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PREAMBLE

INTRODUCTION

Higher education is very important for the growt h and development of any country.

It is a living organ and requires continuous changes to ensure the quality of

education. National Knowledge Commission and University Grants Commission

have recommended many academic reforms to address the challenges of todayds
networked globalized world. People are coming together with the help of new

technologies which is resulting towards new aspirations, expectations,

coll aborations and associations. The concept
relevant and signi ficant anymore. The UGC guidelines on adoption of Choice

Based Credit System may be an important step to revamp the processes, systems

and methodologies of Higher Educational Institutions (HEIS). The teacher centric

mode be changed to learner centric mod e. Class room teaching and learning be

made effective; relevant and interesting. Concepts and theories be explained with

examples, experimentation and related applications.

A culture of discussions, arguments, interpretations, counter -interpretations,  re-
interpretations, and opposing interpretations must be established. Research
should not only be confined to redefinition, extension and incremental change.
Innovation & creativity should become an epicenter for all research initiatives.
The most impo rtant capital is the human capital and thus the ultimate objective is

to develop good human beings with utmost integrity & professionalism for this new

world.

The Choice Based Credit System supports the grading system which is considered

to be better than  conventional marks system. It is followed in many reputed
institutions in India and abroad. The uniform grading system facilitates student
mobility across the institutions within and across the countries and also enable
potential employers to assess the performance of the students. The Choice Based
Credit System makes the curriculum interdisciplinary and bridge the gap between
professional and liberal education.

CHOICE BASED CREDIT SYSTEM
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The Indian Higher Education Institutions have been moving from th e conventional
annual system to semester system. Currently many of the institutions have
already introduced the choice based credit system. The semester system
accelerates the teaching-learning process and enables vertical and horizontal
mobility in learning. The credit based semester system provides flexibility in
designing curriculum and assigning credits based on the course content and
hours of teaching. The choice based credit system provides a &afeteriadtype
approach in which the students can take courses of their choice, learn at their
own pace, undergo additional courses and acquire more than the required credits,
and adopt an interdisciplinary approach to learning. It is desirable that the HEIs
move to CBCS and implement the grading system.

A. Programme Educational Objectives (PEOS)

This scheme and courses are related to four year Information
Technology programme with following Programme Educational
Objectives (PEO).

1. To provide in -depth knowledge and fundamentals to make IT
professionals and in p  ursuit of higher studies.

2. To equip students with analytical and technical knowledge for solving
real life problems with reliable IT solutions

3. To promote and enrich students through participation in various
technical, non -technical and socio -economic events .

4. To make students aware of social issues, professional ethics and
make them adaptable to different cultures.

B. Types of Courses

Courses are the subjects that comprise the Information Technology programme.
1. A course may be designed to comprise lectures, tut orials, laboratory work,
field work, outreach activities, project work, vocational training , Vviva,

seminars, term papers, assignments, presentations, self-study etc. or a
combination of some of th ese components .

2. The learning objectives and learning outcome s of each course will be defined
before the start of a semester.

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on
June 03, 2016
5



3. Courses are of three kinds: Core, Elective and Foundation.

i. Core Course (CC): Thisis a course which is to be compulsorily studied
by a student as a core requirement to complete the requirement of
B.E. in Information Technology

ii. Elective Course: An elective course is a course which can be chosen
from a pool of subjects . It isintended to support  the discipline of study by
providing an expanded scope, enabling exposure to another discipline/
domain and n urturing a student® proficiency/ skill. An elective may be
of following types:

a) Discipline Centric Elective (ED): It is an elective course that
adds proficiency to th e students in the discipline

b) Generic Elective (EG): It is an electiv e course taken from other
Engineering disciplines and enhances the generic proficiency and
interdisciplinary perspective of students

c) Open Elective (EO): It is an elective course taken from non-
engineering disciplines that broadens the perspective of an
Engineering student

iii. Foundatio n Course: A Foundation course leads to knowledge enhancement
and provides value based training. The Foundation Courses may be of two
kinds:

a) Compulsory Foundation (FC): It is based upon content that |eads to
fundamental knowledge enhancement in sciences , humanities, social
sciences and basic Engineering principles . They are mandatory for all
disciplines.

b) Elective Foundation (FE): It can be taken from among a pool of
foundation courses which aim at value -based education. They may
provide hands -on-training to improve competencies and skills or
provide education on human, societal, environmental and national

values.
4. Each course contributes certain credits to the programme. A course can be
offered either as a full course (4 ¢  redits) or as a half course (2 credits). A full
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course is conducted with 3 hours of lectures and either 1 hour of tutorial or 2
hours of practical work per week. A half course is conducted with 2 hours of
lectures.

A student of u ndergraduate programme has  to accumulate about 50% credits
from the Core Courses; about 20% credits from the Foundation Courses; and

the remaining credits from the Elective Courses to become eligible for the
award of degree.

. A course (full/half) may also be designed without lectur es or tutorials.
However, such courses may comprise Field work, Outreach activities, Sports,
Project work, Vocational Training, Seminars, Self -study etc. or a combination of

some of these.

A project work/dissertation is considered as a special course inv olving application
of the knowledge gained during the course of study in exploring, analyzing and
solving complex problems in real life applications. A candidate completes such a
course with an advisory support by a faculty member.

Apart from the above cou rses, audit courses may be offered. They do not carry
credits but aim at expanding knowledge or bridging deficiency in knowledge or
skill.

C. Examinatio n and Assessment

The following system will be implemented in awarding grades and CGPA under
the CBCS system.

1. Lette r Grades and Gr ade Points: A 10-point grading system shall be used
with the letter grades as given in Table 1 :

Tablel: Grades and Grade Points

Letter Grade Grade point
O (Outstanding) 10

A+ (Excellent) 9
A (Very Good)

B+ (Good)

B (Above ave rage)
C (Average)

P (Pass)

F (Fail)

Ab (Absent)

OO|~h|j01O|N|00
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2. Fail grade: A student obtaining Grade F shall be considered fail and will
be required to reappear in the examination. If the student does not want to
reappear in an elective course (thatis, E G, ED, EO, FE but not CC or FC
courses ) then he/she canre -register afresh for a new elective course

3. Audit course: For audit courses, &atisfactorydor Urisatisfactorydshall be
indicated instead of the letter grade and this will not be counted for the
computation of SGPA/ CGPA.

4. Fairness in Assessment: The CBCS promotes continuous evaluation
system where the weightage of end semester examinations should not be
more than 60%. The departments shall design its own methods for
continuous evaluation. It shall h ave the flexibility and freedom in designing
the examination and evaluation methods that best fits the curriculum,
syllabi and teaching -learning methods. In this regard, checks and balances
will be implemented to ensure fair and effective assessment and e xamination
process.

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

i. The SGPA is the ratio of sum of the product of the number 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:

4(°6)
ac

SGPAS) =

Where C;is the number of credits of the ith course and G;is the grade
point scored by the student in the ith course.

ii. 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
programm e:

a@:s)
ac

CGPA=
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where Sjis the SGPA of the it semester and C; is the total number of
credits in th at semester.

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

iv. CGPA shall be converted into percentage of marks, if required by
multip lying CGPA with 10.

PROGRAMME STRUCTURE

The B.E. Information Technology programme consists of 8 semesters, normally
completed in 4 years. The total span period cannot  exceed 7 years .

The courses offered in each semester are given in the Semester-wise Co urse
Allocation scheme of B.E. Information Technology

The courses under FC and common pool of electives offered for students of all
disciplines under FE, EG and EO categories are listed under separate tables in

the scheme. The discipline centric courses u nder CC and ED categories are
listed separately.

A course may have pre -requisite course (s) that are given in the  Semester-wise
Course Allocati on scheme.

A student can opt for a  course only if he/she has successfully passed its pre -
requisite (s).

A stude nt has to register for all  courses before the start of a semester
After second year a student may register for courses leading to a minimum
number of credits as prescribed in the scheme  and a maximum of 28 credits.

Normally a student registers for courses leading to 22 credits.

B.E. Information Technology  programme consists of 176 credits. A student
shall be awarded the degree if he / she ha s earned 168 or more credits.

COURSE CODIFICATION

1. Programme Codes
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The codes for various Undergraduate programm es are as follows:

I. Biotechnology: BT
ii. Computer Engineering: CE
iii. Electronics and Communication Engineering: EC
iv. Instrumentati on and Control Engineering: IC
v. Information Technology: IT
Vi. Manufacturing processes  and Automation Engineering: MA
vii. Mechanical Engineering : ME
2. Departmental Course Codes

The codes for departmental core courses and discipline -specific electives are

specific to each discipline. The first two characters are derived from

depart ment al codes | isted above. The twfdird cha
6DO for pesific icautsesn Ehis is followed by a 2  -digit sequence

number:

i. ITCyy: Core Course
ii. ITDyy: Discipline -centric E lective Course
3. Common Course Codes

The list for courses offered under Compulsory Foundation (FC), Foundation

Electives (F E) and Open Electives (EO) will follow a common code as shown

below. The3 -di git sequence number O6yyyod is taken fr
different types of courses.

iii. FCyyy: Foundation Compulsory Course
iv. FEyyy: Foundation Elective  Course
v.  EOyyy: Open Elec tive Course

4. Generic Electives

A student may take a course under the category of generic elective(EG) offered

by any other department of the institute under the category of core course and
discipline centric elective(ED). However, such options shall be offe red to a
student as per prescribed guidelines of the institute.

V. EVALUATION SCHEME
The courses are evaluated on the basis of continuous assessment , mid -

semester exam inations and end -semester exam inations . The weightage of each of
these modes of evaluation for the different types of courses are as follows
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Type of Course | Continuous Mid - End- Continuous End-
Assessment Semester Semester | Assessment| Semester

(CA), Exam (MS), | Exam (ES), | (CA), Lab Exam (ES),
Theory Theory Theory Lab

FE courses As specified in Thle 3 of Foundation Electives

CC/FC/ED/EG/EO 25 25 50 Nil Nil

Theory with

Tutorial

CC/FC/ED/EG/EO 15 15 40 15 15

Theory with

Practical

Project | and Nil Nil Nil 40 60

Project Il

Training Nil Nil Nil 40 60

Audit Courses - - - - -

1*
1*: The distribut on of mar ks and the mini mum mar k
Audit courses will be determined by the Department.

VI.  EVALUATION AND REVIEW COMMITTEE

The Committee of Course s and Studies in each department shall appoint one or
more Evaluation -cum-Review Committees (ERC), each committee dealing with one
course or a group of courses . This ERC consists of all  faculty members who are likely
to teach such course (s) in the group.

The ERC has the following functions -

(i) To recommend appointment of paper se tters/examiners of various
examinations at the start of each semester.

(i) To prepare quizzes, assignments, test papers etc. for Continuous
Assessment (CA), Mid -Semester examination (MS) and End Semester (ES)
examination and to evaluate them. Normally , each concerned faculty
member, who is also a member of ERC, will do this job for his/her class.
However, in exceptional circumstances any part of the work may be
entrusted to some other member of the ERC.
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(i)  To consider the individual representation of students abou t evaluation and
take remedial action if needed. After scrutinizing , ERC may alter the grades
awarded upward/downward. The decision of the ERC shall be final.

(iv)  To moderate assignments , quizzes etc. for courses given by each of the
concerned faculty members for his/her class with a view to maintain
uniformity of standards

(v)  To review and moderate the MS and ES results of each course with a view
to maintain uniformity of standards.

(vi)  To lay guidelines for teaching a course.
(vii)
VIl.  ATTENDANCE , PROMOTION AND DETENTIO N RULES

1. A student should normally attend all the classes. However, a student will be allowed to
appear in the examination if he/ she has put in a minimum of 75% attendance separately in
each course for which he / she has registered. A relaxation up tiraurraof 25% may be
given on the production of satisfactory evidence that (a) the student was busy in authorized
activities, (b) the student was ill.

2. A student should submit the evidence to the fact 1(a)/amd1(b) above withinseven

working days of rasming the studies. Certificates submitted later will not be considered.

No relaxation in attendance beyond 25% is permitted in any case.

A student with satisfactory attendance will be promoted to the even semester irrespective of

his/ her results in thedd semester examinations.

5. If a student fails to secure a minimum of 22 credits after the completisetofdsemester,
he/ she will not be allowed to register in thed semester till he / she secures a minimum of
22 credits.

6. If a student fails to sire a minimum of 44 credits after the completioricnirth semester,
he / she will not be allowed to register in fifth semester till he / she secures a minimum of
44 credits.

7. There shall be no supplementary examinations. A studbaothasfailed in acourse will
have to reregister for he coursen a subsequent year.

8. If a student fails in any core course during the first four semesters (without repeating a year),
he/she will have to reegister for such courses after the fourth semester.

9. If the student does not want to reappear inedective course (that is, EG, ED, EO, FBut
not CC or FC courses) then he/she canegister afresh for a new electigeurse

10. After second year a student may register for courses leading to a minmmnier of
credis as prescribed in the schemmaaed a maximum of 28 credits. Normally a student
registers for courses leading to 22 credits.

ko
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VIII. DECLARATION OF RESULTS

1. The B.E. Information Technology programme consists of 176 credits. A student
will be awarded the degree if h  e/she has earned 168 or more credits.

2. CGPA will be calculated on the basis of the best 168 credits earned by the
student.

3. The candidate seeking re -evaluation of a course shall apply for the same on a
prescribed pro -forma along with the evaluation fee presc ribed by the University
from time to time only for the End Semester Examination within seven days from
the date of declaration of result.

4. The Institution/University may cancel the registration of all the courses in a given
semester if

i. The student has not cleared the dues to the institution/hostel.

ii. A punishment is awarded leading to cancellation of t he student €
registration .

IX. CURRICULUM MODIFICATION

The curriculum will be updated regularly within a period of 5 to 10 years since last
revision, to keep pace w ith the advancements in the field of Information Technology

X.  CENTRAL ADVISORY COMMITTEE

=14

There shall be a Central Advisory Committee consisting of the following

a) Dean, Faculty of Technology, Chairman
b) Head of Institution

c) Dean Undergraduate Studies

d) Dean Post Graduate Studies

e) Heads of Departments

This Committee shall have the following functions -

1. Lay guidelines for executing all the provisions and stipulations of the programme.
2. Give an interpretation of the rules in case of differences of opinion, which sha Il be
binding on all.
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PROGRAMME OUTCOMES

At the completion of the program the student will achieve the following:

PO1: Ability to understand  the fundamental concepts of mathematics for IT
PO2: Ability to design and implement programming language concep ts
PO3: Ability to design efficient data structure pertaining to optimal solutions

PO4: Ability to design and analyze various algorithm design techniques

POS5: Ability to understand computer architecture and working of operating system
POG6: Ability to deal with security issues in databases and networks

PO7: Ability to provide innovative solutions to real time problems

PO8: Ability to design and develop software solutions
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SCHEMBEMESTEWISE COURSE ALLOCATION

B.E. INFORMATION TECHNOLGERMESER |

Evaluation Scheme
(Percentage weights)

Course . . Pre
Type Subject L| T|P| Credits . .
Code Theory Practical | requisites
CA|MS| ES| CA| BS

FCO001 FC | Mathematicsl | 3|10 4 25| 25| 50 - - None

Computer
FC002 FC P . 3102 4 15| 15| 40 | 15 | 15 None

Programming

Electrical &
FC003 | FC | Electronics |3]0|2| 4 15| 15| 40 | 15 | 15 | None

Engineering
FC004 | FC Physics [3]0]2| 4 15 | 15| 40 | 15 |15 None

Englishl
FC005 | FC J 21010 2 25|25| 50| - | - None
FExxx i

FE Foundzlsltlon N 2 ) ] ) ) ] )
1* Elective
23/25
20
2*

1*: The courseodes, LTP distribution and Evaluation Scheme for Foundation Electives are ¢
Table2.

