learning Outcomes Engineering kitchen being an integral part of Systems Biology, this
laboratory module gives an opportunityhto dtudents to relate all the studied theoretical concepts with

the experiments. The experiments in this course will help students to understand the basic Biochemistry.
Molecular and Systems Biology as well as enable them to link the current field3enbiikes,
Proteomics and Bioinformatics.

Teaching PlarP¢actical)

Week 1: Isolation and analysis of plasmids

Week 2: Isolation and analysis of plasmids

Week 3: Expression of proteins as inclusion bodies
Week 4: Expression of proteins as includimdlies
Week 5: Isolation inclusion bodies

Week 6: refolding of the inclusion bodies

Week 7: Agarose Gel Electrophoresis

Week 8: SDS PAGE analysis

Week 9: SDS PAGE analysis

Week 10: Primer design

Week 11: Polymerase Chain Reaction (PCR)

Week 12: Restriction Digestion

Week 13 Cloning Strategy (Introductory Gene Cloning
and 14:
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References

1. Principles and Techniques of Biochemistry and Mal¢itsdar 8Mlatiker, Cambridge University
Press, 2010
2. Principles of Gene Manipulation and Genomsesand Twyman, WiBlackwell 2013

V.6.1 Efficient manufacturing process: Production and Operations Management [Theory +
Practical] [Semester V][3 D0D2]

Course ObjectivesThis course is concerneith thedesign, management, and improvement of operating sys
and proces3d® module focuses on manufacturing and the development of physical products. The
course is designed to encompass new issues in information technology, supply chairisge and ser
industries. As we seek to understand the challenges confronting firms competing in today's demanding
environment, the focus of our work has broadened to include the multiple activities comprising a firm's
"operating core":

Keywords: Production and Ogration technologytnventory ManagementComputer Integrated
Manufacturing Systems

Unit I: Concept, Operations Stratellanagement of Quality, Definition, Basic Approach, Gurus of
TOQM, TOM FrameworkDefining Quality, Historical Review, Benefits of T@dntinuous Process
Improvement, Juran Trilogy, The PDSA Cycle (12 lectures)
Unit II: Improvement Strategies, Problem Solving Meth¢aigen, Six Sigmtatistical Process
Control Process Capability: Introduction of Process Capability, Measures of Process Capability

(15 lectures)
Unit 1ll: Different Control Chart for Variables, Control Chart@ttnibutes. Elements & Objective of

Supply Chain ManagemgéntentoryManagement Model (9 lectures)
Unit IV : Evaluation and Selection of Appropriate Production and Operations Tech@iotaguter
Integrated Manufacturing Systems (6 lectures)

Engineering Kitchen Activities [Laboratory]

¥ Case study discussion on teenpanyOs productivity problem from the viewpoints of classical
and modern organization theories and linking it with the real life problem.

¥ Case study discussion on the development of new production techniques which is being
practiced in different sectors

¥ Creating live models which could be tested and used in companies linking mathematical models
with the production technigues and strategies.

Course Learning Outcomes

¥ Demonstrate an awareness and an appreciation of the importance of the operatippsyand
management to the sustainability of an enterprise.

Explain the importance of quality control.

Apply techniques to measure quality control.

Demonstrate a basic understanding of the problems of waiting lines.
Demonstrate an understanding offihaciples of jusin-time systems.

Explain the importance of forecasting.

Demonstrate the ability to apply some mathematical forecasting techniques.

K K K K K K
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K K K K K

Demonstrate an understanding of the concept of aggregate planning.
Demonstrate an understanding of théofenms involved in inventory management.
Demonstrate an understanding of the principles underlying materials requirements planning.
Develop basic materials requirement schedules.

Demonstrate an understanding of the concepts of operations scheduling.

Teachng PlanTheory)

Week 1:
Week 2:

Week 3:
Week 4
Week 5
Week 6
Week 7

Week 8
Week 9
Week 10
Week 11

Week 12
Week 13

Week 14:

References

1. Production and Operations Mandgémwathappa K and K. S. Bhat, Himalaya Publishing

Concept, Operations Strategy

Management Of QualjtPefinition, Basic Approach, Gurus Of TQM, TQM
Framework

Defining Quality, Historical Review, Benefits Of TQM,

Continuous Process Improvement, Jirdogy, The PDSA Cycle
Improvement Strategies, Problem Solving Methods,

Kaizen, Six Sigma,

Statistical Process Control (PgrtPareto Diagram, Process Flow Diagram,
Casue& Effect Diagram, Check Sheet

StatisticaProcess Control (P&2}: Histogram, Control Charts, Variable Cont
Charts, State Of Control, Out Of Control Process

Process Capability : Introduction Of Process Capability, Measures Of Pro
Capability

Different Control Chart For Viables, Control Charts For Attributes,
Elements & Objective Of Supply Chain Management

Inventory Management Model

EvaluatiorAnd Selection Of Appropriate Production And Operations
Technology

Computer IntegrateManufacturing y&tems

House, & Edition, 2010.
2. Production and Operations ManRg&aenerselvam, Prentice Hall Indi&dtion, 2013.

3. Operatns ManagemidntGaither and G. Frazier, South Western Cengage Learning, 2006.

V.6.2 Signals & Systems Engineerinffheory + Practical] [Semester V]3 D0D2]

Course Obijective: This interactive learning module intends to provide capabilitiedpaaitd

understanding of sigeaand systems. It will emphasin time and frequency domain analysis of signal
communication. It will also provide the interface to understand real time analogue and digital

communication and applications to filter design.

Keywords: Linear Time Invariant System; Laplace, Fourier, z transforms; Convolution; Modulation;

Filters

Unit I: Discretetime systemsContinuougime systems (12 lectures)
Unit Il: Laplace transfore®Z transform€® Convolution (9 lectures)

Unit Ill: Frequency responBé-ourier series and transform (12 lectures)
Unit IV: Feedback SamplinddModulationDFilters design techniques (9 lectures)
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Engineering Kitchen Activity [Laboratory]
¥ Study of Convolution types.
¥ Computation of DFT & IDFT using DSP Processors
¥ FIR & IR Filter Implementation using the DSP Processors.
¥ MATLAB implementation of different signal types
¥ Sampling theorem and reconstruction of signal from its samples using natural sampling

Course Learnirg Outcomes

+#

Identify, understand and differentiate between discrete time system and continuous time system

¥ Application of mathematical to@ltaplace transform, Z transform and Fourier transform to
various signals

K K

Implement different signal types on MAB.A
Design different types of filters

¥ Reconstruction of signal from its samples using natural sampling

Teaching PlarTbeory)

Week 1

Week 2
Week 3
Week 4
Week 5
Week 6

Week 7

Week 8
Week 9

Week 10
Week 11
Week 12
Week 13
and 14

References

Classification of signals; Basic operation on signals; Elementary signals,
Properties of a system

Convolutionjmpulse response representation of LTI system and its prope
Differential and Difference equation representation of LTI system
Discrete and Continuous time periodic sidhBatsurier Series

Discrete and Continuous time rAoaniodic signal®Fourier Transform
Properties of Fourier transform; Frequency response of LTI system; Four
Transform representation for periodic signals

Convolution and Modulation with mixed signal classes; Fourier transform
represention for Discrete Time Signals

Sampling; Reconstruction of Continuous Time signals from samples
Modulation; Full amplitude modulation and its variants; Pulse amplitude
modulation

Laplace Transform; Inverse Laplace Transform

Solving Differential equation with initial conditions using Laplace Transfor
z-Transform; Properties afTransform; Inverse @fTransform

Design of Filters; Low pass, High pass and band pass filters; Passive Filt
Digital Filters

1. Oppenheim, Alan, and Alan WHiiglnals and Systems. 2nd ed. Prentice Hall, 1996.
2. Haykin, S. and Van Been,OBignals and System&d.,2John Wiley & Sons, 2003.

V.6.3 Applied Genomics and Proteomics: Methods and techniques [Theory] [Semester V8]

Course Obijectivein this Instrumentation Kitchen, students will explore the tools and techniques of
molecular and systems biologiy Wwands on experience. Techniques as simple from Agarose gel or SDS
PAGE electrophoresis to different types of PCR and molecular cloning will be taught. Students will

practice and improvise the techniques routinely used in molecular biology laboratories.

Keywords:DNA technology; CloningddlicroarrayElectrophoresié sitthybridization

YFORIAN(+E; |



Unit I: Introduction to Recombinant DNA technologyoning and expression vectosgtificial
chromosome, PCR and its types, expression and purification of heterologous proteins, DNA and Protein

sequencing (12 lectures)
Unit 1l: Microarray MALDI -RAPD - RFLP- in situhybridization Site directed mutagesis Gene
transfer and gene therapy (12 lectures)

Unit Ill: Electrophoresis Spectrometry- X-ray crystallographyNMR - Genomic and cDNA library
(9 lectures)
Unit IV: Two hybrid systemsPlant and Mammaliatissue culture (9 lectures)

Course Learning OutcomesThis course is in sync with the Biological instrumentation Kitchen and the
laboratory module is based on the theoretical component covered here.

¥ This course basically gears up all students@i@rstanding the importance of all methods or
techniques, which are utilized for relevant biological experiments.