2*: The actual weekly load depends upon the elective chosen by the student under FE (Refé¢
2)
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B.E.INFORMATION TECHNOLG&ERMESTER |

Evaluation Scheme
(Percentage weights)

Course . : Pre-
Type Subject L|T|P| Credits , .
Code Theory Practical| requisites
CA|MS| ES| CA| ES
F®O6 FC | Mathematicsll | 3| 1|0 4 25 | 25 | 50 | - - None
Fcog | Fc |Engishl 2lolo| 2 |25|25|80| - | - | None

ITCa ac | Chemistry 302 4 15 | 15| 40 | 15 | 15 None

Object
ITC® CC | Oriented 31012 4 15 | 15| 40| 15| 15| None
Techniques
Analog and
ITC®3 CC Dlgltal . . 3/1|0 4 25 25 50 _ . None
Communicatio
n
ITca | cc |Discrete 31110 4 25 | 25|50 | - | - | None
Structure
FBxxx Elective ]
1* FE Foundation T T 2 B B B B B
26/ 28
24
2*

1*: The course codes, LTP distribution and Evaluation Scheme for Foundation Electives ar
in Table2.

2*: The actual weekly load depends upon the elective chosen by the student under FE (Ref
Table2)
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B.E.INFORMATION THEIOLOGYAUDITCOURSES Evaluation
AFTER Il SEMESTER Scheme
Theor Practical
Course Type Course LTP | Credits Y
Code CA CAES
AQO1 Audit | Audit Courses can be floate] - NIL | The evaluation schem
during summer break after "2 and minimum grades
semester on: for getting
() Courses for improvement a{ FaAaFl ou
These will not be siwn on be decided by the
the degree. Department.  Student
(I) Courses on ew themes: ha.ls' to achieve the
These will be shown on th mlnlmgm grao!es
degree prescribed for gettig
G{FraGAa¥FI O
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B.E. INFORMATION TECHNOLGEGMESTER Il

Evaluation Scheme
(Percentage weights)
Course . . .
Type Subject L| T|P| Credits ] Prerequisites
No. Theory Practical
CA|MS| ES| CA| ES
ITAMOS QC | Mathematicslll | 3|10 4 25| 25| 50 None
ITC® CC | Data Structure {3 (0|2 4 151151 40| 15| 15 None
and Algorithm
ITCT CC | Digital Circuits {30 | 2 4 151151 40| 15 | 15 None
and Systems
CC | Database
ITC® Management | 3|92 | 4 15| 15| 40 | 15| 15 None
System
ITC® | CC | Computer 31012 4 |15|15|40| 15|15 None
Graphics
FExxx FE | Elective ]
1* Foundation T 2 ) B ) B )
26/ 28
22
2*

1*: The course codes, LTP distribution and Evaluation Scheme for Foundation Electives are
Table2.

2*: The actual weekly load depends upon the elective chosen byttigest under FE (Refer Tabl
2).
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B.E. INFORMATION TECHNOLGSGWMESTER IV
Evaluation Scheme
(Percentage weights)
Course No.| Type| Subject |L| T|P| Credits ] Prerequisites
Theory Practical
CA|MS| ES| CA| BES
CC | Probability
ITQ0 and 110l 4 |15|15|40| 15|15 None
Stoclastic
Processes
ITC1 CC | Operating 02| 4 |15|15|40] 15/ 15 None
Systems
CC | Computer
ITCD System 110 4 25| 25 | 50 None
Architecture
ITCB CC | Computer 02| 4 |15|15]| 40|15/ 15 None
Networks
ITCH CC | Software 02| 4 |15|15]| 40|15/ 15 None
Enginering
FBxxx FE | Elective ]
1* Foundation T 2 B - B - B
25/ 27
22
2*

1*: The course codes, LTP distribution and Evaluation Scheme for Foundation Electives are

Table2.

2*: The actual weekly load depends uporetblective chosen by th&tudent under FE (Refer Tabl

2).
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B.E.INFORMATION TECHNOLOGBAYDITCOURSES Evaluation
AFTERMSEMESTER Scheme
Theor Practical
course Type Course LTP | Credits y

Code CA CAES
A@O2 Audit | AuditCourses can be floated - NIL | The evaluation schem
during summer break aftet” and minimum grades
semester on: for getting
(Ily Courses for improvement a{tdAaTl @il
These will not be shown on be decided by the
the degree. Department.  Student
(IV) Courses onewthemes: ha.ls. fo achieve ths
These will be shown on the minimum grades
degree prescribed for getting
' G{FaA&aTE OU;
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B.E. INFORMATION TECHNOLSGMESTER V
Evaluation Scheme
(Percentage weights)
Course . : -
Type Subject T | P | Credits ] Prerequisites
No. Theory Practical
CA|MS| ES| CA| ES
CC | Multimedia
ITCH & 0|2 4 1515|140 15| 15 None
Applications
Tae | C©C | Theory of 110 4 |25|25|50] - | - None
Computation
CC | Design and
ITCT Analysis of 012 24 15| 15| 40 | 15| 15 None
Algorithm
iTc1g | ©C | Linu/Unix oj4| 2 | -] -] -]|50]|50 None
Lab
1* EOE | Elective(s) Sl 4 i i i ) i -
G/ED
16/28
2*
3*

1*: The LTP allocation, Evaluation Scheme anedyjeisites for Electives are given in Tal3es

¢KS O2daNES O2RS

g At

RS

lcifvg(siR  dzLJ2 y

2*: The actual weekly load will depend upon the electivesdroby the student

alidzZRSy 0 Q

3*. A student may register for elective(s) courses leading to a minimum of 16 credits
maximum of 28 credits. Normally a student registers for courses leadig toedits.

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on

June 03, 2016
21




B.E. INFORMATION TECHNOLGSEWMESTER VI

Evaluation Scheme
(Percentage weights)
Course . . .
Type Subject T| P | Credits _ Prerequisites
No. Theory Practical
CA|MS| ES| CA| ES
Internet and 1o N
4 25|25 | 50| - - one
ITCD cc | Web
Engineering
Compiler
CcC and 1(0 4 25| 25 | 50| - B None
ITQO Translator
Design
Modeling
ITC21| cC and 0121 4 15| 15| 40| 15 | 15 None
Simulation
EOEG/
1 0 Electives) 4
16/28
2*
3*

1*: The LTP allocation, Evaluatiorn&me and Praequisites for Electives are given in Tales
¢tKS O2dz2NBS O2RS
2*: The actual weekly load will depend upon the electivesdroby the student

3*: A student may register for elective(s) ceas leading to a minimum of 16 credits anc
maximum of 28 credits. Normally a student igtgrs for courses leading to 22edits.

gAtt

RSLISYsR dzLJ2y

addzRSy (!
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B.E.INFORMATION TECHNOLGGRAINING AFTER VI SEMESTER

Evaluation Scheme

(Percentage weights) Pre-
Course . . e
Type | Subject P | Credits _ requisites
No- Theory Practical
CA[MS| ES|CA| Es
IT@2
o CcC Training - 2 . ) . 140! 60 None

1*: Students will undergo Trainirig the industry, research organization and reputed institutions afte

semester This will be evaluated as a VIl Semester subject duringsemster examination.

Training gives exposure to students on the working of the industryresaarch direction angbractical
applications ofinformation Technologynd on work ethics.
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B.E. INFORMATION TECHNOLGEMESTER VII
Evaluation Scheme
Course _ . (Percentage weights) N
Type | Subject T Credits _ Prerequisites
No. Theory Practical
CA|MS| ES| CA| BES
ITC2 cc | Training(6 - 2 ) o 40 | 60 None
1* -8 weeks)
ITC3
o CC | Projectl - 4 0| 0| 0|40 60 None
EO/EG/
- ED | Electivés) ) 4 - - - - - )
6/28
3*
4*

1*: The Training undertaken by students during the Summer vacation after VI Semester will be evé
as a VIl Semester subject during esganester exarnmation.

2*. Project work is based on the studéestability to understand, design and implement t
fundamental concepts of the basic sciences, mathematics, engineering subjects and human

3*: The LTP allocation, Evaluation Scheme and &gaisites for Eletives are given in Tablé&s5.

4*: The actual weekly load will depend upon the electivesgmby the student
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B.E.INFORMATION TECHNOLGERMESTER VIII

Evaluation Scheme
(Percentage weights)
Course . : -
Type | Subject | L| T |P| Credits ] Prerequisites
No. Theory Practical
CA|MS| ES| CA| ES
ITC2
1+ CC Projectll | ~ | ~ | ~ 4 0 0 0O [ 40| 60 None
EO/EG/
- ED | Electivés)| = | ~ | © 4 ol R R R i
4/28
2*
3*

IFY tNR2SOG ¢62N] A& oFaSR 2y GKS & dzR6tfdl
fundamental concepts of various basic sciences, mathematics, human values and engi
subjects.

2*: The LTP allocation, Evaluation Scheme andd&taisites for Eletves are given in Tablé&sb.

3*: The actual weekly load will depend upon tHeaive ch@en by the student
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TABLE -2 LIST OF FOUNDATION ELECTIVES

LTP Alloc. Evaluation Scheme
Name of Pre-
Code Foundation R isit
Elective L|T|P|CA|MS|ES|CA|ES equisites
FEOO1 | Sportsl 0O/ 0| 4 - - - 60 | 40 None
FEO002 Sportsll O|(0| 4 - - - 60 | 40 FEOO1
FEOO3 NSS 0O|0]| 4 - - - 60 | 40 None
FEOO4 NCC O|0]| 4 - - - 60 | 40 None
FEOO5 | Corporate Social | 2 | 0| O | 25 | 25 | 50 - - None
Responsibility
FEOO6 Environmental 2101| 0 25 | 25 | 50 - - None
Sciences
FEOO7 Environment 2101 0 25 | 25 | 50 - - None
development and
Society
FEOO8 | Spoken Skills in 20| 0] 25| 25| 50 - - None
English
FEOO9 | Financial Literacy | 2 | 0 | O | 25 | 25 | 50 - - None
FEO10 Introduction to 2101| 0 25 | 25 | 50 - - None
Indian society
FEO11 Soft Skills and 1(0]| 2 - - - 60 | 40 None
Personality
Development
FEO12 Business 1(0]| 2 - - - 60 | 40 None
Communication
and Presentation
Skills
FEO13 | Theatre 0|0 4 - - - 60 | 40 None
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SCHEMBF COURSEB.E.

FEO14 | Dance 0| 4 - - - 60 | 40 None
FEO15 | Yoga 0| 4 - - - 60 | 40 None
FEO016 | Digital Film 0| 4 - - - 60 | 40 None
Making
FEO17 | Workshop 0| 4 - - - 60 | 40 None
(Electrical anl
Mechanical)
FEO18 | Music 0| 4 - - - 60 | 40 None
FEO019 | Sociology of OO0 - - - 60 | 40 None
development
FEO020 | Universal Human O] 0| 25| 25 | 50 - - None
Values 1: Self and
Family
FEO21 | Universal Human 0| 0| 25| 25| 50 - - FEO20
Values 2: Self
Society and Nate
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TABLE 3A: LIST OF DISCIPLINE CENTRIC ELECTIVES WITH PRACTICAL
LTP Allocation Evaluation Scheme
L T P CA MS ES | CA | ES
3 0 2 15 15 40 15 15
Code Name of Elective Pre-Requisites
ITDO1 Distributed System and ITCL
Computing
ITDO2 Microprocessors and Application ITCR
ITDO3 Information Security ITCB
ITDO4 Mobile Communication ITCB
ITDO5 Artificial Intelligence ITCO4, IT
ITDO6 Software Testing ITQ4
ITDO7 Pattern Recognition ITCO4, ITIZ
ITDO8 Data ware house and data mining ITC®
ITDO9 Advanced Database Managemel ITC®
ITD10 Advanced Computer Networks ITCB
ITD11 Recent Trends in Information None
Technology
ITD12 Image Processing IT@OY, ITCH
ITD13 Adhoc Network ITCB
ITD14 Software Qualityand Assurance ITCO14
ITD15 Software Project Management ITCO14

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on
June 03, 2016
28



TABLE 3B: LIST OF DISCIPLINE CENTRIC ELECTIVES WITH
TUTORI AL
LTP Allocation Evaluation Scheme

L T P CA MS ES CA ES

3 1 0 25 25 50 - -
Code Name of Eletive Pre-Requisites
ITDB Computer Vision ITMOY, ITCH
ITDT Information Theory and coding ITCO4ITCG
ITD18 Soft Computing Tavr
ITD19 Wireless Communication ITC13
ITD20 Game Theory ITCO5
ITD21 Operational Research FCO006,ITCO05
ITD22 E-commerce and f§overnance NONE
ITD23 Neural Networks ITCO4, ITCL
ITD24 Genetic Algorithms ITCY
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TABLE 4:

LIST OF GENERIC ELECTIVES (EG)

A student may take a ny

course offered by any department of the institute
under the categor ies of core course (CC) and discipline centric elective(ED).

However, such options shall be offered to a student as per prescribed

guidelines o fthe institute.
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TABLES LIST OBPENELECTIVES
LTP Evaluation Scheme

Name of Open Allocation Theory Practical | o,

Code . .

Elective Requisites
L |T|P |CA |MS |ES |CA |MS

EO001 Technical 3 |1 10 25 |25 |50 |- - None
Communication

EO002 Disaster 3 |1 10 25 |25 |50 |- - None
Management

EO003 Basics of Financial ({3 |1 |0 25 |25 |50 |- - None
Management

EO004 Basics of Human 3 |1 10 25 |25 |50 |- - None
Resource
Management

EOO005 Project 3 |1 10 25 |25 |50 |- - None
Management

EO006 Basics of Corporate| 3 |1 |0 25 |25 |50 |- - None
Law

EOO007 Biological 3 |1 10 25 |25 |50 |- - None
computing

EO008 Basis of social 3 |1 |0 25 |25 |50 |- - None
science

EO009 Entrepreneurship (3 |1 |0 25 |25 |50 |- - None

EOO010 Social work 3 |1 10 25 |25 |50 |- - None

EO011 IntellectualProperty |3 |1 |0 25 |25 |50 |- - None
and Patenting

EOO012 Supply Chain 3 |1 10 25 |25 |50 |- - None
Management
Planning and
logistics

EOO013 Organization 3 |1 10 25 |25 |50 |- - None
Development

EO014 Industrial 3 |1 10 25 |25 |50 |- - None
Organisation and
Managerial
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Economics

EOO015 Global Strategies |3 |1 |0 25 |25 |50 |- - None
and Technology

EOO016 Engineering Systen| 3 |1 |0 25 |25 |50 |- - None
Analysis and
Design

EO017 Biology for 3 |1 |0 25 |25 |50 |- - None
Engineers

EOO018 Energy, 3 |1 |0 25 |25 |50 |- - None
Environment and
Society

EOQ9 Public Policyand |3 |1 |0 25 |25 |50 |- - None
Governance

EO020 Numerical Methods| 3 |0 | 2 15 15 40 15 15 None

EO021 Mathematical 3 1110 25 25 50 - - None
Statistics

EO022 Abstract and Linearr 3 |1 |0 25 25 50 - - None
Algebra

EO023 Optimization 3 |1 10 25 |25 |50 |- - None
Techniques

EO024 Introduction toj]2 |0 |4 15 |15 |40 |15 15 | None
Mathematical
Software and
Programming
Languages

EO025 Mathematical 310 |2 15 15 40 15 15 None
Finance

EO026 Quantum 3 |10 |2 15 15 40 |15 15 None
Electronics

EO027 Laser Systemsand |3 [0 |2 15 15 |40 |15 15 None
Applications

EO028 Optoelectronicsand 3 |0 |2 15 |15 |40 |15 15 | None
Photonics

EO029 Electromagnetic 31|10 |2 15 |15 |40 |15 15 | None
Theory and
Waveguids

EO030 Polymer Sciencean| 3 |0 |2 15 |15 |40 |15 15 | None
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Technology

EO031 Semiconductor 3 |0 |2 15 |15 |40 |15 15 None
Physics and Devices

EO032 Elementsof Fibre |3 |0 |2 15 15 40 15 15 None
Optics

EOO033 Material Physics 3 |0 |2 15 |15 |40 |15 15 | None

EO034 Advanced 3 |0 |2 15 |15 [40 |15 |15 | None
Electromagnetic
Theory and
Relativity

EO035 Fibre and Integated |3 |0 | 2 15 |15 [40 |15 |15 | None
Optics

EO036 Condensed Mattef 3 |0 | 2 15 15 40 15 15 None
Physics

EOO037 Microwave 3 |0 |2 15 |15 |40 |15 15 | None

EO038 Fundamentals of 3 |0 |2 15 |15 |40 |15 15 None
Instrumentation and
experimental
techniques in
Physics

EOO039 Lasers and|3 |0 |2 15 15 40 15 15 None
Photonics
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SYLLABUS OF FOUNDATION CORE COURSES

Course No Title of the Course Course Structure Pre-Requisite

FCO001 Mathematicd 3L-1T-0P None

COURSE OUTCOMBS$the end of this course, the student will be able to

1. Analyze and test infinite series for its convergence.

H® CAYR ¢lFeft2NNa aSNASa SELIy&aA2yI YIEAY!
3. Calculate length, area, radius of curvature, surface of revolution and volume of revolution.
4. Calculatarea of a given region and volume enclosed by a surface

COURSE CONTENT:

Infinite Series:¢ SAGa& FT2NJ O2y@SNHASYyOS 2F &aSNRSaA 6/ :
and nth root,), Alternating series, Absolute convergence, Conditional convargen

Function of Single Variablédyperbolic functions¢ @ f 2 NQa Yy R al Of I dzNA
terms, Polar Curves, Angle between tangent and radius vector, Curvature and Radius of Ct
Asymptotes, Curve tracing, Applications of definiteegral to area, arc length, surface area :
volume of revolution (in Cartesian, parametric and polaoodinates).

Function of Several Variablés t NI Al f 5SNAGI GABSas 5AFFSNE
WE O20Al yI ¢l &freaNaBMinimg $e fidtiwns of awo Brimore variables, Extre
@t dzSax [F3AINryYy3ISQa YSGK2R 2F dzy RSGSNXAYSR
Multiple Integrals Evaluation of double integral (in Cartesian and polaombnates) change ajrder
of integration, integration by change of variables and its applications in area, mass, and
Triple integral (in Cartesian, cylindrical and sphericadrciinates) and its application in volume.

Suggested Readings

1. G. B. Thomas and RFinneydCalculus and Analytic GeometryPearson Education.
2 R.K.Jain and S. R. K. lyetydvanced engineering mathematiddarosa.

3 Erwin Kreyszighdvanced engineering mathematicd/iley.

4 Michael GreenbergAdvanced engineering mathematid3earson Education.
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Course No Title of the Course Course Structure Pre-Requisite
FCO@ Computer Programming 3L-0T-2P None

Course Outcomes:

1. To understandhe basic terminology program structures used in computer programming to

real world prollems.

To learn the process of representing problems and writing, compiling and debugging progr

3. To develop programming skills in using different types of data, decision structures, loops
functions, pointers, data files and dynamic memory allocatiordtlecation.

4. To understand the need for continuing to learn new languages to solve complex problems
different domains.

N

COURSE CONTENT:

C Programming Language

Thinking like a programmeiproblem solving. Components of a problem, algorithm, checking fo
errors and inconsistencies, writing a pseudocode.

Boolean LogicBinary Number systems and codes and operations.

Introduction to programming& Basics of ©Concepts of Algorithm and Flowcharts, Process of
compilation, Basic features of C Language like [ilentKeywords, Variable, data types, Operator
and Expression, basic screen and keyboard I/O, Control Statements, iteration, nested loops,
Enumerated data types, bitwise operators, C Preprocessor statements.

Arrays and PointersOne and multidimensioraimensional arrays, strings arrays, operations on
strings, Array and Pointers, Pointers and strings, Pointer to Pointer, other aspect of pointers,U
Defined Data Types: Structures, Unions, bit fields.

Functions:Concept of modular programming, Usifupctions, Scope of data, Recursive functions
Pointers and functions, Command line arguments.

Linked ListDynamic memory allocation, singly link list, traversing, searching, insertion, deletio
Files:Types of files, working with files, usage @ fihanagement functions.

C++ Programming Language

Moving from C to €+: Concepts of Object Orientation, Objects, classes, encapsulation, data
abstraction, inheritance, delegation, software reuse. Inheritance visibility rules using public, pr
protected, member functions: Constructors / destructors, operator (::),accessing member funci
within a class, new, delete.

Friend functions and classestatic data and functions, function templates, pointers within a clas
passing / returning objects asgarments.

Functions Polymorphisng virtual functions, function overloading, variable definition at the point
use, reference variables, strict type checking, default arguments, type conversion.

Exception handlingstreams based I/O.
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Trends:Kinds of proggmming languages.

Guidelines for practical work based on programming concepts:

Programs for temperature conversion, area of triangle, counting frequencies of letters, words
understand the basic data types, inpoitput, control flags.

Programs for desion making using selection, looping, processing of arrays for sorting, searchi
string manipulations, matrix operations.

Programs for parameter passing to functions, returning values, interactions among functions,
pointer with arrays, strings, calybeference.

Programs using structure , pointers and files for linked lists , inventory management etc.
Program using bit wise operators to simulate the combinational circuits.

Program showing the concept of objects, access specifiers and inheritance.

Sugyested Readings:
1. ® 2 YSNYAIKIY YR 5dad wAGOKASZ¢E ¢KS
2. C: The Complete Reference, by Herbert Schildt, Publishata McGraw Hill.
3. Yashwant KanitkadlLet us € BPB Publication
4. Byron Gottfried@ &chaum's Outlin®f Programming with € Schaum Series, Tata McGit

Hill

5.. dzZRRX ¢ ho2SO0 hNASYGSR t NRINFYYYAYy3I Gz !
6.5 {FYFIYiKIFIZ aho2SO0 2NASYGSR t NEINIYYAYy3A A
7. { 4 NP dz& (0 NMzLJZ ¢ / tbNaBpgdial PdivoRAgdionANEsley

Course No Title of the Course Course Structure Pre-Requisite
FCO® Electrical & Electronics  3L-0T-2P None
Engineering

Course Outcomes:

CO1: To understand the basic concepts of magnetic, AC & DC circuits
CO2: To learn the basics ofsieonductor diodes, BJTs

CO3: Will be able to analyze basic electrical and electronic circuits

COURSEONTENT:

D.C. Circuits and Theorem& KY Q& [ 62X Y/ [ X Y[ aSaK inefeR, ehefy)
02N 38 1 AL8OGAT {dISNLR&EAGAZ2YE CKSOSYAYQas
aAftYlyQa ©O«ts PranEormaatiop. Mppltition of theorem to the Analysis of dc circuits.

A.C.CircuitsR-L, RC, RL-C circuits (series and parallel), Time Constant, Phasor representation, Respon
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L, RC and R-C circuit to sinusoidal input Resonarsmries and parallel-RC Circuits, @actor, Bandwdlth.
Magnetic Circuits:Magnetomotive Force, Magnetic Field Strength; Permeability, Reluctance, Perm
Analogy between Electric and Magnetic Circuits.

Semiconductor Diodes and Rectifiersitroduction, general characteristics, energy levels, extringiterials
n & p type, ideal diode, basic construction and characteristics, DC & AC resistance, equivalent circuit
diffusion currents, transition & diffusion capacitance reverse recovery times, temperature effects,
specifications, differentypes of diodes (Zener, Varactor, Schouky, Power, Tunnel, Photodiode & LE
wave & full wave rectifiers. Switched Mode Power Supply.

Bipolar junction transistorintroduction, Transistor, construction, transistor operations, BIP character
load line, operating point, leakage currents, saturation and cut off mode of operations;eEBet t Q a

Bias Stabilization:Need for stabilization, fi>ged bias, emittdérias, self bias, bias stability with respect
variationinfoVeeg 1 = {GFOoAfATFGA2Y FLFOG2NARI GKSNXYIFE ai

Suggested Readings:
1. Vincent Del Torb Eléctrical Engineering Fundamentéals
2. Mittle and Mittal, éBasic Electrical EngineeriigMH
3. Boylestad and NashelskyElectronic Devices and Circuit TheoBearson
4. Millman & GrabeldMicroelectronicgs TMH

Course No Title of the Course Course Structure Pre-Requisite
FCO04 Physics 3L-0T-2P None

Course Outcomes:
1. Knowing important concepts and phemena linked to relativity, waves and oscillations an
be able to do analytical and numerical calculatiforsfaithful measurements, observations

and gravitational wave communications.

2. The course is helpful to the students in understanduagious optial wave phenomen
which are required for optical & electromagnetic wave communications and in o
devices.

Concepts of Laser and Optical Fiber for modern developments in physics which are helpful in
designing and developing new devices used in opt@maimunications, medicine, environment,
industries and related physics.

COURSEONTENT:
Relativity: Special RelativityLorentz Transformations, Velocity addition, Time dilation, Length Cdidra
Variation of mass with velocity, Mass and energy, Relativistic momentum and relativistic energy,
GKS2NE 2F NBfFIAQGAGEY 9AYAlSAYyQad GKS2NER 2F DN
Oscillations and Waves:Damped and forced oslkztions, Sharpness of resonancefa@tor, Application it
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resonance, Acoustic waves, Pressure wave equations, Intensity pressure relation, Acoustic imj
Reflection and transmission of acoustic waves, Impedance matching; Ultrasonics and its apglicatio
OpticsY LYGSNFSNBYOSY LYGSNFSNBYyOS RdzsS G2 GKAy ¥
sodium light, Interference due to wedge shaped film. Diffraction: Fraunhofer diffraction due to single
N Slits, Plane transmissioraging, Rayleigh criterion of resolution, Resolving power of a grating, Polariz
Polarization in light, Birefringence, Nicol prism, Quarter and half wave plates, Production and ane
plane, Circularly and elliptically polarized light, Opticahtion, specific rotation, Polarimeter.

Quantum Theory of Light 1 SNIi T Q& 9light&s\ah MeRtybinagnetic Wave, Blackbody radiation,
Quantization, Compton Effect ;rdys.

LASERS Absorption and emission of radiation, Main features of aefa$patial and temporal coherenc
Einstein Coefficients, condition for light amplification, Basic requirement for Laser, Population Inwe
Threshold Condition, Line shape function , Optical Resonators , Three level and four level
Classifiation of Lasers: Solid State Lagarby laser and Gas Laskle-Ne laser (Principle, Construction g
working), Optical properties of semiconductor, Semiconductor laser (Principle, Construction and w
Applications of lasers in the field of medicitredustry, Environment an@ommunication.

Fibre Optics :Need for fiber Optic Communication, Physical nature of Optical fiber, Theory of
propagation in optical fiber, Acceptance angle and numerical aperture, Step index and graded inde
Singlemode and multimode fibers, Losses in optical fiber, Optical Fiber cables and bundles, Dispe
optical fibers: Intermodal and Intramodal dispersion.

TERM WORK Experiments : Any ten experimentbased on the theory course or related subje
above. Fo exampl es Wavel ength by diffr aecprigm
assembly, resolving power of a Telescope, N@lale assembly , specific rotation of cane suga
Polarimeter, dispersive power of Prism, Wavelength oiNddaserby diffraction, refractive inde
forOrayand Er avy, Brewester 6s | aw, Ultrasoni c i
other experiments based on LASER and optical fiber.

Suggested Readings

Arthur Beiser, Shobhit MahajaxConcepts bModern Physiags(McGraw Hill)

Serwey , Moses, Moy@&Modern Physicgs(Cengage Learning)

D S MathuréMechanics (S Chand & co.)

Jenkins and WhitgéFundamentals of Optié§McGraw Hill)

N. Subramaniam and Brij L&A Text Book of Opti€4S Chand)

InduPrakash A dext Book of Practical Physic¢olumel, Kitab Mahal Publication.

okwnpE
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Course No Title of the Course Course Structure Pre-Requisite
FCO® English1 2L-0T-0P None

Course Outcomes:

1.

2.

The course will focus on the four integral skills of leage, improving the proficiency levels in all of
them and to learn to use language as a tool for effective communication.

This course will widen the understanding of the learners in all genres of literature (short stories,
autobiographies..) withie help of expository pieces .

The course will strive to equip the learner with the ability to express oneself and be understood b
others with clarity and precision, in both written and spoken forms.

This course will encourage creative use of languageutyin translation, paraphrasing and paragraph
writing.

Along with the above, the course will also build confidence and encourage the students to use a
standard spoken form of English in order to prepare them to face job interviews, workplace and i
higherstudies.

Course Objectives:

Course Content:

a)
b)

c)

This course will focus on oral skills of the speaker with emphasis on speaking and reading.
This course will engage with different theories of personality development, personality traits,
emotional quotient.