¥ Characterizing techniques like Spectrometry, MALDI, NMRy Xrystallography are extremely
important to understand, as all biomoleculesnliicleic acids and proteins would have to be
identified using them as one of the basic methods.

¥ Students are exposed to lot of biological concepts like gene cloning, recombinant DNA
technology, DNA/ protein sequencing, genomiddNA library etc. which ra obviously
important, as these would be a prior knowledge before going in to more complex and upcoming
branches like genomics, proteomics and bioinformatics.

Teaching Plarmbeory)

Week 1: Introduction to Recombinant DNA technology

Week 2: Cloning andexpression vectors, Artificial chromosome

Week 3: PCR and its types, expression and purification of heterologous proteins
Week 4: DNA and Protein sequencing

Week 5: Microarray, MALDI RAPD - RFLP

Week 6: in situ hybridization

Week 7: Site directed matienesis

Week 8: Gene transfer and gene therapy

Week 9: Electrophoresis

Week 10: Spectrometry X-ray crystallograppNMR
Week 11: Genomic and cDNA library

Week 12: Two hybrid systems

Week 13 Plant and Mammalian tissue culture
and 14:

References

1. Principles and Techniques of Biochemistry and MMézdar@Maler, Cambridge University
Press, 2010
2. Principles of Gene Manipulation and Gemnomsesand Twyman, WiBlackwell 2013
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SEMSTERDBVI

VI.1 Linear Construction of Actions: Engineering through Linear Programming and Game
Theory [Theory + Practical] [Semester VI][3 D0 D2]

Course Objective To provide an understanding of the optimization of linear models in the many areas.
This course starts with the definition L&?P, underlying assumptions and modeling of problems.
Illustration of graphical method will help to conceive the idea behind the solubéh Tis will also

help the reader to visualize the overall concept though explained for only two decisleas ®adab

the concept becomes clear, theoretical as well as logical approach of most popsilagiensedthod

will be explained. Discussion avised simplex methodualityin LPP, PrimaiDual relation,Dual

simplex methodndsensitivityor postoptimalityanalysis will help the reader to understand the practical
application ofLPP. This provides an understanding how to formulate Transportation problem,
Assignments problems and many more applicdti@so explains the Formulation of twargon zero

sum games and Solving two person zero sum games with mixed strategies, Graphical solution procedur
and Linear programming soluti®udents will also learn how to use and analyse the results of TORA
software, MS Excel and LP AssistanL.iP.

Keywords:Simplex method; Duality; Transportation problem; Assignment problem; Game theory

Unit I: Formulation ofLinear Programming ModelsTheory of simplex method optimality and
unboundednesghe simplex algorithArsimplex method in tableaurftat- Computational efficiency of
the technique (9 lectures)
Unit II: Introduction to artificial variabl&€two-phase method, B method and their comparisen
Formulation of the dual problem, Prirdal relationships, Economic interpretation of the dual

(12 lectures)
Unit lll: Introduction to Post optimality analysidDual Simplex Method and its application
Formulation of the Transportation problewlgorithm for solving transportation problefdorthwest
- corner method, least cost method and Vogel approximation methiedefonining the starting basic
solution (9 lectures)
Unit IV: Assignment problem and its mathematical formukitiomgarian method for solving
assignment problenformulation of two person zero sum gan&asving two person zero sum games
Games with mixed strategigSraphical solution proceduténear programming solution of games

(12 lectures)

Engineering Kitchen Activity [Laboratory]
Program with Solver and its application to simple models

¥ Formulation of the model in Solver

Solution of LPP with Solver

Sensitivity analysis with Solver

Solution of Transportation and Assignment problem with Solver
Innovation Project

K K K K

Course Learning OutcomesAfter completing this course, student should be able to
¥ Formulate linear programmimgdels for given real situations
Learn simplex method and its computational efficiency
Formulate dual problems and understand economical interpretation of primal dual relationship
Analyze post optimality and its economical interpretation
Solve Transportath problems and assignment problems
Learn some basic concepts of game theory
Learn linear programming solution of games with mixed strategies

K K K K K K
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Teaching Plarmbeory)

Week 1: Formulation of Linear Programming Models

Week 2 and Theory of simplex method; optimality and unboundedness; the simplex

3: algorithm; simplex method in tableau format; Computational efficiency of
technique

Week 4 and Introduction to artificial variables; tgbase method, Bl method and their

5: compaison

Week 6 Formulation of the dual problem, Prisdahl relationships, Economic

and 7: interpretation of the dual

Week 8: Introduction to Post optimality analysis; Dual Simplex Method and its app

Week 9 and Formulation of the Transpori@h problem; Algorithm for solving transportat

10; problem; Northwestcorner method, least cost method and Vogel

approximation method for determining the starting basic solution for
Transportation problems
Week 11 Assignment problem and its mathematical formulation; Hungarian methoc

and 12: solving assignment problem
Week 13 Formulation of two person zero sum games; Solving two person zero sun
and 14 Games with mixed strategies; Graphical solution procedas; friogramming

solution of games

References
1. Linear Programming and NetworkVidkiiay S. Bazaraa, John J. Jarvis and Hanif D. Sherali,
(2nd edition), John Wiley and Sons, India, 2004.
2. Introduction to Operations RdsedchHillier and G. J. dberman, (9th Edition), Tata
McGrawHill, Singapore, 2009.

3. Operations Research, An IntrddaictethnA. Taha, (8th edition), Prentitad! India, 2006.

V1.2 Decoding Computation Structure and Logic [Theory] [Semester VI] [£1D0]

Course Obijectives: The objective is to introduce students to the mathematical foundations of
computation including automata theory; the theory of formal languages and grammars; the notions of
algorithm, decidability, complexity, and computability.

Keywords:Digital abstra@n; Automata; Combinatorial Logic; Random@zssgext free languages

Unit I: Sets Graphs (12 lectures)
Unit Il: Digital abstractionAutomata (12 lectures)
Unit Ill: Combinatorial Logic (6 lectures)
Unit IV: RandomnessContext free languages (12 lectures)

Course Learning Outcomes

¥ Understandingf SetsandGraphs
Understandingndimplementationf Digitalabstraction
Philosophyf automatandmachine
Exposureo the Combinatorialogic
Criticalanalysisf Randomness
Introductionto Contextfreelanguageandtheirsignificance

K K K K K

Teaching Plarmbeory)

Week 1 and 2: Sets; Alphabets; string; language; Basic Operations on language
Week 3 and 4: Graphs; Transition Graphs

Week 5and 6: Digital abstraction

Week 7 and 8: Automata; Finite Automata; Deterministic andaeterministic finite

automata, NFA to DFA Conversion
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Week 9 and 10: Combinatorial Logic; Randomness

Week 11 and 12:  Context free grammars; parse tramhiguities in grammars and
languages; Pushdown automata (Deterministic anddtEnministic)
Week 13 and 14:  Pumping Lemma; Properties of context free languages, normal for

References:

1. Introductiacm Automata heoryl.anguagemdComputatiodohn E. Hopcroft, Ragev Motwani,
JeffreyD Uliman,3rd Edition, 2013

2. Introduction To Computer, heraef |. A. Cohen, 2nd Editio2007

3. Computation StructuBesphen Ward & Robert Halstead, MIT Electrical Engineering and
Computer Science, 1989.

4. Disrete computational strirabers R. Korfhage, Academic Press, 1974

V1.3 Internet and Web TechnologyTheory + Practical] [Semester VI] [3D0D2]

Course Objectives:The objective is to introduce with the fundamentals of how the Internet and the
Web function, a basic understanding of graphic production with specific stress on creating graphics for
the Web, and a general grounding introduction to more advanced topies gwogramming and
scripting. This will also expose students to the basic tools and applications used in Web publishing.

Keywords:SearchenginesArchitecturelnternetSecurityCyber LawsNeb Design

Unit I: Web TechnologiesHTTP, HTTPs, WWW, URL, Email, Domain Name SerWiéehBrowsers,
Search Engingsrchitecture,Crawlers, Typ®f crawlers, search tools (12 lectures)
Unit II: Chat &BulletinBoardServices, SNMP, VPNpIP & InternetTelephony. Sadty - Concept
of Internet security, Firew&llinctioning, types dfirewall Sniffing, spoofing, vises, worms, Trojan
horses, and their security (12 lectures)
Unit 1ll: Cyber Laws Introduction, The rights the various nti@as have witlrespect to creating,
modifying, distributing, storing and copying digital- datacurrentresponsibilies and potential
liabilities (6 lectures)
Unit IV: Web Design- Key issues in web sitkesign, Use of Different HTML tagsweb pages,
Building HTML documents, Cascading Style Shtetsal, Inline and external style sheets, Javascript,
Dynamic HTML with Javascript, Web programming, PHP, databasetivity wittMySQL

(12 lectures)

Engineering Kitchen Activity (Programming Software) [Laboratory]

¥ Exercise based on developing websites and portals using HTML
Exercise based on developing websites and portal€88ing
Exercise based on developing websites and portal3awsirfcript.
Projects based on PHP and MySQL to be implemented.
Innovation Project

K K K K

Course Learning Outcomes
¥ Acquire knowledge of web protocols and develop understanding of concepts of Internet security.