It will discuss and engage with topics like social practices, personal habits, interpersonal skills,
leadership qualities and people management.

f

= =4 —a -8

f

Literature

1. Sadat Hasan Manto: Toba Tek Singh,

2. Abdul Kalam: Wings of Fire (excerpts)

3. Jhumpa Lahiri: The Namesake (excerpts)

4. Khaled Hosseini: The Kite Runner (excerpts)
5. Mohan Rakesh: Halfway House

Language Skills

1. Dictation, punctuation ad spellings, listening and reading comprehension.,
2. Correspondence(formal & informal)

Practice in dictation, punctuation and spellindistening and reading comprehension.

Practice with well formed sentences with stress on remedial grammar.

Exercises in unseen comprehension, paraphrasing, paragraph writing & summarizing.
Reinforcement in letter writing, preparing CVs, writing bookee.

Exposure to the nuances and usages of the language through newspapers and magazines as
exercise to be in line with current form of language used.

Proficiency in spoken English with focus on confidence building and standard pronunciation thr
language lab sessions.
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3. Reading editorials, columns, speeches & essays

Suggested Readings
Margaret M Maiso Examine Your English

Course No Title of the Course Course Structure Pre-Requiste
FCO0®G Mathematicdll 3L-1T-0P None

Course Outcomes:

By the end of this course, the student will be able to

1. Solve system of equations and know the concepts of eigenvalue and eigenvector

2. Know the concepts of Ordinary Differential Equatiansl its applications

3. Know the concepts of Special Functions

4. Know the concepts of Laplace Transforms and its application to solve Differential Equations

Course Contents

Matrices: Rank, inverse and normal form of a matrix using elementary tranafons, consistenc
of linear system of equations; linear dependence/ independence, linear transformations, eig
and eigenvectors of a matrix, Caylelamilton theorem, diagonalization.

Ordinary Differential Equations: Second & higher order linealifferential equation with consta
coefficients, general solution of homogenous and-nbomogenous equations, Eulgauchy
equation, Application to masspring system and electrical circuits. Power series method.
Special Functions Beta and Gamma funotin s , Dirichletds Integr
polynomials and its properties, Bessel equation, and Bessel function of first kind and its pr
ber and bei functions.

Laplace Transforms. Basic properties, Laplace transform of derivatives iaegrals. Laplace ¢
periodic functions. Laplace transforms solution of IVP and simultaneous linear differential eqt
unit step function, Dira®elta function. Inverse Laplace transform, Convolution theorem.

Suggested Readings:

1.G.B. Thomasaml L. Finneg / | £ Odzf dza | Y R ,Pgatsdn&dusaton.DS 2 Y S
2 R. K. Jainand S. R. K. lyenger N&fakenced engineering mathematics

3 Erwin Kreyszi@Advanced engineering mathematicViley.

4 Michael Greenber@ddvanced engineering mathemed Bearson Education.
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Course No Title of the Course Course Structure Pre-Requisite

FCO07

Englishll 2L-0T-0P None

Course Outcomes

1.

2.

3.

4.

The course will focus on the four integral skills of language, improving the proficiency levels in
them and tolearn to use language as a tool for effective communication.

This course will widen the understanding of the learners in all genres of literature (short stories
poetry, autobiographies..) with the help of expository pieces .

The course will strive to equithe learner with the ability to express oneself and be understood by
others with clarity and precision, in both written and spoken forms.

This course will encourage creative use of language through translation, paraphrasing and par
writing.

Alongwith the above, the course will also build confidence and encourage the students to use
standard spoken form of English in order to prepare them to face job interviews, workplace an
higher studies.

Course Objectives

a) This course will focusn oral & presentation skills of students with practice sessions in the langu
lab.

b) This course will develop confidence building in oral skills of learners.

c) It will seek to encourageéhe day to day conversationgltigues and communicative needs of learn
with ample practice in the lab.

d) The theory class will boost practice in ample language exercises to encourage oral skills.

e) This will also involve practice sessions in interviskills, group discussions & pair work.

f) Basics of communication

Course Contents

Literature

1. Anton Chekov: The Bet

2. Guy de Maupassant: The Necklace

3. D H Lawrence: Odour of Chrysanthemums

4. R K Narayan: Malgudi Days

5. Sarojini NaiduBangle Sellers

6. Rupert Brooke: The Soldier/Siegfried Sassoon: Suicide in the Trenches

Language Skills

1. translation, paragraph writing, paraphrasing, summarizing,

2. comprehension

Presentations/book reviews/reading exercises
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Suggested Readings

1. Advanced Eglish Grammar Martin Hewing

2. Technical CommunicatioMeenakshi Raman & Sangeeta Sharma
3. A Course in Academic Writingenu Gupta
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SYLLABUS OF CORE COURSES

Course No Title of the Course Course Structure Pre-Requisite

ITCO1 Chemistry 3L-0T-2P None

Course OutcomedAfter completion of the course the students will be able to
CO 1: understand the basic concept of Physical, Inorganic and Organic Chemistry
CO 2: understand the concepts of Polymers, Metals and Alloys
CO 3: nderstand the concept of Thermal Methods and their applications and basic the
principles of Green Technology
CO 4: perform titrimetric analysis
CO 5: learn different titration methods by performing experiments

Course Contents:

THEORY
Hectrochemistry & CatalysisTransport No., Nernst Equation of electrode Potential, Reference
electrodes, Subsidiary Electrodes, Concentration Cell, Batteries & Fuel Cells, Kinetics of Cata
Phase Rule Deduction of Phase Rule, Basic Definition axpldhation, Phase Diagram of some
simple systems (Water & Sulphur), Phase transportation éfliCAgPb and some binary systems
Thermal Method of AnalysisElementary discussions of TGA, DTA & DSC
Inorganic Chemistry Transition Metal complexes, CtgkField Theory, synthesis & property of
Metallurgy, Ferrous & Neferrous Alloys
Electronic Effects Inductive Effect, Hyperconjugation & Resonance and their effect on physica
chemical properties of molecules, Mechanisms of some Reactions
Polymers Effect of polymer structure on properties and production, Technical Applications anc
synthesis of some thermoplastic and thermoset resins, Natural Rubber, Elastomers, Inorganic
Polymers, lorexchange Polymers, Conducting Polymers,d@igradable Polymetr Molecular
Weight of Polymers
Spectroscopy tnfrared, UltraViolet and Visible and NMR Spectroscopy and their applications
Analytical ChemistryChromatographic Methods of Separation, Gas Chromatography, HPLC &
Potentiometric methods
Green TechnologyIntroduction, Basic Principles of Green Technology, concept of atom econo
Tools of Green Technology, zero waste Technology

PRACTICALS
1. To find the strength (gm/lit.) of a given copper sulphate solution, iodometrically.
2. Tofind the strength of given ol 3 & A dz¥ RAOKNRB Yl S &2f dzii A 2
intermediate and potassium ferricyanide as an external indicator.
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3. Determination of strength (gm/lit.) of a given solution of potassium dichromate with ferr¢
ammonium sulphate solution using®henyl anthranilic acid as internal indicator.

4. To determine the strength (gm/lit.) of sulphuric acid and oxalic acid in a given solution v
NaOH and KMngsolutions.

5. To determine the percentage of sodium carbonate in a given sample of commercial cat
soda solution.

6. Argentometric Titrations (i) Volhardic Method

OGAAD .8 az2ZKNR&a YSUOK2R

7. Estimation of silver nitrate against potassium Thiocyanate using ferric indicator.

8. To estimate the strength of barium chlorideargiven solution using sodium carbonate an
hydrochloric acid solutions.

9. To determination the percentage of calcium carbonate in precipitated chalk using
hydrochloric acid and NaOH solutions.

10.To determine the strength of Calcium by E@T@omplexometriitration

11.To determine the strength of Hydrochloric acid, conductometrically by titrating against
standard sodium hydroxide solution.

122¢ 2 RSGSNXAYS GKS aidNBy3adK 2F az2KNRa atl f

Suggested Readings:

1 K. J. LaidlexChemical Kineti€s

2. R. T. Morrison & R. N. Bo§@rganic Chemistgy

3. J. D. Lee Concideorganic Chemistgy

4. A l.Vogel@ YyOAGF GADBS aGLY2NBIYAO / KSYAalNE:E
5. Jain and JaidEngineely 3 / KSYA &G NE ¢

6. Balram PaEngine®NA y 3 / KSYA &G NE ¢

7. Shashi ChawlE&ngineering Chemistgy
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Course No Title of the Course Course Structure Pre-Requisite

ITCO2 Object Oriented 3L-0T-2P None
Techniques

Course OutcomesAt the end of the course, the student should have

CO1: An understating of the difference between OOAD and Structured Analysis.
CO2: Develop the skills to determine which processes and OOAD techniques should be applied to a g
project
CO3: To prepare objedriented design for small/medium scale problems
CO4: Understand how to implement OO concepts using C++/Java

Course Content No of Hours: 40

Concepts of Objectorientation: Encapsulation, information hiding, object identity, messages, ¢
inheritance, polymorphism etdifference between Object oriented Analysis and Structured Analysis.
Object-oriented analysis methodsObject Modeli Evolution andElements of an object model, Classe
Objects’ Nature of an object, relationships among Objects, Nature of a class relationship among
Classification, Key Abstractions and mechanisms

Object Oriented Design object modeling technique by Rumbaugh

Functional Modelling: Introduction to Process, Data flow diagram (DFD),

Unified Modeling Language: Use Case Diagram, Class diagrams, Activity Diagram, State Transition Di
Object Oriented Construction: Implementation in Object oriented programmlranguagdike c++/java,
basic concepts

Object oriented Testing Unit, Integration and System testing, the testing process. Components and the
management,

Suggested Readings:

1. James R Rumbaugh , fAObject Oriented Model.]

2. Grady Booch, James R Rumbaugh AUni fied M

3. James R Rumbaugh,OrM e mRt.eBd aMo d eilGbjge cand Des
Education

4. A Sil berschat z, Henry F. kort h, McGaw H8l Edli@ation h

5. YogeshSingh fiSoftware Testing, Cambridge : Cambridge University Press,

6. John D. McGregor, David A. Syk®©sienttAe®r ot

Addison Wesley
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Course No Title of the Course Course Structure  Pre-Requisite

ITCO3 Analog and Digital 3L-1T-0P None
Communication

Course Qutcomes:

1. To familiarize students with the fundamentals of analog and digital communication systg
familiarize students with various techniques for amplitude modulationdentbdulation of analg
signals,

2. To develop the studentsd ability to deter
synchronous modulation systems

3. To familiarize students with techniques for generating and demodulating Asaravand wid-band
frequencyand phase modulated signals

4. to familiarize students with basic techniques for generating and demodulating pulse code m
signals

Course Content No of Hours: 42

Analog Modulation:Introduction to AM, FM & PM

Amplitude ModulationGeneration & Demodulation of AM waves, DSBSC waves, Coherent
DSBSC Signal, Quadratw@arrier Multiplexing, Generation of SSB wes; Demodulation of SSB v
Angle Modulation:Frequency & phase Modulation, narrow & WiBand FM, BW of FM waves,
Generation & Demodulation of FM waves,, S/N ratio, Comparison of AM, FM & PM.
power spectral density, response of linear systemsngiona signals, Noise in wave modulatic
Noise effects in AM,FM & PM systems.
Pulse analog Modulation: Sampling theorem, Sampling of Low Pass and band pass signals, a
Aperture effect, PAM, PWM and PPM generation and demodulation, TDM, GilasSpectral
analysis of PAM, PWM and PPM waves, S/N ration for different pulse modulation.

Pulse Digital Modulation: Pulse code modulation signal to quantization noise ratio, probability
error for PCM in AWGN channel, DPCM, DM and ADM modulatorsl @@modulators, Prediction
Filter, line coding, Inter symbol Interference.

Digital Transmission through Carrier Modulation Amplitude, Frequency and phase shift keying
Differential phase shift keying, CPFSK, MSK QPSK and QAM modulation & detection, lghitpa
of error calculation, Matched.

Digital Pass band transmission and reception, coherent phase shift keying PSK, frécgaficy
keying (FSK) and quadri phasshift keying (QPSK), noroherent FSK, quadrature amplitude
modulation (QAM), Applicatn to Digital Cellular phones and higipeed modems. Effects of nois
on baseband digital comm.. systems. Error probability in digital systems.

Introduction to special spectrum modulations, frequenagpping and direct sequence, caligsion
multiplexing (CDM). Application to CDMA wireless comm. systems.
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Suggested Readings:
| I & 1 Anyinfréduction To Analog And Digital Communicati@ns

{ L b D ANALOGYAND DIGITAL COMMUNICAZION
{AY2Y I l&@1Ayazé [/ 2YYdzyAOFIGAR2Yy &addadtSvyace
{AY2Y | &81AYyaygEOBbamayiét /2YYdz
W D t NRF{A&XZé S5ATAGEE [/ 2YYdzyAOIF GA2Y ¢
¢l dzo 9 {OKAffAYy3IAZé [/ 2YYdzyAOlFLlGA2z2y aeaitsSvyas
Course No Title of the Course Course Structure Pre-Requisite
ITCO4 Discrete Structure 3L-1T-0P None
Course Qutcomes:
CO1: Understand the nain of mathematical thinking.
CO2: Understand the notion of mathematical proofs.
CO3: Understand the notion of algorithmic thinking
CO4: apply the above in problem solving.
Course Content No of Hours: 40

Set Theory: Introduction, set operations, algebra of sets, duality, Finite sets and multi sets, counting pr
power set, partitions

Mathematical Induction, Principle of inclasi and exclusion
Relations: Introduction, Cartesian product, types of relations, closure, representation and compos
relations, posets

Functions: Introduction, types of functions, recursively defined functions, Pigeonhole principle
Logic and Propostional Calculus: Propositions and compound statements, basic logical operations
tables, propositional functions, normal forms, tautology and contradiction, conditional and bi con
statements, algebra of propositions, logical equivalenceangts, quantifiers, predicate logic

Boolean Algebra: binary relations and their representations, binary operations, duality, semi groups,
groups, rings, homomorphism and isomorphism, CNF and DNF

Hasse diagrams, Lattices

Combinatorics: Permutationcombinations recurrence relations

Graph Theory: Elementary graph theory, Euclidean and Hamilton paths and circuits, shortest path algc
Tree: Introduction, traversal, infix to post fix conversion, construction of tree from preorde
inorder notabn
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Suggested Readings
1T C. L. Liu AEl ements of Distcrete Mathemat.
1 J.P. Trembley and R. Manohar, Discrete Mathematical Structures with Applicat@omjpute
Science, McGravHill
1 S. Lipschutz and M. Lipsabhh¢é¢BahauoHlbs MBE&T aw

Course No Title of the Course ‘Course Structure Fre—Requisite
ITCO5 Mathematicsll| (3L-1T-0P ‘None

Course OutcomesBY the end of this course, the student will be able to

1. Know the concepts of Fourier series, Fourier tans$ and Harmonic analysis and its
applications.

2. Know evolution of Partial Differential Equations and its methods of solutions for real life pro
3. Know the concepts of functions of complex variables and its applications to evaluate redsin
4. Know the concepts of vector calculus such as gradient, curl, divergence and integral theore
as Greends Theorem, Stokeds Theorem and Ga
various fields.