¥ Able to implement studied technologies in systematicalhpiteya website with due regard to
ethical and environmental issues.

¥ Understand the significance of emerging web technologies for the advancement of society.
Teaching PlarTbeory)

Week 1 and 2: Web Technologies HTTP; HTTPs; WWW; URL; Email; [BX&ysers
Week 3 and 4: Search Engines Architecture; Crawlers; Type of crawlers; search t
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Week 5 and 6: Chat & Bulletin Board; SNMP; VPN; VolP & Internet Telephony

Week 7 and 8: Security; Internet security; Firewall Functioning; types of Firewall;
Sriffing; spoofing; viruses; worms; Trojan horses and their security
Week 9 and 10: Cyber Laws Introduction; The rights the various parties have with

to creating, modifying, distributing, storing and copying digital data
Week 11 and 12: Web DesigrKey issues; HTML tags in web pages; Building HTML

documents; Cascading Style Sheets; Dynamic HTML with JavaSci
Week 13 and 14: Web programming; PHP; database connectivity with MySQL

References:
1. DataCommunicatasrdNetworkingorouzanB.A., TataMcGrawHill. 2013
2. ProfessiodAVA ServdrrogrammiAdlamarajlandBuest SPDPublication2007
3. InterneandWorldWideWebHowto Prograndth Edition, Deitel and Deitel, PearsorEducation.
2008

V1.4 Art & Design [Theory] [Semester VI][2 PO DO]

Course Objective:This interactive learning module intends to provide basic understanding of design
process, design thinking and ability to convert an innovative product idea to a prototype.

Keywords: Orthographic projection€omputing in InterfacBesignsDesign thinkinginnovation in
product designinérototypingProof of concept

Unit I: Exercises in design to understand principles of dedijstribution of space Language of
proportion andhe process of form synthesis (6 lectures)
Unit II: Introduction to orthographic projections in simple positipBsawing of plan, elevation and
section of simple objects to scale, full size, reduced or eBldyged interface and user experience
design elemeniAffective Computing in Interfadesigns (8 lectures)
Unit lll: Design thinking and innovation in product desigriilgpathy researddPrototyping

(8 lectures)
Unit IV: Proof of concept Product testing and validation (6 lectures)

Course Learning Outcomes
¥ Understanding of design thinking and innovation in product designing.
How to do empathy research.
Designing product brief and proof of concept.
Prototyping.
Product testing and validation

K K K K

Teaching Plambeory)

Week 1: Principles of design

Week 2: Distribution of space

Week 3: Language of proportion and the process of form synthesis

Week 4: Introduction to orthographic projections in simple positions

Week 5: Drawing of plan, elevation and section of simple objects to scale, full size
reduced oenlarged

Week 6: User interface and user experience design elements

Week 7: Affective Computing in Interface Designs

Week 8: Design thinking and innovation in product designing

Week 9: Empathy research

Week 10: Prototyping

Week 11: Proof of concept

Week 12: Product testing

Week 13 14: Product testing and validation
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References
1. Design Basibavid Lauer, Stephen Pentak, Cengage Learning, 2011
2. A Textbook of Geometrical diadilfiagn Minifie, W.M. Minifie & Company, 1845 (Paperback
reprinted irR007)

V1.5.1 Handling money: Finance management [Theory] [Semester V|3 D1D0]

Course Objectives:The objective of this course is to equip students about the basic concepts of
financial management, contemporary theories and techniques for makéogsiapt to run profitable
business.

Keywords:Financial Statement AnalyBisndamental of valuaticgBources of financ®nline Financial
Management

Unit I: BasicConcepts of finane&inancial Statement Analysis: Income Statement, Position Statement,
Statement of Changes in OwnerOs Equity, Statement of Changes in Financial Position, Techniques i
Financial Statement Analysis, Funds Flow Statement, Cash Flow Statements, Ratib2Aeatyses)

Unit II: Fundamental of valuation: assets valuationeéstment return, valuation & security optisk,

& expected return, cost of capital (9 lectures)
Unit lll:  Sources of financtvestment decision, financing decision, dividensialecworking capital
decision (15 lectures)

Unit IV : Online Financial Management, Global financial information using Inforfieatioology
(6 lectures)
Course Learning Outcomes

¥ Understand the basic principles of finance, their importance, and the importance of ethics and
trust.

¥ Understand the mechanics behind valuation of money

¥ Discuss the difficulty encountered in finding profitable projects in competitive markets and the
importance of the search.

Determine whether a new project should be accepted or rejected using thepedgbatke
net present value, the profitability index, and the internal rate of return.

Explain how the capithlidgeting decision help in deciding investment option

Understand the relationships among operating, financial, and combined leverage.
Discusshe concept of an optimal capital structure.

Analyse the rigketurn tradeo! involved in managing working capital and net working capital.
Understand and classified the sources of long term finances.

Role of IT in disseminating information from finamialket and institutions player.

K K K K K ®

w

Teaching PlarTbeory)

Week 1: Goal And Function Of Finance

Week 2: Financial Statement Analysis :Income Statement, Position Statement, Ste
Of Changes In OwnerOs Equity, Statement Of Changes In Financial Posi

Week 3: Techniques In Financial Statement Analysis, Funds Flow Statement

Week 4: Cash Flow Statements, Ratio Analysis

Week 5: Fundamental Of ValuatipAsset Valuation & Investment Retukfaluation &

Security Option
Week 6: Valuation & Security @ipn, Risk & Expected Return

Week 7: Cost Of Capital
Week 8: Sources of Finance
Week 9: Investment Decision
Week 10: Financing Decision

Week 11: Dividend Decision
Week 12: Working Capital Decision
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Week 13: Online Financial Management
Week 14: Global Financial Information Using Information Technology

References
1. Financial ManagenverK. BhallaNew Delhi: Anmol Publications, 2009.
2. Fundamentals of financial Man&gdm&nigham, & J. F. Houston, USA: Thomsoh, 11
Edition, 2007
3. Financial management, Text, Problem$/ant sdsesand P. K. Jaifata McGraw Hill,%®
Edition, 2008.
4. Financial Managenheiit Pandey, Vikas Publishing House Pvt. LtdEdifion, 2007.

V1.5.2 Embedded systems studi®Il [Theory] [Semeder VI] [3D1DQ]

Course Obijective: This interactive learning module intends to provide capabilities and basic
understanding of hardware description language (VHDL) and FPGA architecture. It will emphasise
design of advanced robotic systems and embedded devices for varied applications like virtual reality
robot vision and sensors network.

Keywords:VHDL Language-PGA ArchitectureSensors Networkision Robotics
Unit I: VHDL Language Concurrent ath Sequential Assignmértiardware specification

(12 lectures)
Unit Il: FPGA Architectured Design of advanced robotic systems and embedded devices for varied

application®Virtual Reality and Computer Vision (12 lectures)
Unit lll: Sensors Network: Wired and Wiregerfacing of vaous sensors (6 lectures)
Unit IV: Vision Robotic® MEMSPBiomedical SensdbsApplications (12 lectures)

Course Learning Outcomes
¥ Understand the hardware descriptamguage(VHDL)
¥ Application of VHDL on digital system design
¥ Interfacing the embedded devices with RoObMIEN]S etc.

Teaching Plarmbeory)

Week 1: Introduction ofVHDL Language

Week 2: and 3: Introduction to different type of statements di@acurrent and sequential
assignments etc. in VHDL

Week 4: Design different digital circuits using VHDL

Week 5: and 6: Hardware specificatiofPGA
Architecture

Week 7: and 8: Design of advanced robotic systems and embedded devices for varied
applicationsVirtual Reality and Computer Vision

Week 9: Sensors Network: Wired and Wireless

Week 10: Interfacing of various sensors

Week 11 and 12 Vision RoboticS M EMS

Week 13 and 14 Biomedical Sensaoaad its applications

References

1. Asada, Hand J. J. SletiiRobot Analysis and Control. New York, NY: Wiley, 1986
2. Leslie Pack Kaelblirgrning in Embedded Systems. MIT Press, 2008
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VI1.5.3 Biological Networks: from Micro to Macro Niche [Theory + Practical] [Semester VI] [3-0-
2]

Course ObijectivePlethora of networks have been discovered in biological systems which include but
are not limited to proteiprotein interaction network, gene regulation network, feedback and feed
forward loops, neural network and ecological networiksmblule will teach students the concept of
networks in Biology.

Keywords:Networks in biological syster@gnal transduction in prokarypRsgulatory pathway

Unit I: Importance of pathways and networks in biological systExemples of revorks from
biological systems (6 lectures)
Unit Il: Ecological network, circulatory network, neurological network, metabolic network, cellular
networks and gene regulation netweF®tein interaction networknter and intracellular network

(21 lectures)

Unit Ill:  Signal transduction in prokaryotes Regulatory pathway and comp8eergtion systems in
prokaryotes and eukaryotes (9 lectures)
Unit IV: Tree of life and macroevolution (6 lectures)

Engineering Kitchen Activity [Laboratory]

¥ Practical exposure to STRING and Cytoscape for building and analysis of protein and gene
networks

Microarray Analysis

Building Ecological Models

Neural Networks

Energy calculations in complex ecological food webs

Analysis of maals related to gene regulation, epigenetic and other networks

K K K K K

Course Learning OutcomesAfter completion of this paper the students will have understanding from

a macro level (interaction with the environment) to a-teieeb(molecular network). The interaction of

an individual with the environment through environmental networks, netwariklsin an organism

such as neural and circulatory network, cellular network and molecular network. The students will also be
equipped with building and analysing gene and protein interaction networks which are now the most
essential components of advandelecular Biology.

Teaching Plambeory)

Week 1: Importance of pathways and networks in biological systems
Week 2: Examples of networks from biological systems: ecological network
Week 3: Circulatory network
Week 4: Neurological network
Week 5: Metabolic network,
Week 6: Cellular networks
Week 7: Gene regulation networks
Week 8: Protein interaction networks
Week 9: Inter and intrecellular networks
Week 10: Signal transduction in prokaryotes
Week 11: Regulatory pathway and components
Week12: Secretion systems in prokaryotes and eukaryotes
Week 13 Tree of life and macroevolution
and 14:
References

1.Molecular Biology of thAlBeits et al., Garland Science, 5 edition 2007.
2.Molecular Cell Bigploggiish et al., W. H. Freeman & Company, 7 edition, 2012.
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3.Biochemistry & Molecular Biology, &@Riaatsn et al., WHBlackwell 1 edition, 2002.
4.Essentials of EcoRegyon, Howarth, Townsend et al., \ABleyekwell, 2014.

VI1.6.1e-Business: Organization and Strategy [Theory + Practical] [Semester V[B D0 D2]

Course ObijectivesThis course unit studies how to employ Intdsased IT/IS to do business. It aims
to provide participants with opportunities to learn the theory and pdicticéS in the business
context. It examines the emerging IT and new business models. It will also-clisoossee and-e
business issues

Keywords:e-businesse-commercglnformation Systems in Busind€3 in B2B: Business models

Unit I: Foundatiorof ebusiness and@mmerce, organizatal models (9 lectures)

Unit Il: Role of Information Systems in Business, various approaches in ICT Systems, Emerging models
in ebusiness,-Bushess and organizational changes (12 lectures)

Unit Ill: Productivity and industries transformations, Perspectives and requirements for starting online

business, Processes associated with managing website devi€ldpm&2B: Business models

(12 lectures)
Unit IV: Revenues and sources, perfance trends;lmisiness and organization managemastnet
Marketing and-&ailing (9 lectures)

Engineering Kitchen Activities [Laboratory]

¥ Case study discussion on real life cases of the companies that exploited the competitive
advantagef IT to leverage their growth and expansion.

¥ Management quiz on the recent updates of the happeningslinsieees market scenario.

¥ Case study discussion on the development of-besireess which emerged out of market space
and other concepts.

Course Learning Outcomes

¥ Understanding the current changing business environment

¥ Understanding the elements of Business models

¥ Indepth review and analysis of organisation and functioning of various categories of Business
models based on transactions andhBss entity

¥ Functions of e marketing and analysis of all e marketing techniques

¥ Theoretical framework of marketing planning and Web analytics through KPI1Os

¥ Awareness of Information systems being used at various managerial levels and across different
sectors

¥ Detailed understanding of important strategic elementSGMe,eCRM ,eprocurement ;e
security

¥ Brief Introduction to Financial requirements for a start up and website management

¥ Creating awareness of change requirement and Understanding i palzaneters for e
Business.

Teaching PlarTbeory)

Week 1  Understanding -Business -eommerce and the current changing business environme

Week 2 Classifying the elements of a Business model

Week 3  Analysis borganisation and functioninf§Business models based on business entities

Week In depth revievef evolving business models in various categories based on transact

4&5 content

Week 6 Theoretical framework of marketing planning and Web analytics through KPIOs

Week 7  Functins of e marketing and analysis of all e marketing techniques

Week 8 Understanding of ICT systems and Information systems being used at various mar
levels and across functional departments
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Week 9 Understanding the-lmisiness strategies and immgetation

Week 10 Detailed understanding of important strategic elementSG@Me,eCRM , eprocurement
Week 11 Understanding the features of securityconemerce

Week 12 Introduction to financial requirements for a starting online businessl@sig manageme
Week 13 Creating awareness of change requirement and understanding its essential elemen
Week 14 Understanding Evaluation parameters for eBusiness.

References

1. Internet Business Models and Strategies: Teit AfidaGaseE. L. Tucci, McGramill.,
2003.

2. Information Technology and the Corporation of the 1990s; Rekealleh ShdiMs S.
Morton, Oxford University Press, New York 1994.

3. Strategies fBusiness: Creating Value through ElectroniCanthidpiiéldelassi and A.
Enders, Prentice Hall, 2005.

4. Competitive Advantage: Creating and Sustaining Superidic Pagfdmorter, The Free
Press, New York, 1985.

5. E-Learning Tools and Techndloggegsand Horton, Wiley Publishing, 2003.

V1.6.2 Control SystemgTheory + Practical] [Semester VI][3 D0 D2]

Course Objectives: This interactive learning module intends to provide capabilities and basic
understanding of functionality and control of a system or a device. It will engphttsseonceptual

know how of the behavioral aspects and mechanism of different machines, equipment or a system, their
manageability, efficiency and performance as per controlled parameters.

Keywords:Control System;requency domaifime domairRID Controller

Unit I: Introduction to Control SystemsAnalysis and design objective$he design process
Classification ahmodeling of control systems (9 lectures)
Unit Il: Modeling in the frequency domaikodeling in the time domaiTime respnse- Reduction
of multiple subsystems (9 lectures)
Unit I1l: Signal flow graphsMasonOs rule. Stabilifgouth Hurwitz Criterion Steady state errors
Root locus techniquegrequency Response Techniques (12 lectures)
Unit IV: Design via state spa@ENon-linear analysBPID Controller and its applicatiofi® lectures)

Engineering Kitchen Activity [Laboratory]
¥ Designing the model of a DC motor.
Design of controllers for speed and position control
Compensator desig
Circuit simulation
State space model design.
Design of temperature controller.
Hands on experimewith PID controller
Innovation Project

KK K KKK K

Course Learning Outcomes
¥ Able to understand the building blocks of basic and modern control systems.

¥ A goodunderstanding of the concept of stability analysis of control systems in both time and
frequency domain.

¥ A good understanding of the concept of MATLAB and SIMULINK toolbox to simulate the
control systems.

¥ Learn how to use different controllers for a goreblem.
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¥ Able to perform comparative study of electrical systems using simulation sdftwasen,
Eagle, LTSpice and experimentalipet

¥ Understand the complex mathematical operations associated with building blocks of various
control systems.

Teaching Plarmbeory)

Week 1: Introduction to control systems; Analysis and design objectives
Week 2 The design process; Classification and modeling of control systems
and 3:
Week 4: Modeling in the frequency domain
Week 5: Modeling in the timdomain; Time response
Week 6: Reduction of multiple subsystems
Week 7: Signal flow graphs; MasonOs rule
Week 8 Stability; RoutiHurwitz criterion; Steady state errors
and 9:
Week 10: Root locus techniques; Frequency response techniques
Week 11: Design via state space
Week 12: Non-linear analysis
Week 13 PID controller and its applications
and 14:
References

1. Control Systems Enginé#rigditiorNorman S Nis&Viley, 2011

2. Linear Control Systems With MATLAB Applications, 11tB. SdiktamkeKhanna Publishers,
2013

3. DiscrefEime Control Syst€m3gata, Prentice Hall, 1995.

4. ControlTutorials for MATLAB and SimulvikiMessner and D. TilburjddisorWesley, 1998.

V1.6.3 Genes to Genomes [Theory + Practical] [Semester VI3{0-2]

Course Objective: From classical Mendelian inheritance to-Mendelian epistasis to modern
Genomics, this module is all about the genes. The analysis of pedigree, linkage and ploidy gets
amalgamated with genome, transcriptantenorcoding RNAs in this course which is traditional yet
renewed.