Course Content No of Hours: 40
Fourier Series & Transforms: Periodic functions, Fourier series, Functions of any period p.
and odd functions, Halfange series, complex form of Fourier series, Harmonic analysis. F
transform and its properties, Fourier cosine and sine transforms and their properties, applic
PDE.

Partial Differential Equations: Solution of first order equationdagrange,non linear first orde
Charpitbés met hod, hi gher order l i near equ
Solution of Heat, Wave and Laplace equations.

Complex Variables Functions of a complex variable, analytic functions, harmonictioms, Cauch
-Riemann equations (Cartesian and polar form). Linear fractional transformation, Conformal i
Mapping of elementary functions (exponential, trigonometric, hyperbolic and logarithm func
Contour i ntegrat i omem ar@afarncula,yRower semes ang ritsa convergk
Tayl or 6s and Laurent series, zeroes, Si
integrals(around unit circle, no singularity on real line , and singularity on real line) .
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Vector Calculus: Differentiation of a vector function, scalar and vector fields, Gradient, Diverc
Curl , l' i ne integral, independence of ©path
theorem and applications; Volume Integrals, Gauss Divergence theorapitdtions

Suggested Readings:

1. Advanced Engineering Mathematics: Jain/lyenger; Narosa.

2 Advanced Engineering Mathematics: Kreyszig; Wiley.

3 Advanced Engineering Mathematics: Greenberg; Pearson Education.

Course No Title of the Course Course Structure Pre-Requisite
ITCO6 Data Structure and 3L-0T-2P None
Algorithm

Course Qutcomes:
CO1: To design elementary data structures such as stacks, queues, linked lists, trees, graphs etc. and
knowledge on their applications.

CO2: To dsign algorithms to solve the problems and analyze the time complexity of the algorithms.
CO3: To understand various searching and sorting techniques.

CO4: To identify the appropriate data structure for given problem and perform various operationsreedt
Deletion, Traversal on these data structures.

Course Content: No of Hours: 40

Arrays, Stacks and Queues: Fundamentals anceRemations, Applications of Arrays, Stacks ang
Queues, Sparse Matricemked lists: Singly/Linear Linked lists, Linked Stacks and Queues, Dol
and Circular Linked Lists, Application$rees: Binary Trees,-Brees, Nary Trees, B-Trees, Tree
Traversad and Tries, Storage of Trees, Threaded trees, Trees Applications, Heg@pg Graphs:
Types, Terminology and Representations, Graph Traversals, Applications of Graphs. Searchin
Sorting: Sequential and Binary Searching, Search trees, Sortingdeetin

SUGGESTED READINGS:

1. E. Horowitz and S. Sahani , AFundamental s o
2. Mar k All en Weiss, AfData Struct uMWeskeyyand Al g
3. Schaumds Outl i ne Se H,Spesial IndiaD Bdt, Sevedteenth Reprintr e 0
4. Y. Langsam et. al ., ifData Structures using
5. N. Dal e and S. C. Lilly, D. C. Heat h and Co.
6. R. S. Sal ari a, Khanna, fiData Structure & A
7. RichardF . Gil berg and Behrouz A. Forouzan, i D3

Learning, 2nd Ed.,
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Course No Title of the Course Course Structure  Pre-Requisite

ITCO7 Digital Circuits and 3L-0T-2P None
Systems

Course QOutcomes:

CO1:To hdp the student in understanding ttigital circuits and the principles and application of {
building blocks like diodes, flip flops, registers, ROM etc.

CO2: Tomake students analyze and desigmbinational and sequential circuits

Course Content: No of Hours: 40
Boolean Algebra, Venn diagram,swc hi ng functi on and mini miz
terms etc. (Karnaughos Map Method & Tabul
Introduction Logic Gates, Logic Families TTL, Tristate Logic, ECL, CMOS dnid Togic, Logic
parameters etc.

Bistable,Monostable, Astable and Schmitt trigger circuit.

Gated memories, M/S flipflops, Shift Registers Serial & Parallel Counters, Ring counters, Up
counters.

Designing of combinational circuits like code converter, address, comparators, etc.
Introducton to semiconductor memories: ROM, PROM, EPROM, STATIC & DYNAMIC RAM.
Introduction to Encoders, Decoders, Multiplexer, demultiplexer, Designing combinational circy
multiplexers and other digital logic blocks, PROM.

Concept of Digital to Analo@onversion Ladder Networks, and Concept of Analog to Digital cg
Dual slope method,-¥ conversion, staicase Ramymethod/counter method, successive approxir
of A/D converters etc.

Introduction to design of synchronous & asynchroneagquential circuit flow table realization fron
verbal description, ASM charts, minimization of fldable and concept of state assignments.

Course No Title of the Course Course Structure Pre-Requisite
ITCO8 Database Management  3L-0T-2P None
System

Course Outcomes:

COL1.: Create database with different types of integrity constraints and use the SQL commands
DDL, DML to access data from database objects.

CO2: Write subqueries, Learn to implement SQL Join operations, createsratekezport
aggregated data using group functions.
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CO3: Write SQL Query using DCL Statements to GRANT, REVOKE, and TCL statements to
COMMIT and ROLLBACK a database structure.
CO4: Create and drop views and Simple Triggers using SQL.

Course Content: No of Hours: 40
Introduction to database systemsOverview, File Systems Vs. a DBMS, Advantages of DBMS, Leve
Abstraction,Data Independence, Data Models and their comparison (Hierarchical, Network, Relational
Relational Data models: Structure of Relational Database, Integrity Constraints over relations, Enf
Integrity Constraints, Relational Algebra and Calculopduction to SQL.
Database DesignTop down approach (ER ModePRarticipation Constraints, Specialization, Generaliza
and AggregationBottom up approach (Normalization), Normal Forms Based on Primary Keys, (1NF
3NF & BCNF), Transformationf ER Schema to relational tables.

Transactions and File systemTransactionsConcurrency Control and Database Recovery, Database S¢
Introduction to File System, File Organization, File Access Methods, File Storage Devices.
Management Information system: Basic Architecture of MIS, Components of Mieporting
styles, frequency, targeted managerial level, software and Hardware. Targeted audience of Ml
and development of MIS for various functional areas: Marketing, finance, purchasing, jpmoduct
distribution, human resource department, implementation aspects, implementation framework
catalysts & change agents.

Suggested Readings:
T Abraham Sil berschat z, Henry F. Kort h, S.

Hill.
1T Rame El masri, Shamkant B. Navat he, AfFundanr
wesley.
T C.J. Dat e, A. Kannan, S. Swamynat han, AANn | nt
1 Raghu Ramakri shnan, fnDatabase Management S
1 SK Singh, fADatabase Systems Concept s, Desi ¢
T James A OO6Bri en, George M Mar akas and Ran

McGraw Hill Education.
7 Ken Laudon and Jane Laudon and Rajanish Dass, Management hidarnsystems, Pears
Education.

Course No Title of the Course Course Structure  Pre-Requisite

ITCO9 Computer Graphics 3L-0T-2P None

Course Outcomes After taking the course, the student will be able to

CO1: Understand contemporary graphics hardwereate interactive graphics applications in C++ using

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on
June 03, 2016
51



or more graphics application programming interfaces.

CO2: Understand computer graphics techniques, focusing on 3D modeling, image synthesis, a
modeling and rendering.

CO3: Write basic scan anversion algorithms and demonstrate an understanding of the use of
hierarchy in graphics applications.

CO4: Possess Hlepth knowledge of display systems, image synthesis, shape modeling, and ini
control of 3D computer graphics applications

COb5: Enhance their perspective of modern computer system with modeling, analysis and interpretat
and 3D visual information.

Course Content: No of Hours: 40

Introduction to computer graphics: Application areas of computer graphics, Output Devices, Graf
Display Devices, Raster scan Displays, Random scan Displays, Colour Monitors/Displays: mecha
working principle withconcepts like Right handed and left handed coordinate system (RHCS & L
resolution video mode, video memory, video adapter, and display processor, Graphical Printing Devi

Scan Conversion:Point generation: Representation of an image, Linkeawing: symmetric DDA, Simpl
DDA, Bresenhamdéds | ine algorithm, Circle Draw
algorithm, Ellipsé Drawing methods Polygon filling

Two Dimensional Transformations and Clipping: Geometric Transformitn, Coordinate syste
transformation, Composite transformations and Homogeneous coordinates, Viewing transformatior
coordinate system (WCS), Screen coordinate system (SCS), Window, Viewport, Aspect ratid,
Dimensional Clipping, Point clippingnd line clipping: Sutherland Cohen algorithm, Ndigint subdivisior
algorithm, Cyrusbeck algorithm and other methods for clipping line against rectangular and
rectangular windows, Other methods for clipping line against rectangular andrexiargular windows
Polygon clipping : SutherlaridHodgmann algorithm, Curve clipping and text clipping.

3 Dimensional object representation:point, line polygon, curve and surfacesD3Transformations
Translation, Rotation, Scaling, Mirror Reflection etc pResentation of 3D object on 2i D screens, D
WCS, Parallel and perspective projection, perspective depth, Nedd s€i@en coordinate system.
Hidden Surface Elimination and Curves & Surfaces Z-buffer, Scan line algo, Shape descrip
requiremert, Parametric curves, Beizer CurvesSBline methods. lllumination &
Shading: Reflection, Phong & Gourond Models, Color Models: Achromatic light RGB, CMY, YIQ,
and HLS color models, Rendering, Animation Techniques.

Suggested Readings:
1 Foleyet . al ., AComput eprr aGrtaipcheioc,s ARrdiinscoi np | Vess
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9 D. Hearn and Pr. ®@ra&pehi,c SicC,o mprugret i ce Hal |

7T D. Roger s and J. Adams, AnMat hemat i cal -HillE
International Edition

1 R.Plastockand G.Kalley iTheory and Probl emaumbBsC&map u

Hill
9 Davi d F. Roger s, AProcedur al El ement g
Company
Course No Title of the Course ‘Course Structure Fre—Requisite
ITC10 Probability and Stoclstic 3L-1T-OP None
Processes
CourseQutcomes:

CO1:Students can understand the basics of probability, events, sample space and how to use
real life problems.

CO2: They can analyze that the random variable is always a numerical quantity

COa3: Students can understand the multiple random variables and relate through examples to
problems.

CO4:They can understand the concept of random processes in both deterministic and non
deterministic types

Course Content: No of Hours: 40

Probability and Random Variable:
1 Set, algebra of sets, event, sample space, probability, The meaning of Probability, AX
Probaility, Dependent and Independent Events, Conditional Probability, Repeated Tria

1 Concept of Random Variable, Probability mass function and Probability density fu
Function of one Random Variable, Two Random Variables, Moments and Conc
Staistics, Sequence of Random Variable, Mean and Variance of a random Vi
characteristic function and their properties,

1 The Binomial, Poisson, Normal, Geometric, Gamma, Uniform Random Variables an
Properties, The Law of Large Numbers, Centiatit Theorem, application of Central Lim
Theorem.

1 Random Variables and Stochastic Processes, Conditional Probability and Con
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Expectation, Poisson Process, Markov Chains: Discrete Parameter, Markov
Continuous Parameter.

Suggested Readigs:

T Athanasi os Papouli s, AProbability, Ra n ¢
McGraw hill, Inc. ( Chapter-B)
T Emanuel Parzen, iStochastic Processesqg

Philadelphia.(Chaptet,2,4,6,7)

T LL.C.Thomas, fAGame Theory and applil8ati ons

T Shel don Ross, AA First Course I n Probaktk

T Ronal d E. Wal pol e, Raymond H. My er s,
Engi neer s & S8oo,iPemiteiHallt s09t hedi

T Martin J. Osborne, A AN I ntroducti on
Massachusetts London, England.

T Emanuel Par zen, AModern Probability The

Course No Title of the Course Course Structure Pre-Requisite

ITC11 Operating System 3L-0T-2P None

Course Outcomes:Upon completion of the course, the students should be able to:
CO1.: Describe the general architecture of computers compare different structures for operating systen
CO2:Explain the services provided by and the design of an operating system.
CO3: Understand in detail the concepts behind processes (CPU scheduling algorithmspramess
communication, deadlock, synchronisation among processes)

CO4: Appreciate the advamgs of virtual memory and different approaches to memory manag
techniques (paging, segmentation).

CO5: Understand the structure and organization of the file system.

Course Content: No of Hours: 40

INTRODUCTION: What is an Operating System, types of OS, their advantages and disadvantages
PROCESSES: Definition of process, process states, PCB, process schedulipgoaetss communication
CPU SCHEDULING: Basic concepts, Scheduling Criteria, Scheduling Algorithms, MuRimeesso
Scheduling

DEADLOCKS: System Model, deadlock characterization, Deadlock Prevention, Deadlock Avo
Deadlock Detection, Recovery from Deack

PROCESS SYNCHRONIZATION: Criticebection Problem, Solutions to synchronizatsmftware approac
hardware approach, support from OS and complier (Semaphores), Classical Problems of Symahroniza
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MEMORY MANAGEMENT: Logical versus Pysical Address space, swapping, Contiguous alloce
Paging, Segmentation

VIRTUAL MEMORY: Demand paging, page replacement, page replacement algorithms, demand
allocation of frames, thrashing

FILE - SYSTEM INTERFACE: File conqe, access methods, directory structure, filsystem structurg
allocation methods

MASS STORAGE STRUCTURE: Disk structure, disk scheduling, RAID structure

SUGGESTED READINGS:

1. Sil bersachatz and Galpiao, ADpkEdaWi hgy Sy =81
2. Mi Il an Kovi cSy,s tiieQmpseor,atTiantga Mc Gr aw Hi | |
3. Deitel, Deitel and Choffnes, fAOperating
4. Tannenbaumg B@pé¢reamsio, PHI, 4th Ed.
5. Madnick E. and Doywsesvemsd, , TdOpeMaGi ag Bi l
6. FIl ynn Mc HatiegSy si®@mé, Cengage Learning
7. Si bsankar Hal der a@rdaAl eaxy Sy sAranvwi ndPe afi ®
8. Wil liam Stallings, AOperating Systems 1| nt
Course No Title of the Course Course Structure Pre-Requiste
ITC12 Computer System 3L-1T-0P None
Architecture

Course Outcomes:
CO1. To make students understand the relevance Computer system architecture in the software orient
CO2. Tointroduce basic digital concepts and then use thiemexplainingdetails of computer architecture.