Keywords:Gene interactigrGenetics and diseas€gnomesEpigeneticgene expression

Unit I: Discovery of the gene conceMendelian and nellendelian inheritaneeGene interamn -
Epistasis Linkage and recombination (12 lectures)

Unit II: Population genetics and diseagesnomes (Organization of pro and eukaryotic Genome and
importance of junk DNA, Characteristics, Genome mapping techniques, Genotiog )evol

(15 lectures)
Unit Ill: Epigenetics Transposable elements (6 lectures)
Unit IV: Coding and on-coding RNA- Gene expression (9 lectures)

Engineering Kitchen Activity [Laboratory]
¥ Punnett square fBst
Analysis of germmapping
Pedigree analysis
Calculations to understand genome evolution
Mathematicadquations anghodels for prediction of epigenetic mechanism and inheritance

K K K K

Course Learning Outcomes This paper deals with genetics and genome structures of various
orgamsms. This is a unique paper where classical genetics is combined with modern genomics.
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Upon completion of the course, the student will be able
¥ To understand Mendelian and tMendelian Genetics
To create linkage map and to analyse pedigree chart
To intepret epistasis and gene interactions at various levels
To grasp epigenetics and population genetics
To know the structural and functional aspect of genome and proteome

K K K K

Teaching Plarmbeory)

Week 1: Discovery of the gene concept

Week 2: Mendeliarand nonMendelian inheritance
Week 3: Genomes Gene interaction

Week 4: Epistasis Linkage and recombination

Week 5: Population genetics and diseases

Week 6: Organization of pro and eukaryotic Genome
Week 7: importance of junk DNA, Characteristics
Week 8: Genome mapping techniques

Week 9: Genome evolution

Week 10: Epigenetics

Week 11: Transposable elements
Week 12: Coding and nowgoding RNA
Week 13 Gene expression.

and 14:

References
1. Introduction to Genetic AnalyBiiths et al., W H Freeman & Company, 10 edition, 2010.
2. GenomeRA Brown, Garland Science, 3 edition, 2006.
3. Molecular Biology of thalBefts et al., Garland Science, 5 edition 2007.
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SEMSTERBVII

VIl .1 Algorithms for Computational Mathematics: Numerical Methods [Theory + Practical]
[Semester W] [3 BDOD2]

Course Obijectiveiln practical scenarios, the governing mathematical models are usually too complex to
be solved analytically and numerical techniques become the only way out to approximate the solutions
This paper aims to teach the studehitions of nonlinear equatiansone variable with error analysis,
interpolation and approximation, numerical differentiation and integration, direct methods for solving
linear systems, numerical solution of ordinary differential equBtiche end of this papestudents

should hee the ability to compare the computational methods for advantages and drawback and choose
the suitable computational method among several existing methods for underlying physical problem. In
this paper, students will write codes in C/C++ for implementafioumerical methods.

Keywords: Nonlinear EquationsS/stem of nonlinear equatiorsterpolation; Numerical integration
and differentiation

Unit I: Solving Nonlinear EquationsGraphical method Bracketing and Nebracketing approach.
Bisection, Mthod of false position, Iterative method, NevRaphson method and Secant method
Errors and rate of convergence (12 lectures)
Unit II: Matrix notation of a system of linear equatiddgussian elimination and Gasesi&lel method
P Pivoting- Rowechelon form- LU factorization- CholeskyOs methedl-conditioningb norms -

Solution of aystem of nonlinear equations (9 lectures)
Unit [ll: Polynomial interpolationForward, Backward and Divided differendegcewise lineand
Cubic Spline interpolatierierrors in interpolation (9 lectures)

Unit IV: NewtonCotes Integration Formulalrapezoidal and SimpsonQOs ruBsussian quadrature
error formulae Euler, Modified Euler and Runi§atta methods for solution diifferential equations
Power method, QR method, GershgorinOs theorem for Eigen Value problems (12 lectures)

Engineering Kitchen Activity [Laboratory]

¥ Writing C/C++ programs for finding root of the equations using Bisection, Newton
Raphson, Iterative and Secant methods

Writing C/C++ programs for solving system of linear equations

Writing C/C++ programs for interpolation, forward, backward and divided difference
Writing C/C++ programs for methods of numerical integration

Writing C/C++ programs for Euler and Runf@tta methods

K K K K

Course Learning OutcomesAfter completing this course, student should be able to;

¥ Understand the need of numerical techniques and their importance in real situations

¥ Learn different techniques of solvimg+linear equations such as Bisection method, Newton
Raphson method, Regula falsi method, Secant method & Iterative methods

Analyze errors associated with these methods and their rate of convergence

Learn Gauss elimination, Gauss seidel, LU decompasitioods for solving system of linear
equations with pivoting concepts

Learn polynomial interpolation, linear and cubic spline interpolations

Analyze errors of interpolation

Conceptualize numerical integration and errors associated with it

Learn EulerOs thed and Rung&utta method for numerical solution of differential equations
Write programs of all these numerical methods in C/C++

K K

K K K K K
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Teaching Plarmbeory)

Week 1 Solving Nonlinear Equations ; Graphical method ; Bracketing and Non
bracketing approach
Week 2 Bisection Method; Method of false position

Week 3 Iterative method; NewteRaphson method and Secant method

Week 4 Errors and rate of convergence for above mentioned techniques

Week 5 Matrix notation of a system of linear equati@eussian elimination and Gal
Seidel method ~

Week 6 Pivoting ;Rowechelon form; LU factorization; CholeskyOs method ; ill
conditioning; Norms

Week 7 Solution of a system of nonlinear equations

Week 8 Polynomial interpolation; Forward, Backwardivided difference

Week 9 Piecewise linear and Cubic Spline interpolation

Week 10 Errors in interpolation

Week 11  Newton Cotes Integration Formula; Trapezoidal and SimpsonOs rule
Week 12  Gaussian quadrature; Error formulae
Week 13  Euler; Modified Euler and Ruri§atta methods for solution of differential
equations
Week 14  Power method; QR method; GershgorinOs theorem for Eigen Value prol
References
1. Applied Numerical AnalgsiB. Gerald and P. O. Wheatly, Pearson Edutradian2007.
2. Introduction to Applied Numerical Afarlysidamming, Dover Publications, 2012.
3. Elementary Numerical Ar&dlypsisigorithmic ApprogghD. Conte and Carl de Boor, McGraw
Hill, 1980.
4. Numerical Recipes: The Art of Scientific, Goirpdifiogy, William H. Press, Saul A. Teukolsky,
William T. Vetterling, Brian P. Flannery, Cambridge University Press, 2007

VIl.2 SoftwareEngineering and Project Management[Theory + Practical] [SemesterVIl] [3 DO
b2]

Course Objectives:This courseobjective is to train students in developing software and large scale
software products in a systematic manner through requirement analysis, design principles, quality
assurance, software process models, estimation of schedules, productivity and cost.

Keywords:Software Engineerin§oftware Process Mode&gheduling Estimation Moddtsoductivity
Estimation

Unit I: Introduction to software EngineeriBgSoftware Engineering Principi2Software metricB
Software development liggcle (12 lectures)
Unit Il: Software Process ModBISoftware Requirement ProcésSystem DesighTesting

(12 lectures)

Unit lll: Scheduling Estimation Models (6 lectures)
Unit IV: Productivity Estimatio® Cost Estimatio® Schedule EstimatiddRisk ManagemeBtCase
Study (12 lectures)

Engineering Kitchen Activity [Laboratory]

¥ Analysis of a desktop/enterprise Software Applications under lens of software design
fundamentals

¥ Requirement gathering, verification and specification of a new Software Project

¥ Creating Prototypes and outlines of problems in the frame of Software engineering aligned with
design methodologies

¥ Reverse engineering management aspects any Open Sdwae $wbject and identify
Software
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Software Projects sign off with Project Charter and management of project plans
Hands on Experiment on Requirement Management, Deliverable attributes of Software projects
Design a Software Application, Product, andc®eand integrate with existing system

Estimation of Costing of Software, Time sheet management in estimation of Effort, Resource
Management

Design of User Guides, Software Manuals, Update Documentation, Release Guides, Deployment
Guides, FAQs

¥ Basic Uderstanding on use of Agile & Scrum

¥ Innovation Project

K K K K

+#

Course Learning Outcomes
¥  Will have understanding of Software Engineering basics.
Will have understanding of Software Process Models.
Will have understanding of Software Requirement Process.
Will have understanding of System Design.
Will have understanding BéstingApproaches.
Will have understanding of Scheduling Estimation.
Will have understanding of Productivity Estimation.
Will have understanding of Cost Estimation.
Will have understandiof Risk Management.

KK KK KKK K

Teaching Plambeory)

Week 1 and 2: Introduction to Software Engineering; Software Engineering Prin
Week 3 and 4: Software metrics; Software developmentyifie
Week 5 and 6: Software Process Models; Software Requirérmrgss
Week 7 and 8: System Design Process; Software Testing
Week 9 and 10: Scheduling Estimation Models
Week 11 and 12: Productivity Estimation; Cost Estimation
Week 13 and 14: Schedule Estimation; Risk Management
References:

1. Requirements Ris Drown Software Prbgisteman and Cook, Computer (November 2001).
2. Software Engineering: A Look Back and A Path toL#neBatyridancy, December 14, 1996. 3.
Applied Software Project Management, Andrew Stalldannger Greene, O Reilly, 2005.

3. R.S. Pressman, OSoftware EdgjneegictgionerOs apprbdcEd,, McGraw Hill Int. Ed.,
2001.
4. K. K. Aggarwal&Yogesh Singh, OSoftware ERgihEering&y Age International, 2005.

VI1.3.1: Computer Languae Design & Engineering[Theory] [Semester VII] [3 D1D0]

Course Objectives:The objective is to introduce the students the basic techniques that underlie the
practice of Compiler Construction. The course will introduce the theory and tools thataradabdly
employed in order to perform synthsected translation of a hilgvel programming language into
executable code.

Keywords:Micro programming; Lexical analyzer; TokearsingCode generation

Unit I: Micro programmingFunctbn and structure of compilers (9 lectures)
Unit Il: Lexical analyz&TokensbParsin@ Type system (12 lectures)
Unit Ill: Run time environment (9 lectures)
Unit IV: Code generation and optimizatidimtro OptimizationD XML parser (12 lectures)
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CourselLearning Outcomes

¥ Introductionto the compileraandtheircomponents
Basicof languagdesigrandrequirements
Learningaboutseveralypesof languagesndtheiradvantagesnddisadvantages
Understandingariougphasesf thecompilerandtheir practicalmplementation.
Practicatiemonstrationf tokenizationparsingandlexicalanalyses
Understandingndimplementationf the Runtimeenvironment
LearningaboutCodegeneratiomndcodeoptimizationusingC, C++ or Javaasanexample

KK KKK K

Teaching Plarmbeory)

Week 1: Language design basics
Week 2: Micro programming
Week 3: Function and structure of compilers
Week 4: Lexical analyzer; Design of a lexical analyzer generator; conjexirfnears
Week 5: Tokens; Parsing; Type system
Week 6: Top down parsing; recursive descent and predictive parsing; LL(k) parsin
Week 7: Bottom up parsing; LR parsing; handling ambiguous in bottom up parsers
Week 8: Top down and bottom up approactdasta types; mixed mode
Week 9: Expression; subscripted variables; sequencing statement; subroutines
Week 10: Functions: parameters calling; subroutines with side effects
Week 11: Syntactic analysis
Week 12: Run time environment; Code generationagatithization
Week 13 XML parser
and 14:
References:

1. Engineering a Com@itemper, K.D. and Torczon, L., MorganKaufmann. 2012
2. Parsing Techniques: A PracticdDickii@eune, Ceriel J.H. Jacobs, Springer, 2007
3. Compilers: Principles, Techrigimssap Aho, Sethi, Ullman, Addisdresley Pub Co, 1986.

VI1.3.2: Making Society Smart through Computational Social Systenfiheory] [Semester V]
[3D1D0]

Course Obijectives: This course gives to students basic computational understanding to create
knowledge and scientific conclusions in an interdisciplinary manner in the several domains of the real
world such as Social Network, Media, Information SystemgeyeEhance, Smarities, Digital
humanities etc.

Keywords:Social networks analy&igyital HumanitiesTechnologicatthics SecurityUrban planning
Unit | : Media & Society (9 lectures)

Unit Il: Social networks analyBiBigital Humanitie® TechnologicdtthicsbPrivacy & Security
(12 lectures)

Unit lll: Human Dynamics (9 lectures)
Unit IV: Urban plannind Transportation analydis-inancial & business analyfiddealth analytic®
Smart citie® Smart information systef§&overnance (12 lectures)

Engineering Kitchen Activity [Laboratory]
I Projects for understanding Social networks.
I Projects for patterns analysis in Digital sociology.
I Projects on Privacy and Security aspects.
I Hands on experiments for Urban planning techniques.
I Projects on Intelligent transportation systems.
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Hands orexperiments for problem solving in Smart Cities and Smart governance.
Innovation Project.

Course Learning Outcomes The course will have followiBgurse Learning Outcomes

Will have understanding of Social networks.

Will have understanding of the intpat aspects of Digital humanities.

Will have understanding of Privacy and Security related issues.

Will have understanding of applying intelligent approaches for problems in Smart Cities.
Will have understanding of Intelligent transportation systems.

Will have understanding Information Systems and Smart governance.

Teaching PlarTbeory)

Week 1 and 2 Introduction to Computational Social Systems
Week 3 and 4 Logic of Social Inquiry
Week 5 and 6 Fundamentals of Social Networks Analysis

Week 7 and 8 Digital Humanities; Technological Ethics Privacy & Security
Week 9 and 10  Data and Technology Driven Decisions; Projects planning and execi

social context

Week 11 and 12 Smart Living Environment; Smart Citie§oxernance: Adoption and

Challenge
Week 13 and 14 Information Technology Systems; Management Information System:
References
1. Bit by Bit: Social Research in the DjditattAge Salganik, 2013

2.
3.
4

Media and Society, Sixth Bditbael O'Shaughnessy, Jane Stadler, and Sarah Casey

Digital Socioldggborah Luptor2014

Smart Sustainable Cities of the Future the Untapped Potential of Big Data Afekdies and Conte
Computing for Advancing SustaiBiiliyimon Elias, 2018.

VI11.3.3: Introduction to Natural Language Processing[Theory] [Semester VII] [3 D1D0]

Course ObjectivesThis course objective is to train students in advanced understanding of NLP, Deep
learning approaches and their implementation. In addition, the course introduces the deep learning
framework such as Tensor Flow and solve -avoela problem through projects on sentiment analysis,
sentence classification and speech recognition.

Keywords:Deep LearningNord Vector RepresentatiopMachine TranslatipBpeech recognition

Unit I: Advanced concepts in NIBPDeep Learning Approaches (9 lectures)
Unit 1l: Simple Word Vector Representatiddsanced word vector representatibridamed entity
recognitiorbIntroduction to TensorFloswwanguage Modeling (12 lectures)
Unit Ill: Machine TranslatidbParsingd Sentiment Analysis (9 lectures)

Unit IV: Sentence ClassificatbSpeech recognitidmAdvancedachine Translath (12 lectures)

Engineering Kitchen Activity [Laboratory]

Projects for understandiigtural language processing.
Hands on experiments of Deep learning approaches.
Hands on experiments for Sentiment analysis in Media.
Hands on experiments for Speech recognition.

Hands on experiments for Emotion recognition.
Projects on Machine Translation.

Innovation Project.
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Course Learning Outcomes
I Will have deep and advanced understanding of Natural Language Processing concepts.
I Will have experiment level knowledge of Deep learning approaches.
I Will have understanding of real world project on NLEinaadio or video.
I Will have understanding of NLP applications in Emotion recognition, Speech recognition,

translation etc.

Teaching PlarTbeory)

Week 1: Advanced concepts in NLP Deep Learning Approachés Deep Feed
Forward networkiegularizations; training deep models; dropouts

Week 2: Advanced concepts in NP Convolutional Neural Network; Recurrent Neu
Network; Deep Belief Network

Week 3: Deep Learning ApproachgsObject recognition; sparse coding; computer
vision

Week4: Simple Word Vector Representatiamsrd2vec; GloVe

Week 5: Advanced word vector representatitarsguage models; softmax; single laye
networks

Week 6: Neural Networks and backpropagatiorNfamed entity recognition

Week 7: Language Modelingecurrent neural networks for language modeling and
tasks

Week 8: Machine Translatio®RUs and LSTMs

Week 9: Introduction to TensorFlow

Week 10: Sentiment Analysisid summarizatioiSentence Classification

Week 11: Advanced Machine TranslatitJser Interfaces; Mdwlachine Interfaces;
Week 12: Natural language Querying Tutoring and Authoring Systems

Week 13 Advanced Speech recogniti@@mmercial use of NLP, Semantic Interpretat
and 14: Information Retrieval

References

1. Foundationsstitistical natural language prbkeessimg, C. D., Manning, C. D., & SchYtze, MIT
press, 1999.

2. Speech and language processing: An introduction to natural language processing. Computations
speech recogniticaisky, D, 2010.

3. DeepLearning (Adaptive Computation and Maching lasaom)fellow, Yoshua Bengio
Aaron CourvilleFrancis Bach, 2016.

4. DeefearninfprComputdfisionwithPytharidrianRosebrock?2018.

VIl.4 Visual arts & aesthetics [Theory] [Semester VII[[2 DO DQ]
Course Obijective:This interactive learning module intends to provide basic appreciation of various
forms of art and aesthetics, its cultural influence, and how such concepts are to be integrated while

designing UI/UX.

Keywords:Visual artAesthetics; Art, technology and society

Unit I: Introduction to media art, computer digital art and interactive art (12 lectures)
Unit Il: Aesthetic strategies in processuat art, technology and societynteraction as aesthetic
experience (9 lectures)
Unit Ill:  Aesthetic of interaction in digital aftesthetic and new media (6 lectures)
Unit IV: Interpreting visualizations : : Visualizing interpretatidase studies (15 lectures)
Outcome:

¥ Concept of art and aesthetics in communication.
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¥ How to use art and aesthetic sensibilities in digital media technologies, advertisement, and
communication.

¥ Practical case studies for skill enhancement.
¥ Learning integration of art and technology follifeadxperiences.

Teaching PlarTbeory)

Week 1: Introduction to media art

Week 2: Introduction to computer art

Week 3: Introduction to digital art

Week 4: Introduction to interactive art

Week 5: Aesthetic strategies in processual art
Week 6: Art, technology and society

Week 7: Interaction as aesthetic experience
Week 8: Aesthetic of interaction in digital art
Week 9: Aesthetic and new media

Week 10: Interpreting visualizations

Week 11: Visualizing interpretations
Week 12: Case studies

Week13 Case studies

and 14:

References
1. Aesthetics of Interaction in DigikatfatkKwastek, MIT Press, 2013
2. Graphesis: Visual forms of knowledge pobduactEzobDrucker, Harvard University Press, 2014.
3. SpeclLab: Digital Aesthetics and PrSetsilative Compulotganna Drucker, University of
Chicago Press, 2009

VI1.5.1 Environment Management [Theory] [Semester VII[3 D1D0]

Course Obijective Provides an understanding of how to identify and evaluate the environmental impacts
of developrental projects or product/service. Understanding the nature of environmental impact and
minimizing the impact within the context of Environmental management. It demonstrates the types of
information required for assessing the impacts of a proposal ifin spgtonmental parameters. To
impart knowledge of geospatial modelling in evaluating and mitigating the environmental impacts.