Course Content: No of Hours: 40

Von Newman ardkecture, Instruction set architecture, dpth organization, ALU design, Control Path
Microprogrammed Control, CISC and RISC architectures

Input-output organization, Serial communication, Interrupts, DMA

Memory-Organization, Cache, organization, vatimemory, content addressable memory
Arithmetic-design, binary and BCD arithmetic, floatipgint arithmetic.Advanced architectures:
classification and application

Concept of pipelined, SIMD and MIMD architectures

SUGGESTED READINGS:
1. Mano O mpfut er System and“Bdchitectureo, P
2. Stallings W, fAComputer Or%Edni zation & Ar
3. Mal vino, #ADigital Comput er Erhpuwttaromnd,.cs:
4, Hayes, J. P. ACompuizaironfor,c hMctGrcatwi rHei lan,d
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5. Andrew S. Tanenbaum, fAStructEded Compute
6. P. V. S Rao, fAComputer™EBystem Architect u
7. Ant hony J. Dos Rei s, ARAssembly Language
Cengage Learning,

Course No Title of the Course Course Structure Pre-Requisite

ITC13 Computer Networks 3L-0T-2P None

Course OutcomesAfter completing this course the student must demonstrate the knowledge and abilit

CO1: Independently understand basimputer network technology, Understand and explain Data
Communications System and its components.

CO2: Identify the different types of network topologies and protocols. Understand the functioning of the
of the OSI model and@P/IP protocol suit.

COa3: Identify the different types of network devices and their functions within a network and to underst
MAC sub layer Protocols and their functioning.

CO4: To understand the network layer in the Internet and buildengkills of IP addressing, suietting and
routing mechanisms.

CO5: Understand the basic protocols of computer networks, and how they can be used to assist in net
design and implementation and to get familiar with networkiriigdssues and compression techniqu

Course Content: No of Hours: 40

UNIT - |

Introductory Concepts: Introduction to Computer Netwks, OS| Reference Model: A Layered
Approach, Intro to TCP/IP Protocol Suite, Goals and Applications of Networks,

Physical Layer: The Physical Layer, Network structure and architecture, services, networks toj
Theoretical Basis for Data Communicatidnansmission MediaGuided andUnguided, Multiplexin
(FDM, TDM and WDM), SwitchingCircuit Switching, Packet Switchirgirtual Circuits and
Datagram Approach, Message Switching, ADSL, xDSL

UNIT - I

The Data Link Layer: Data Link Layer Design Issues, Framing, Error Detection and Correctior]
Techniques e.g Parity, CRC, Checksum, Hamming Code etc., Flow Control Protoceksstop
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wait Flow Control, Sliding Window Flow Control, Error Control, Stegndwait ARQ, GebackN,
Selectiverepeat, Example of Data Link ProtocolsIDLC, LAP-B

Medium Access Sub LayerChannel allocations, ALOHA Protocols (Pure and Slotted), Carrier
Seng Multiple Access Protocols (persistent and non persistent etc.), CSMA with Collision Dete
CSMAJ/CA, Caollision free protocols, IEEE Standar&shernet, Token Bus and Token Ring, ISDN
UNIT- I

Network Layer:Pointto-Point network, routing algoriths (Link state, Distant Vector etc.), congestion cor
Internetworking, Quality Control, IP packet, IP addressing, subnetting, IPv4 vs IPv6,

UNIT- IV

Transport LayerDesign Issue, connection managmt, TCP window management, User Datagram Prot
Transmission Control Protocol, and Performance Issues.

Application LayerApplication Layer Protocols, DNS, Electronic Mail, WWW,

Network Security: Introduction to network security

SUGGESTED READINGS:

1. Forouzan, iData Communi c &Editamn and Net wor
2. A. S. Tanenbaum, ﬁCorﬁ‘}Edjtibr’er Net wor ks o, PHI
3. W. Stallings, fnData and Compsuter Communi
4. Comer , AComput er Net works and I nterneto,
5. Comer , Alnternetworking with TCP/I1 PO, PH
6. W. Stallings, fAData and Computer Communi
7.J. Martin, AComputer Network and Distrib
8. W. Stallings, fiMillanc a | Net wor ks o, Mc

9. M. Schwertz, AComputer Communication Netw
10.S. Keshav, fAAn Engineering Approach to C

Title of the Course Course Structure Pre-Requisite
Course No

ITC14 Software Engineering 3L-0T-2P None

Course Outcomes:
CO1: To make student understand the fundamental concepts of Software engineering.
CO2: To Apply concepts of various process models for development of software applications

CO3: To implement different conceptual modeling techniguesformation system design (inclug
ERDs, DFDs and UML)
CO4: To Implement and analyze logic modeling techniques (decision tree/table, structured E
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and address the managerial issues involved in SA&D

Course Content: No of Hours: 39

Introduction to object oriented modeling and design methods.

Modeling the applications usj object oriented methods by Booch, Rambagh and Unified
Modeling language(UML).Software Quality assurance, Software quality metrics, software
configuration management, Detailed Capability Maturity Model, Advance topics in requirement
engineering, Dierent views of modeling with case studies, Software reuse and reengineering
Introduction to metanodeling and its use.

Introduction to CASE tools and CASE shells, CASE Tool architectures

Latest topics in software engineering

SUGGESTED READINGS:

1. K.K.Aggar wal and Yogesh Singh, AnSoftware Engi
2. R. S. Pressman, TfA/ASoPRravatriet iEmme mé&serAmpftEdac h
3. Pankaj Jalote, fAAn Integrated APBiroach to
4, Stepen R. Schach, AClassieaEnd&i Obgeichg®©ri eRY
5. James Peter, W Pedrycz, ASoftware Enginee
6. | . Sommer vill e, iSoftwar BEAEngi neeringo, Ad
7. Frank Tsuiand Orlaho Kar an, AfEssentials of Softwar e
8. Kassem A. Saleberi8gbt we€eeghkggi hearni ng,
9. Rajib Mall, AFundamrntal “Bdf Software Engin
10.Carl o Ghi zzi : Mehdi Jazayerfi Saorfd wairreo EMan
11. Carol L. Hoover, Mel Rossh | opart and Gi |l Tar an, AEval u
Software Engineeringo, Pear son,
Course No Title of the Course Course Structure Pre-Requisite
ITC15 Multimedia & Applications 3L-0T-2P None

Course Qutcomes After taking the course, the student should have a clear understanding of
CO1: Describing different multimedia tools and the way in which they are used.

CO2: Stating the properties of different media streams.

COa3: Designing and organizing multimedia projects.

CO4: Producing multimedia projects using various multimedia elements.
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Course Content: No of Hours: 40
Basics of Multimedia Technology: Computers, communication and entertainment; multimedia
introduction; framework for multimedia systems; multimedia devices;- @Ddio, CD-ROM, CD,
presentabn devices and the user interface; multimedia presentation and authoring.

Image compression and StandardsMaking still images; editing and capturing images; scanning im
computer color models; color palettes; vector drawing; 3D drawing and regddREGobjectives an
architecture; JPE®CT encoding and quantization, JPEG statistical coding, JPEG predictive lossless
JPEG performance; overview of other image file formats as GIF, TIFF, BMP, PNG etc.

Audio and Video: Digital representationfasound; time domain sampled representation; method of eng
the analog signals; subband coding; fourier method; transmission of digital sound; digital audi
processing; stereophonic & quadraphonic signal processing; editing sampled sound; MEBEIBS afdid
compression & decompression; brief survey of speech recognition and generation; audio synthesig
instrument digital interface; digital video and image compression; MPEG motion video compression 9
DVI technology; time base mediapresentation and delivery.

Multimedia Communication: Fundamentals of data communication and networking, Bandwidth require
of different media, Real time constraints: latency, video data rate, multimedia over LAN and WAN, Mul
Conferencing, vido-on-demand broadcastingsues.

Multimedia Software: Animation Theory, Types 2D,3D, Animation Tools: Blender, Silver light, F

I ntroduction to Mul ti media Softwareods: Creat

Tools

SuggestedReadings:
1 Ranjan ParekdfiPrinciples of Multimedié, Tata McGrawHill Education
1 Fred Halsal iMultimedia Communiat i on s 0, Pear son Educati on
1 Tay Vaughan AMultimedia: Making itwo r Kk , fifth editiono, T MH
1 Villamil & Molina,Que i fiMultimedia: Production, plani ng and del i veryo
T James E ShumdniMultimediainAc t i on 0, Wadsworth Publ

Course No Title of the Course Course Structure Pre-Requisite
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ITC16 Theory of Computation  3L-1T-OP None

Course Outcomes
CO1.: Be able to construct finite state mimes and the equivalent regular expressions.

CO2: Be able to prove the equivalence of languages described by finite state machines and regular ex
COa3: Be able to construct pushdown automata and the equivalent context free grammars.

CO3: Be ale to prove the equivalence of languages described by pushdown automata and cor
grammars.

CO4: Be able to construct Turing machines.

CO6: Be able to prove the equivalence of languages described by Turing machines.

Course Content: No of Hours: 42

Finite automata: Introduction, DFA, NDFA, an application, finite automata with Epsii@nsition.Regular
expressions and languagesRegular expressions, finite automata and regular expressions, applicat
regular expressions, algebraic laws for regular expressions.
Properties of regular languagesProving languages not to be regular, closure properties of regular lang
decision propsies of regular languages, equivalence and minimization of automata.
Context-free grammars and languages:Definition, parse trees, applications of contBge grammarg
ambiguity in grammars and languages.

Properties of ContextFree Languages: Normal forms, pumping lemma, closure properties, dec
properties.

Pushdown automata:Def i ni ti on, |l anguages of PDA, equi
Pushdown automata.

Turing machine:Introduction, programming téoiques, extension to the basic turing machine, Rest
turing machines, turing machines and computers .

Suggested Readings:

1. John E. Hopcroft, Rajeev Motwani and Jeffrey D. Ullmdintroduction to Automata Theor|
Languages, and Computat@n

2. John CMatrtin. filntroduction to languagesndthet heory of comput ati on

3. K.L.P. Mishrag fiTheoryof Computer Sciencéutomata, Languagesdn Comput at i on

4. Sudkamp ThomasiLanguages and Machines: An Introduction to the Theory of Com
Science

5. Michael Sipserfintroduction to the Theory@d@ o mput ati on, Second

6. M. Moret, fiThe Theory of Computation by Bernard
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SCHEMBF COURSEB.E.

Course No Title of the Course Course Structure Pre-Requisite
ITC17 Design And Analysis of  3L-0T-2P None
Algorithm

Course Qutcomes:

CO1: Theabilitys of how to design an algorithm which solves the current problem in hand.
CO2:To Write efficient algorithms for given problems.

CO3:To focus orDeriving the complexities of any given algorithm.

CO4: Learning the programming warious algorithms through assignments.

Course Content: No of Hours: 40
Introduction and Mathematics for Algorithms: Introduction to the subfsts
Functions and Relation¥ectors and Matriced.inear Inequalities and Linear Equations
Algorithm Analysis, Asymptotic Notation® W Q. Computational Complexityof an algorithm.
Compkxity Calculation: Recurrence Relation ,Master theorem, Recurrence Tree, Substitution
Method.Dynamic Programming Algorithm®/1 Knapsack Problem, All pair shortest Path
Bellman Ford AlgorithniGreedy Algoritins
Fractional Knapsack and other greedy Algorithr@®mparative study of Dynamic and greedy
algorithms. Graphs: Minimum spanning treéguskal's Algorithm
Prim's Algorithm Dijkstra's Algorithm Single source shortest path, BFS, DFS.
Backtracking: 8 Queen Problems, SunBobset Problem, Graph
Coloring Problem, Hamiltonian Cycle.
Branch & Bound: The Least cost Search, FIFO, LC branch & bound, 0/1 Knapsack Problem.
NP hard and NP complete:
NP Hard and NP complete Problems, Cooks Theorem.

Suggested Readings:
1 Ellis Horowitz, Sartaj Sahani, Sanguthevar Rajashekafamdamentals of Computer Algorithm¥
Ed., Galgotia Publications
1 Thomas H. CormenCharles E. LeisersorRonald L. Rivestand Clifford Stein Introduction ta
Algorithms, 3YEd., MIT Press
1 S.K Basu Design Methods and Analysis of Algorithm&? Ed., PHI
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http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/MathAlgor/sets.html
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/MathAlgor/function.html
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/MathAlgor/vectorMatrix.html
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/MathAlgor/linear.html
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Complexity/complexityInto.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Dynamic/dynamicIntro.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Dynamic/knapsackdyn.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Greedy/greedyIntro.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Greedy/knapscakFrac.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Greedy/kruskal.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Greedy/prim.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Greedy/dijkstra.htm
http://www.cs.dartmouth.edu/~thc/
http://supertech.lcs.mit.edu/~cel/
http://theory.lcs.mit.edu/~rivest/
http://www.cs.dartmouth.edu/~cliff/
http://theory.lcs.mit.edu/~clr/
http://theory.lcs.mit.edu/~clr/

Course No Title of the Course Course Structure Pre-Requisite

ITC18 Linux/Unix Lab OL-OT-4P NONE

Course OQutcomes After completbn of the course students will be able to:
CO1: Work confidently in Unix/Linux environment

CO2: Write shell scripts to automate various tasks

CO3: Master the basics of linux administration

Course Content:
Linux/Unix

Basic overview and history of uniiiux
Command line basics
Commandsssh, Is, pwd, cd, cp, rm, mv

= —a -8

Accessing remote servers and files

Editing and manipulating files

Piping commands and saving output

Searching in command line history

Commandsmkdir, nano, cat, head, tail, less, clear, gsgpt, unig, man, >, |, s#eygen

=4 =4 —a —a 9

OS basics, processes
Filesystem layout

File permissions
Commandschmod, find, locate

= =4 —a -

Overview of popular Linux distributions
Running Linux in a virtual machine
Super user powers

Installing applications
Commandsmake, at-get

=4 =4 -4 —a -9

Simple Bash shell scripting
Compiling C/C++ files

File processingawk, sed
Commandsgcc, sh

= =4 —a -

1 Scripting

Basic system administration
Setting environment variables
Listing users and processes

=a =& —a
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Basics of mount and NFS
Commandsuname, users, finger, a8, ps, top, kill, mount, df, du

Source control with SVN
More powerful editorsemacs, vim
More commandssvn, tar, screen, nohup, disown, nice, cron, whereis, which, diff, scp, rsync

= —a -9

Network Configuration
Network background knowledge
Basic Networking delmgging

= =& —a

IP Addressing

Address Resolution Protocol

Packet Sniffing

Unsecure vs Secure Network Connections

= =4 —a A

Suggested Readings:

1. Barrett and Wagner@ and Unixx Tools for Software Design

2. Eric FosterJohnson, John C. Welch and Micah Anders@eginning Skll Scriptingd
3. Paul Love et al .Béginning Unix

4. NabaBarkakatj binux All-in-One Desk Reference For Dummie&nd Edition

5. Neil Matthew and Richard Stong®eginning Linux Programminig 4th Edition

Course No Title of the Course Course Structure Pre-Requisite
ITC19 Internet and Web 3L-1T-0P None
Engineering

Course Outcomes Upon completion of the course, the students should be able to:

CO1: Explain the importance of Web development process and the continuous maintenance required
Web project.

CO2: Apply the evolutionary web development process for creating web applications and web services

CO3:Develop usetinterfaces for web applications using HTML, DHTML, XML and their related
technologies.
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CO4: Understanah detail the Internet model along with its detailed functioning.
COb5: Understand different cryptographic algorithms required to secure the data over the Internet

Course Content: No of Hours: 42
Introduction to Web Engineering: Need of Web Engineering, Web Applications and their Catego
Characteristics of Web Applications, Software Engineering v/s Web Engineering, Differenezmetwe

application and a software, Evolutionary web development process (6: Hours)
World Wide Web, Introduction to Internet, Intranet and Extranet, Introduction to LAN, MAN and WAN,
history ofInternet, Introduction to Internet model (3: Hours)
Introduction to TCP/IP, OSI model, layered architecture, functions of each layer (5: Houn)

Session & Presentation Layer, Encryption standards, Encryption, Decryption, Data Encryption st
(DES), 2 DES and it weaknesses;DES, RSA (Public key. Pvt. Key Algorithms), Authentication, Dig

Signature certification. (8: Hours)
Introduction to different protocols: DNS, Email, FTP, SNMP, SMTP, RPC, Firewalls, Proxy Sewer
VLAN (6: Hours)

Securing Network Systems: IP security and VPN (VPN architecture, Authentication), Firewal{4: Hours)
Introduction to Web Design: HTML and DHTML, HTML Basic Concepts, Static and dynamic H
Structure of HTML documents, HTML Elementsnpking in HTML, Anchor Attributes, Image Maps, Mg
Information, Image Preliminaries, Layouts, Backgrounds, Colors and Text, Fonts, Tables  (4: Hours)
Introduction to CGI PERL, JAVA SCRIPT, JSP APPLET, XML, PHP, ASP, Cookies (6: Hours)

Suggested Readings:

Roger PressmafiWeb Engineering: A Practitioner's ApproacMcGrawHill Higher Education

William Stallings fiCryptography antNetwork SecurityPrinciples and Practiog5" edition, Pearson
Behrouz A. ForouzariData Communications and Networkbng'}“ edition,McGraw-Hill Higher Education
Behrouz A. ForouzariiCryptography and Network Secunity?™ Edition, McGraw-Hill Higher Education

Course No Title of the Course Course Structure Pre-Requisite
ITC20 Compiler and Translator 3L-1T-OP None
Design

Course Outcomes:
1.To be familiar with compiler architecture and its phases.
2.To be familiar with lexical analyzer and parser tools like lexyaut.
3.To be familiar with the different compiler optimization techniques.

Course Content: No of Hours: 42
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http://highered.mcgraw-hill.com/sites/0073523291/

Introduction and differendeetween a Compiler and a Interpref@ifferent phases of a Compiler
Lexical analysis: languages, Regular expressions, Regular Definitions, Finite Automata,
State M/c Driven Lexical Analyzer.

Lexical analyzer Generators : LEKh o mpson6s construction

Subsé Construction : Converting a NFA to DFE2FA minimizationRegular expression to DFA
Context Free GrammarBerivations and Sentential Forjok and LR Grammars, Parse Trees,
Ambiguous Grammars, Syntax Directed Translgfiop Down parsingLL(1) Grammars

Making the Parse TablgBottom Up parsingCreating SLR, canonical LR(1) and LALR tables
Introduction to Peser Generating tools e.g. YACC, Semantic Analysisor Recovery in table Driven parsg
Time EnvironmentsCode Generatigrsymbol Table Minagement
Code Optimization Technigques

Suggested Readings:

1. Alfred Aho, Ravi Sethi, V. Jeffery UlIl man
Wesley.
2. All en Holub ACompil er Design in Co, Prent
3. Santanu Chat tiolpeard hDeasyi girCoo,mpPr ent i ce Hal | o]
Course No Title of the Course Course Structure Pre-Requisite
ITC21 Modeling and Simulation 3L-0T-2P None
CourseOutcomes:

CO1:To provide an insight into how simulation modeling can aid in effective deemmaing.
CO2: To familiarize he student with various simulators

Course Content: No of Hours: 40

Inventory Concepts The technique of Simation, Major application areas, concept of a System, Environ
Continuous and discrete systems, systems modeling types of models progress of a Simulation Stu
Carlo Method, Comparison of Simulation and Analytical Methods. Numerical Computagicdmifjue fo
discrete and continuous models, Continuous System Simulation.

Probability Concepts in Simulation: Stochastic variables, Discrete and Continuous Probability Fung
Numerical evaluation of continuous probability functions, continuous umélyr distributed random numbe)
Random Number Generatorkinear congruential Generator, Mid Square Method, Multiplicative Congru
generator, rejection Method, Testing of random Numbers, Generation of Stochastic variates, Arrival
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Service tmes.

Discrete System Simulation and GPSSDiscrete Events, Representation of Time, generation of a
patters, fixed time step versus next event simulation, Simulation of a Telephone System, delay
Introduction to GPSS : Creating and movingngetions, queues, facilities and storages, gathering stal
conditional transfers, program control statements, priorities and parameters, standard numerical
functions, gates, logic switches and tests, Variables, Select and Count.

Simulation Languages and Practical SystemsContinuous and discrete systems languages, factors
selection of discrete system simulation language. Computer model of queueing, inventory and s¢
systems.
Design and Evaluation of simulation Experimentsiength of simulation runs, validation, variance redug
techniques, experimental layout, analysis of simulation output, Recent trends and developments.

Suggested Readings:

Geoffrey Gordon fiSystem Simulatiody 2nd edition, PHI

Narsingh DepfiSystem Shulation with digital computér, PHI

Averill M. Law & W. David Kelton SimulationfiModelling & Analysi®, TMH

Banks, John, S.Carson, Barry L. Nelson, David M. Nidlscrete Event System SimulatigriPHI

Course No Title of the Course Course ’re-Requisite
Structure

ITC22 Training (68 weeks) - None

Course Outcomes After completing this course the student must have the sound knowledge and ability

CO1: hands on technology innovation

Course No Title of the Course ‘ Course Structure ‘ Pre-Requisite

ITC23 Projectl - ‘None
Course Outcomes After completing this course the student must have the sound knowledge and ability

CO1: Students build self confidence, demonstrate independence, and develop professionalism by su
completing the pr@ct.
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Course No

Title of the Course

Course Structure

Pre-Requisite

ITC24

Projectll

None

Course Outcomes After completing this course the student must have the sound knowledge and ability

CO1: Students build self confidence, demonstrate indepeedemd develop professionalism by success

completing the project.
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SYLLABUS OF FOUNDATION ELECTIVES

Course No. Title of the Course Course Structure Pre-Requisite

FEOO1 Sportsl| OL-0T-4P None

COURSE OUTCOMES (CO):

To evolve a higher edation system that is suitability blended with provision for knowledge values 3
skillpractice where every student learns in without sacrificing his/her creativity.

COURSE CONTENT:
(Any Two out Of 4 Components)

A. INTRODUCTION TO PHYSICAL EDUCATIONCONHEMPORARY CONTEXT (Any Two)
1. Learn and demonstrate the technique of Suryanamaskar.

2. Develop Physical Fitness through Calisthenics / Aerobics / Elraiiing / Weigh{Training and
demonstrate the chosen activity.

Select any one game available in ttwdlege and learn different techniques involved in its play
CORE PHYSICAL EDUCATRINNESS, WELLNESS AND NUTRITION (Any Two)
Measurement of Fithess Componemttegraise for Minimal Strength (Muscular Strength): S
ups Muscular Endurance); Harvar@ s est, Run and Walk Test (Cardiovascular Endurancg
and Reach Test (Flexibility)

2. Measuring height, weight, waist circumference and hip circumference, Calculation of BMI
Mass Index) and Waistip Ratio

Engage in at least one wellness prograenamd write a report on it.

CORE PHYSICAL EDUCATRIDSTURE, ATHLETIC CARE AND FIRST AID (Any Two)
Demonstrate Stretching and Strengthening Exercises for Kyphosis, Scoliosis, Lordosis, Kn
Knees, Bow Legs, Flat Foot, Back Pain and Neck Pain

lllustration and Demonstration of Active and Passive Exercises

Asanas with Therapeutic Value (Any five asanas): Karnapeedasana, Padmasana, Dhanur
Sarvangasana, Paschimottanasana, Chakrasana, Halasana, Matsyasana, Ardhmatsyendr
Usthrasana, Mayurasana, &ffiasana, Vajrasana.

Practice P.R.I.C.E. in First Aid.

SPORTS ADMINISTRATION & MANAGEMENT (Any Two)
Demonstration of Supervision activities in Sports Management.
Demonstration of skills of Management.

Demonstration of fixtures of various kinds in spartsnpetitions.
Demonstration of technical and netechnical purchase procedure.

= 0w

20w

wn

PwdNEFOPA
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SUGGESTED READINGS:

1. DN} K YZ DY 86¢SIIOKAy3d / KAfRNBYy tKearaoldlt 9R
Champaign, lllinois, USA.

2. Corbin, C. B., G. J. Welk, R/.Corbin, K. A. Welk, “Concepts of Physical Fitness: Active Lifest
2SfttySaazQQ aODNYl g I AffS bSg 2Ny !{!

3. | YALI dzZ3KE 50WePE Dd 91 Sff FyYyR Y®Obd D22RYIYyS 6

4. Beotra, Alka, “"Drug Education Handbook on Drug@bud y { L2 NI A>XQQ ! LJJ A SH

5, 1 YY2YyZIwodXE {2dziKlFIff X wodad YR .fFANE 50
Fitness Information Technology Publishers.
Course No. Title of the Course Course Structure Pre-Requisite
FE002 Sportsli OL-0T-4P FEOO1

COURSE OUTCOMES (CO):

To evolve a higher education system that is suitability blended with provision for knowledge
and skill practice where every student learns in without sacrificing his/her creativity.

COURSE CONTENT:
(Any Two out Of 4 Components)

A. Sports for all (Any Two)
1. To participate in any intramural Tournaments (one team game and one Individual Game) ¢
choice.
Toparticipate/ attend at least 15 hours in Fitness training at Field or at Gymnasium.
Participate in at least one track and one field event on Annual Sports day.
To participate in Inter College Tournament
MEDIA AND CAREERS IN PHYSICAL EDUCATION (Any Two)
. Organize an event / intramural / tournament in your college.
. Prepare a News Report ah observed Sports competition.
. Create a presentation on any topic from Physical Education using amasda aid.
. Demonstrate Warmingip / Conditioning / Coolingown exercises.
C. MANAGEMENT OF AEROBICS & GROUP TRAINING (Any Two)
1. Measurement of FitnesSomponents; Legraise for Minimal Strength (Muscular Strength); S
ups (Muscular Endurance); Harvard Step Test or Run and Walk Test (Cardiovascular End
Sit and Reach Test (Flexibility)
2. Measurement of Pulse Rate / Heart Rate at Radial ArteryCamdtid Artery, Calculation of
Target Heart Rate

oHrwN

A OWN P
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3. Developing a 80 minute routine of aerobics with appropriate music for each component o
health related physical fithess

D. SPORTS INDUSTRY & MARKETING (Any Two)

Identify an issue or a trend in the sportslirstry: o Players in professional or college sports 0

Ownership

Marketing Plan: Environmental Factors and Product Plan Draft, Paper bibliography/works

Sponsorship proposal

=

Athlete branding

2
3.
4. Developing a budget plan for an event
5
G

GESTED REASBNG

SuU
1. / 2@¢Ses {& X 866 71 IlloAdGa 2F | A3IKte 9FFSOGAGBS
2. al3Aftts wo! & 66 az2l02NI [ SENYAY3I YR [/ 2YyGNREY

3. Masteralexis, L.P., C. Barr and M. Humms, “Principles and Practices NflSp a I y I 3SY Sy)|

Bartlett Publisher

.AAK2LJE WoODodsS 866CAGYSaa GKNRdAdAK ! SNEoAOAZIQQ

5. .NRgy Ydadry 66 tKeaAirOlt 1 OGABAGE FYR |1 SIfUGKY

6. Cornwell. T.B, " Sponsorship in markatd 9 FFSOGA BS O2YYdzy AOF A2y &
Routledge Publishers

»

7. 5SDFNNA&Z [P 686{LI2NIa al Ny SdiAy3ay ' t NI OGAOl
Course No. Title of the Course Course Structure Pre-Requisite
FEOO3 National Serice | OL-0T-4P None

Scheme (NSS)

COURSE OUTCOMES (CO):
1. Develop among them a sense of social and civic responsibility;

2. Utilize their knowledge in finding practical solution to individual and community problems;

w

. Identify the needs and problems df¢ community and involve them in problem solving process;

N

. Utilize their knowledge in finding practical solution to individual and community problems;

62

. Develop capacity to meet emergencies and natural disasters

COURSE CONTENT:
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Unit-l Introduction to NSSOrientation and structure of NSS, History of Social Reforms in Modern
Brahmo Samaj, Arya Samaj, Satya Shodhak Samaj: Principles and Functions

Unit-Il Regular activitiesDistribution of working hoursassociation between issues and prograr
community project urban rural activities, associatiomodes of activity evaluation

Unit-1ll concept of societydevelopment of Indian society: Featurd3ivision of labors and cast syste
in India; Features of Indian constitution; Provisions related madantegrity and development

Unit ¢ IV N.S.S. Regular Activities

A) College campus activities

B) N.S.S.activities in Urban and Rural areas

C) Role of Nosovernment Organisation (NGO) in social Reforms
i) Red Cross

i) Rotary

SUGGESTED READINGS:

1. Natonal Service Scheme Manual, Govt. of India

2. Training Programme on National Programme scheme, TISS.

3. Orientation Courses for N.S.S. programme officers, TISS.

4. Ram AhujaSocial ProblemsinIndéa, wt g 0 t dzof AOF GA2Yy @

5. History of Social ReformsMaharashtra, Ed. J. Y. Bhosale, S. U. Kolhapur.

Course No. Title of the Course Course Structure Pre-Requisite
FEOO4 National Cadet Corpy OL-0T-4P None
(NCC)
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COURSE OUTCOMES (CO):

1. Develop among them a sense of social and civic responsibility;

2. Utilize their knowledge in finding practical solution to individual and community problems;

3. ldentify the needs and problems of the community and involve them in problem solving proces
4. Utilize their knowledge in finding practical solution to indixal and community problems;

5. Develop capacity to meet emergencies and natural disasters;

COURSE CONTENT:

UNIT I: Introduction to NCCNational Integration & Awareness: Religions, Culture, Traditions
Customs of India, National Integration: Importenand Necessity, Freedom Struggle.

UNIT II: Adventure Training; Obstacle course, Slithering, Trekking, Cycling, Rock Climbing, Para
gliding, Scuba Divingnethods and use.