Keywords: Satellite remote sensi@gographical information systé@iS); Satellite image processing
Waste managemeS8ustainable development

Unit | : Introduction to Environmental Impact Assessment (EIA) and Environmental Management (EM).
EIA: Scoping, Public consultation, Expert appraisal committee and Environmental clearance of various
projects; Introduction to Satidlremote sensing and Geographical information systeri2 lectres)

Unit Il: Satellite image processing: Land use Land cover, Spectral bands of vegetation through
Normalized difference vegetation index (NDVI), Ecosystem modelling: Satelligptopaigdata) and
NDVI, Urbanization, Urban Planning and Grow@entral Place Theory (12 lectures)

Unit lIl : Geometry and Ordering, Burgess Model for City Planning, Growth Pole and Growth Centre
Theory and Demographic Transition Mode, WMateagement; Municipal Solid Waste Management,
Hazardous Waste Management & Radioactive Waste Management, Waste Management: Physicochemici
Treatment of Solid and Hazardous Waste, Biological Treatment of Solid and Hazardous Waste & landfill

design (12 lectures)
Unit IV: Environmental management tools and techniques of sustainable development. Environmental
Law (9 lectures)

Course Learning Outcomes This paper deals with various tools and techniques to assess
environmental impacts caused by anthropogenic activities. Upon completion of the course the students
would be able to
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Have basic knowledge of satellite remote sensing and its applicatioonimental science.

Have knowledge of Environmental Impact Assessment (EIA) & Environmental laws in India.
Able to use Geospatial software (GIS).

Able to prepare basic maps e.g., elevation, vegetation etc.

Classify Land use and Land cover through satellite images.

Assess urbanization through spectral band index.

Able to quantify the complex environmental impacts through GIS.

K K K K K K K

Teaching PlarTbeory)

Week 1: Introduction to Environmental Impact Assessmhit)and Environmental
Management (EM).

Week 2: EIA: Scoping, Public consultation, Expert appraisal committee and
Environmental clearance of various projects.

Week 3: Introduction to Satellite remote sensing and Geographical information sys

Week4: Introduction to Satellite remote sensing and Geographical information sys

Week 5: Satellite image processing: Land use Land cover

Week 6: Spectral bands of vegetation through Normalized difference vegetation in
(NDVI).

Week 7: Ecosystem modlang using Satellite topographical data (DEM) and NDVI

Week 8: Urbanization and its hazards, Urban Planning and Gr@ettitral Place Theol

Week 9: Geometry and Ordering, Burgess Model for City Planning, Growth Pole a

Growth Centre Theory aridemographic Transition Mode.

Week 10: Waste Management; Municipal Solid Waste Management, Hazardous W«
Management & Radioactive Waste Management.

Week 11: Waste Management: Physicochemical Treatment of Solid and Hazardous
Biological Treatmewf Solid and Hazardous Waste & landfill design.

Week 12: Environmental management tools and techniques of sustainable develop
Week 13 Environmental Law.
and 14:
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VI1.5.2 Engineering at Molecular Scale: Devices and NanotechnolgdTheory + Project]
[Semester VII] [ D1D0]

Course Objective This module provides interactive learning of -seiemce and its applications. It
emphasizes to provide learning in material science, medical, photonics, optical, electronic and magneti
devices at nanoscale. It intends to enlighten about identification, fabrication and characterization of nano
based déces

Keywords:Optical device®janoscale photonic devig8ensor Technologfanoscale CMOS design
Unit I: Optical devices, electronic devices, liquid crystal and magnetic devices and their functionality
Spintronic devices (including spin valves MRAM devices} Nanoscale semiconductor electronic

devices CMOS at suli5nm gate length, Carbon nanotubesy lind widdbandgap devicedDevices
for quantum computing (12 lectures)
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Unit Il: Nanoscale photonic deviceBasic propsies of liquid crystalsMolecular properties of the
organic materials and their use in current production and research level electronid dieviEdss

Growth and Epitaxy, Gnacterization of Nanomaterials (9 lectures)
Unit [ll: Introductionto Sensor TechnologyCMOS scaling challenges at nanoscale regiveegce
technologies for sub 100nm CM{I3evice scaling and ballistic MOSFET (12 lectures)
Unit IV: Nanoscale CMOS design, Nanascatuits Non classical CMOS (9 lectures)

Course Learning Outcomes

¥ For students, this course on devices and nanotechnology becomes very important, as this expose:
them to the most versatile and interdisciplinary world of nanotechnology, which is emerging as a
branch having its relevanim various fields like medical, biotechnological, industrial, forensic
science, material science etc.

¥ Students would be exposed to the relevant concepts of nanomaterials, their identification and
characterization along with studying their applicatiopsi¢al, electronic and magnetic devices.

¥ Nano based devices and sensors are a major attraction for students, because this not only make
them understand about the basic principles related to them, but it also inculcates the skills among
students, which arequired to developed navased formulations or devices as a whole.

Teaching Plambeory)

Week 1: Optical devices, electronic devices

Week 2: Liquid crystal and magnetic devices and thetidnality;Spintronic
devicegincluding spin valves and MRAM devices)

Week 3: Nanoscale semiconductor electronic devices

Week 4: CMOS at suii5nm gate length, Carbon nanotubes/ kihd widebandgap
devicesDevices for quantum computing

Week 5: Nanoscale photonic devices

Week6: Basiproperties of liquid crystaldplecular properties of the organic materia
and their use in current production and research level electronic devices

Week 7: Thin Films Growth and Epitaxy, Characterization of Nanomaterials,

Week 8: Introductionto Sensor Technology

Week 9: CMOS scaling challenges at nanoscale regimes

Week 10: Device technologies for sub 100nm CMOS
Week 11: Device scaling and ballistic MOSFET
Week 12: Nanoscale CMOS design,

Week 13 Nanogale circuitdylonclassicaCMOS.

and 14:
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VI11.5.3 Biodefense and Bioengineering [Theory + Tutorial] [Semester V] [3-1-0]
Course Obijectivein this module immunology meets infection and drugs meet vaccines and
immunomodulation. From differedefense techniques in our body to strategies of medicine and

vaccination are dealt in this course. The students will learn about mechanism of infection processes to
thwart the adaptive and acquired immunity.
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Keywords:Immunity; Pathogens; Metabolitesnuno-diffusion

Unit I: Innate and acquired immunityPassive and active immunity’ cell and B cell mediated
immunity- antigen processing, antibody structure and classes (12 lectures)
Unit II: Emerging pathogens and hpathogen intactions- Autoimmune diseasesCance and
Tuberculosis (9 lectures)
Unit lll: Secondary metabolites in plantanate immunity in insects and planfBoll Receptors
Engineered single chain antibedgchniques of biodefense such as RIASELImmunefluoroscence
- production and purification of monoclonal and polyclonal antibody and preparationdaffinity
columns (12 lectures)
Unit IV: Immunodiffusion- Rocket eleatiphoresis Doping test Pregnacy test (9 lectures)

Course Learning OutcomesAfter completion of this paper the students will have understanding about

the immune system and its components. They will also have understanding about the diversity and
capacity of themmune system to produce aefemolecules against newly arising pathogens. They will
also develop understanding about doping test, ELISA, pregnancy test etc. They will be conceptually
equipped with techniques such as production of polyclonal and monoclonal antibody and antibody
engineering.

Teaching PlarTbeory)

Week 1: Innate and acquired immunity

Week 2: Passive and active immunity

Week 3: T cell and B cell mediated immunity

Week 4: Antigen processing, antibody structure and classes

Week 5: Emerging pathogens ahdstpathogen interactions

Week 6: Autoimmune diseases

Week 7: Cancer and Tuberculosis

Week 8: Secondary metabolites in plants

Week 9: Innate immunity in insects and plantsll Receptors

Week 10: Techniques of biodefense such as RIA, EUSAunofluoroscence
Week 11: Production and purification of monoclonal and polyclonal antibody and

preparation of immunaffinity columns
Week 12: Engineered single chain antibody
Week 13 Immunaodiffusion- Rocket electrophoresiBoping test Pregnancy test
and 14:

References
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VI1.6.1 Business automation strategies ERPCase studies and project in industry [Theory +
Practical] [Semester VII][3 D0 D2]

Course Objective:The objective of thERP Busines3ransformation Strategy is to modernize and
integrate business processes and syst&ims. OleapfrogO into the future will empower staff and

students to access information and provide services through an intuitive and integrated interface.

Keywords:Busness Process modeliBrRP, Case studies
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Unit I: Business Process modeling, Process Metrics, Overview of Ensygieses and Business

Processes (12 lectures)
Unit II: Identify and understand the functionalities in an §R@m, issues of ERP architegtdesign
development (9 lectures)
Unit lll: Performance & Capabilities Gaps, BusiRescess mapping & redesign (9 lectures)

Unit IV: Advanced ERP modules, Industry specifie stagly, Project implementation (12 lectures)

Course Learning Outcomes
¥ Have a clear understanding of the Business Enterprise and itOs processes
Understanding of ERP system and its advantages
Indepth analysis of various ERP modules
Challenges of Integrating these modules athagacy systems
Objectively envision various ERP implementation process
Identify ERP Market Space in various sectors and verticals
Detailed Analysis of Total cost of ownership of ERP.
Understanding ERP architecture and Project teams
Identify and measudifferent performance metrics for Processes

Understanding organisational change management that should be accompanied for efficient
implementation of ERP

K K K K K K K K K

Teaching Plarmbeory)

Week 1  Overview of Enterprise systems and Understanding cross furidiisinaks Processes
Week 2  Business process mapping and redesign

Week 3  Business Process Reengineering

Week 4  Identify and measure different performance metrics for processes

Week 5 Understanding of ERP system and its functionalities

Week Indepthanalysis of various ERP modules and review challenges of Integrating thes
6&7 modules with the Legacy systems

Week 8 ERP implementation processes and analyse their advantages and disadvantages
Week 9 Detailed Analysis of Total cost of ownership of ERP

Week 10 Understanding ERP architecture and Project teams

Week 11 Identify ERP Market Space in various sectors and verticals and ERP selection critel
Week 12 Understanding organisational change management for efficient implementation of E
Week 13 ERP Maintenance

Week 14 Advanced ERP modules

References
1. Bradford, NR010). Modern ERP Systems: Select, Implement and Use TodayOs Advanced
BusinesS$ystems. 2nd Edition, Lulu.
2. Desai, S., Srivastav@2®13). ERP toIRP Acase Study Approach. Eastern Economy
Edition: PHI Learning Private Limited.
3. Magal SWord J. Essentials of Business Processes and Information Systems. Wiley.
4. Sandoe K., Corbitt G., BoykROR1). Enterprise Integration. Wiley.

VI1.6.2 Circuit Analysis and Synthesi§Theory + Practical] [Semester VII][3 D0D2]

Course Objective: This module is designed to enable the students with ¥kitls énalyzing an
electronic circuit and (ii) to synthesis a circuit based on practical needs. All necessary theoretical inputs al
explained in details to achieve the said objective. Module also explains the calculation methods to
determine voltages, oemts, power factors and other attributes of electrical circuits.

Keywords:Circuit analysis; Resonance; Phasor diagram
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Unit |: Basic circuits analysi®hmOs LawKirchoffs laws- DC and AC Circuits Resistors in series
and parallel circuitdlesh current and node voltage method of analysis for D.C and A.C. -circuits
Phasor DiagramPower, Power Factor and Energy (9 lectures)

Unit Il: Network reductionred network theorems for dc aad circuits voltage and current division,
source transformation star delta conversion Thevenins and Nortons TheoremSuperposition
Theorem Maximum power transfer theoreiReciprocif Theorem Resonance and coupled circhits
Series, parallel resonance and their frequency resPoatity factor and Bandwidth (12 lectures)

Unit lll:  Self and mutual inductanc€oefficient of coupling Tuned circuits Single tuned circait
Transient response for DC circuit3ransient response of RL, RC and RLC Circuits using Laplace
transform for DC input and A.C. with sinusoidal input (9 lectures)

Unit IV: Characterization of two port networks in terms of Z,Y and h paramétees phase circuis
Three phase balanced / unbalanced voltage seunatysis of three phasevBe and 4wire circuits
with star and delta connected loads, balanced & unbal&i@exbr diagram of voltages and currents
power and power factor measuents in three phase circuits (12 lectures)

Engineering Kitchen Activities [Laboratory]

¥ Verification of nodal voltage and mesh current methods for solving circuits.
¥ Verification of important network theorems.

¥ Study of the response of fiirst order RC and RL circuits.

¥ Study of the response of a series and a parallel RLC circuits.

Course Learning Outcomes

¥ To understand difference between various types of electric circuits like DC and AC Circuits with
Resistors in series and paralldlunderstanding related basic laws like OhmOs Law, KirchhoffOs
laws

¥ To understand various circuit analysis methods like Mesh current and node voltage method of
analysis for D.C and A.C. circuits, Network reduction and network theorems for dc and ac
circuits , voltage and current division, source transformation, star delta conversion, Thevenins
and NortonOs Theorem, Superposition Theorem, Maximum power transfer theorem, Reciprocity
Theorem

¥ To study resonance and coupled L, C, R circuits : Seriksl, neg@nance and their frequency
response , Quality factor and Bandwidth, Self and mutual inductance, Coefficient of coupling
,Tuned circuits , Single tuned cireditansient response for DC circuits , Transient response of
RL, RC and RLC Circuits ugibhaplace transform for DC input and A.C. with sinusoidal input

¥ To learn about characterization of two port networks in terms of Z,Y and h parameters.

¥ To familiarize students with Three phase circuits: Three phase balanced, unbalanced voltage
sources, Angsis of three phasew8re and 4wire circuits with star and delta connected loads,
balanced & unbalanced Phasor diagram of voltages and currents, power and power factor
measurements in three phase circuits.

Teaching Plarmbeory)

Week 1: Basic circuit analysis, OhmOs Law, Kirchoffs laws, DC and AC Circuits,
Resistors in series and parallel circuits.

Week 2: Mesh current and Node voltage method of analysis for D.C and A.C. circt

Week 3: Phasor DiagramPower, Power Factor and Energy.

Week 4: Network reduction and Network &brems for dc and ac circuitsjtage and

Current division.
Week 56: Source transformation, Star delta conversion, Thevenins and Nortons Thi
Superposition Theorem, Maximum power transfer theorem, Reciprocity

Theorem.

Week 7: Resonance and coupled circuits, Series and parallel resonance and their
response, Quality factor and Bandwidth.

Week 8: Self and mutual inductance, Coefficient of coupling, Tuned circuits, Sing
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circuits.
Week 910: Transientesponse for DC circuits, Transient response of RL, RC and RL(
circuits using Laplace transform for DC input and A.C. with sinusoidal inp
Week 11: Characterization of two port networks in terms of Z, Y and h parameters.
Week 12: Three phase circuifBhree phase balanced / unbalanced voltage sources.
Week 13: Analysis of three phasev8e and 4wire circuits with star and delta connecte
loads, balanced & unbalanced circuits.
Week 14: Phasor diagram of voltages and currents, Power and poweanéastorements
in three phase circuits.
References

1. Linear circuits: analysis and syxykhiageri Ramakalyan, Oxford University Press, 2005,
2. Linear circuit anaky8isi Kong Tse, AddiseWesley, 1998

VI1.6.3 Systems Biology [Theory + Practical[Semester VII] [2-0-4]

Course ObijectiveThis module approaches the biological equations and events as a whole and combines
different streams of biosciences to get a bigger picture. From Biological complexity and circuits to neural
models and plasticitfrom biophysical properties of macromolecules to developmental bitiagy

module explores cutting edge technologies of biosciences to novel findings that travel to hitherto

unexplored fields.

Keywords:Biological complexitZognitive and neuralodding;Neural imagingynapse and networks

Unit |: Biological complexity Biological circuits Bio-physical properties of macromolecul&io-
molecular interaction analysiBevelopmental biologyData integration and hypothesis generation

Reversild reactions and feedback loops (8 lectures)
Unit Il: Transient networks, Behavioral netwer€ognitive and neural modellingMemory and
Learning- Neural models (vision, memory function, rhythBynapse and netwof&eural plasticity
and computational learning (8 lectures)
Unit lll: Artificial intelligenceNeural imaging (4 lectures)
Unit 1V: Biological complexity, biological circitBiophysical properties of macromolecul&io-
molecular interaction analysis (8 lectures)

Engineering Kitchen Activity [Laboratory]
¥ Gene Regulation/Interaction networks models.
¥ Intercellular signalling network analysis.
¥ Creating biological databases and software.
¥ Small projects integrating different biological parameters.

Course Learning Outcomes After completion of this paper the students will have understanding about
biological networks and organization of biological systems, designing simple organisms. They will be
equipped to do perform biological data analysis, ppobé@in interaction networks etc. This course will
involve developing small projects integrating various database, software and streams of biological science

Teaching Plarmbeory)

Week 1: Biological complexityBiological circuits

Week 2: Bio-physicaproperties of macromolecules

Week 3: Bio-molecular interaction analysis, Developmental biology

Week 4: Data integration and hypothesis generation, Reversible reactions and fee
loops

Week 5: Transient networks, Behavioral netwdClognitive andeural modelling

Week 6: Memory and Learning
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Week 7: Neural models (vision, memory function, rhyth8ynapse and networks

Week 8: Neural plasticity and computational learning
Week 9: Artificial intelligence
Week 10: Neural imaging
Week 11: Biological complexity, biological circuits
Week 12: Biophysical properties of macromolecules
Week 13 Bio-molecular interaction analysis.
and 14:
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