UNIT 1ll: Environment Awareness and Conservation: Natural Resourgce€mservation and
Management. Water Conservation and Rainwater Harvesting

UNIT IV: Personality Development and LeadersHigtroduction to Personality Development, Factq
Influencing /Shaping Personality: Physical, Social, Physiological, PhilosophicayemuloBial, Sel
Awareness Know yourself/ Insight, Change Your Mind Set, Communication Skills: Group Disq
Lecturettes (Public Speaking), Leadership Traits, Types of Leadership

SUGGESTED READINGS:

1. Bhogle Anita & Bhogle Harsha, "The Winning waarning from sports for managérg
Westland Publications
2. { KIENXYI w20AYy>X 606 ¢KS fSFRSNIKIFIR y2 GAGES

Course No. Title of the Course Course Structure Pre-Requisite

FEOO5 Corporate social 2L-0T-0P None
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responsibilities

COURSBUTCOMES (CO):

1. The course will help students to understand corporate and emerging social responsibility 1
corporate in reference to India and global situation

2. The course will support students to prepare themselves to work with corporate understa
collective aspiration of the society, individual and corporate social responsibility.

COURSE CONTENT:

UNIT I: Corporate social responsibility in Indian context and International: €3Bfinition,
concepts, Approaches of CSR, overview of corporate Isoesponsibility and corporate soci
accountability, SR Tools, Nationaldainternational CSR activities, corporate philanthropy, driver
CSR, difference between corporate governance, corporate philanthropy and CSR

UNIT Il:Business ethics and corpoeasocial responsibility: Concept of business ethicseaning,
Importance and factors influencing business ethics. Corporate Govermameaning, significance
principles and dimensions. Ethical decisipmmaking in different culture, consumer protectio
environment protection, gender issues in multiculturalism, ethics and corruption, ethics and g
Business benefits of CSR

UNIT lll:Legislative measures of CSR: Corporate, labor, stake holders, Environmental and p
Social Accounting, Socialditing, SA: 8000 and Corporate Social Reporting.

SUGGESTED READINGS:

1. 1 NBK {NAGIall @0l 686 ¢KS odaAySaa 27
2. CV. Baxi and Ajit Prasad,” Corporate social responsioditg y OS LG a | vy
3. DrrM.MahmazRA 266 Df2o6lf aGNIGS3IAO YIyl 3
4. S K. Bhatia,” International Human resource managemebtf 2 0 I f LJS NBA
Publications Pvt. Ltd.

J.P. Sharma, “Governace, Ethics and Social responsibility of bugigess! y S 0622 1 &
Kotler Philip and Lee Nancy, = Corporate social responsibility; doing the most good fg
O2YLI yes>sQQ W2Ky 2AfSe

7. {AYLA2YZ WdzZAGAYS YR ¢lF&f2NE W2KYy wX 660

Publishers

2
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Course No. Title of the Course Course Structure Pre-Requisite

FEOO6 Environmental Science{ 2L-0T-0P None

COURSE OUTCOMES (CO):

1. Recognize major concepts in environmental sciences and demonstrdpth understanding
of the environment.

2. Develop analytical skills, daal thinking, and demonstrate problesolving skills using scientif
techniques.

3. Demonstrate the knowledge and training for entering graduate or professional schools,
job market.

COURSE CONTENT:
UNIT I: Environmental Studies: Ecosystems,-@iiersity and its Conservation

() The Multidisciplinary Nature of Environmental Studies Definition, scope and importan
Environmental Studies. Biotic and a biotic component of environment, need for environn
awareness.

(i) Ecosystems: Concept of atosystem, structure and function of an ecosystem, produg
consumers and decomposers, energy flow in the ecosystem, ecological succession, food chai
webs and ecological pyramids. Introduction, types, characteristic features, structures anbriuot
different ecosystem

(i) Biodiversity and its Conservation: Introduction to biodiversityefinition: genetic, species an
ecosystem diversity, Bigeographical classification of India, Value of biodiversity: Consumptive
productive use, soal, ethical, aesthetic and option values, Biodiversity at global, national and
levels, India as a meghversity nation, Hospots of biodiversity, Threats to biodiversity : Habitat Ig
Poaching of wildlife, man wildlife conflicts, rare endangesettl threatened species(RET) ender
species of India, method of biodiversity conservatiorsitn and exsitu conservation.

UNIT II: Natural Resources: problems and prospects
(i) Renewable and Nerenewable Natural Resources
Concept and definition of Natal Resources and need for their management

w C2NBad NIBa2 dzbxpd@tation, defarstation/ Sase Swdsedltimber extraction, mini
dams and their effects on forests and tribal people.
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w 2 GdSNJ NB a2 dzNalRaiion of!sudrface ad grBundwétsrNibods, drought, conflicts ov|
water, damsbenefits and problems, Water conservation, rain water harvesting, waters
management.

w aAySNIf NB&az2daNOSay !asSa FNB SELX 2AGEGA2Y
resourcescase studies.

w C22R NB&a2dzNDODSEaY 22NI R F22R LINE O f-Gaziag: eff€@k lo
modern agriculture, fertilizepesticide problems, water logging, salinity, case studies.

w 9YSNH& NBaz2dz2NDSayY DNE @aidyhanreryablblBrergy ysQuUBEsASe
alternate energy sources, Urban problems related to energy, case studies.

w [FYR NB&az2dz2NOSay [FYyR & NBaz2dzNOS> I y¥
desertification.

UNIT IlIl: Environmental Phition Control: Environmental Pollution, Definition, types, causes, effg
and control measures of (a) Air pollution, (b) Water pollution, (c) Soil pollution, (d) Marine pollutig
Noise pollution, (f) Thermal pollution. Nuclear hazards. Solid wastdta management: causes, effeq
and control measures of urban and industrial waste.

UNIT IV:Disaster Management, Social Issues, Human Population and the Environment. Socia
Human Population and the Environment, Sustainable development, Clichaiege, global warming
acid rain, ozone layer depletion, Environmental ethics: Issues and possible solutions, Consumer
waste products, , Wasteland reclamation. Population growth, problems of urbanisation.

SUGGESTED READINGS:

1. E. Barucha, Texbook of Environmental Studies for Undergraduate Couésbsiversities Press
(India)

Pvt. Ltd.

2 .S. Chawla; A Textbook of Environmental Studies|jcGraw HilEducation Private Limited.
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Course No. Title of the Course Course Structure Pre-Requisite

FEOO7 Environmental 2L-0T-0P None
Development and
Society

COURSE OUTCOMES (CO):

1. To sensitize the students regarding the relationship between human society and ecosyste

2. To help students understand the various approaches to the study of environment
ecosystem.

3. To create awareness among the students regarding environmental degradation an
importance of development and sustainable Development.

COURSE CONTENT:

UNIT I. Basic Issues and Approaches

a. Importance of the study of ecology and society

b. The relation between Environment and Development

c. Conceptual clarifications: social ecology; sustainable development; sustainability.
d. Approaches: Realism, Appropriate Technology, Ecofeminism

UNIT Il. People and Natural Resourcdsequal Acces and Shrinking Commons

a. Water: depleting water resources & pollution; unequal distribution of weatilization of water for
commercial crops, industrial use, power generation), the big dams debate.

b. Forest: Colonial policy, diverting resowder mining and other commercial and industrial u
monoculture and loss of biodiversity, rights of forest dwelling communities.

c. Land: modern technology, green revolution, biotechnology and impact on land, shrinking cot
and its effects on rurgoor.

UNIT Hll. Environmental issues and Problems.

a. Environmental Pollution: Air, Water, Noise, Land and Radioactive Pollution

b. Problems of urban environment (pollution, health, industrial accidents (e.g. Bhopal), occup
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hazards)
c. Clime&e change/Global warming.
UNIT IV. Role of Environmental Movements and the State.

a. Environmental Movements in Indj&Chipko, Narmada Bachao Andolan, Chilka Lake Orissa, are
examples.

SUGGESTED READINGS:

1. Chandna R.C, Environmental AwarerlessY | f @ YA t dzof A A KSNA ¢

2.1 3AFNBFE {dPYZIOO6 9YDBANRBYYSYyGlFf LaadzsSa | yR ¢¥
3. . NNE W2Ky>d6b OYDPBANRYYSY(l YR a20Alf G(GKS{
4. Gadigil, Madhav and Ramachandra Guha, Ecology and Equity: The use and Abuse of |

contempdNlF NB LY RAIFZ¢ h!t o
5. D2fS t NI1+FaKZ6d bl ddz2NE O2yaSNBI GA2Y | YR &g

Course No. Title of the Course Course Structure Pre-Requisite

FEOO8 Spoken Skills in Englislf 2L.-0T-0P None

COURSE OUTCOMES (CO):

1. This couse will focus on oral & presentation skills of students with practice sessions i
language lab.

2. This course will develop confidence building in oral skills of learners.

3. It will seek to encouragdhe day to day conversations/dialogues and communicatigeds of
learners with ample practice in the lab.

4. The theory class will boost practice in ample language exercises to encourage oral skills.

5. This will also involve practice sessions in interview skills, group discussions & pair work.

6. Basics of communicatn

COURSE CONTENT:

1 Practice on listening and reading comprehension

1 Language lab practice for group discussion and interviews

1 Definition and discussion on communication & the barriers in communication with pra
training to use language as a tool ftrasing, discussing, handling and convincing others.

SUGGESTED READINGS:
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EverydayEnglish | & Il Cambridge University Press/Foundation books

Course No. Title of the Course Course Structure Pre-Requisite

FEOO09 Financial Literacy 2L-0T-0P None

COURSE AWQOMES (CO):

1. To provide irdepth knowledge of the banking and Principles of Investment, financial planni

2. Help students in understanding stocks, sell strategy, mutual fund options, investing in edu
planning for the future, purchasing your firsbime, taxes and tax planning, life insurar
options, health insurance, property insurance, estate planning, and keeping mon
perspective.

COURSE CONTENT:

UNIT I: BankingDefinition, Role of Bank in growth of saving and Investment, Types of baaksdceS
offered by banks, Deposits and Loans, Types of A/c, Opening a bank A/c, How to Transact wi
KYC norms, (A/c opening form, Address Proof), How to read bank statement, Banking prody
services, Calculating InterestsSaving, FDSimple and Compound Interest, Power of compoung
Loans, Types of loans, taking a home loan, Definition of EMI, Calculation of EMI, Pestcafiiet and
transactions, Basic of foreign Exchange, Importance and Use of Foreign Exchange, Regulat(
RBI, mutual funds.

UNIT II: InvestmentPrinciples of Investment Safety, Liquidity and Return, Investment plans, lity
plansUlip, SIP and VIP of mutual funds, index funds

UNIT llI: Financial PlanningMeaning, Household financial health checkup,pémant life stages
Medical and other Emergencies, ; Insurance, Meaning, Need and Wants, Loss protection, Hife,
and health, Benefits of Insurance, Term plaBscial obligations Budgeting, Buying a house, PI
vacation, Retirement planning, iPe of procrastination, Market and financial instruments, Prim
market, Secondary marke~inancial Statement analysis,

UNIT IV: Scams, Fraud Schenhesider trading, Money laundering; Consumer protection and redrg
mechanism, Rights of Consumersphgable to financial services, Filing a complaint, Complain to e
concerned, Regulators, Arbitration, Consumer courts, Govt. Wek§t@dPortals), Investor Associatio
Taxes, Meaning, Need of Taxes, Types of taxes, How taxes impact income, inealtiieand gift tax,
Service tax, STT, Stamp Duty, Tax planning v/s tax evasion, Tax rates, Tax free bonds, T
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investment

SUGGESTED READINGS:
1. Brauntein, Sandra, and Carolyn Welctginancial literacy: An overview pffactice, research, and
policy,’ Fed. Res. Bull.

2. Cole, Shawn A., and Galartini Shastry, Smart money: The effect of education, cognitive abil
and financial literacy o A Y I Y OA I £ Y I NJH&vard BlsineBs/Shaol, POG9A 2 v T €

3. Study material of NSE.
4.Gitmaz 22SKy1 YR . AffAy3atsSesr 66t SNaA2Yylf TFA

p® al RdzZNIF WSTFzo66 tSNRER2YIFf FAYlIYyOS adadzRSyi

Course No. Title of the Course Course Structure Pre-Requisite
FEO10 Introduction to Indian| 2L-0T-OP None
Society

COURSE OUTCOMES (CO):

To acquaint the students with the emergence and understanding of Indian Society, theo
underpinnings of the complexity of society and also with the whole discourse contextualizing So
in India.

COURSE CONTENT:

1. Unit ¢l Conceptualizing Indian Society:
Hindu society and Diverse society ( Regional, Linguistic, Religious diversities); Peoples of India

Groups and Communities ; Unity in diversity; Ethnicity and ethnic identities.

2. Unit¢ll Theoretical perspectives I:
Indological/ Textual (G.S. Ghurye, L. Dumont Structuirainctional M.N. Srinivas, S.C. Dube).

Marxian (D.P. Mukherjee, A.R. Desai)
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3. Unit¢lll Theoretical perspectives II:
Civilizational view (N.K. Bose, Surajit Sinha). Subaltern perspective (B.R. Anibadkhr,

Hardiman).

SUGGESTED READINGS:

1. RobertW.Stern, LY i NP RdzOGA2yY / KIFy3aSs (KS a20ASi
University Press

2.5K|y|3|Nqu> 50dbz066 ¢KSYSA IyR LISNELISOGABS
3. Dube.S.C." Thelhd y +Affl3Sazé w [yR Y tdzoftAOIGA
4. 5dzy2y i@ [2dzha |1 2Y2 | @SNNDODKAOMzAZ6 0 ¢KS /
5. 1 NRAYFYZ 5F@ARZ606 ¢KS O2YAy3a 2F (GKS 5
University Press.

6. Marrott. Mckim, Ind | K N2 dz3 K I)\YRdz OFriS3a2NASa ¢
7. a2YAYy® ! & wzdbd ¢KS fS3ILO0e 2F DO{ d® DKdAzNES
8. adleSNJBSS(D 5dt 3066 5AQSNRAGASEZE tS2LX Sa
9. Singh. Y, Indian Somologysoual condltlonlngandeyhéirgloz YOSNYyaszé =+Ai
10.{ Ay3IK® , 2606 az2RSNYyAaldArAzy 2F LYRALY GNIR
11L.{ AYyIAKD YP{ PO ¢tKS tS2LXSa 2F LYRAIF® !y
R2{NAYyAQDI&® adb66 LYRAIFQ& +Attl3ISaze ! &aAl
13.Singh Y, Identity & Thédor Ay LYRALY {20A2f23&3¢ wl gl

Course No. Title of the Course Course Structure Pre-Requisite

FEO11 Soft Skills and 1L-0T-2P None

Personality
Development

COURSE OUTCOMES (CO):

Enable students to develop a basic English workplace vocabatamprehend sentences spoken
written in English and enables them to confidently converse in simple English.

COURSE CONTENT:

Unit 1. Conceptual Understanding of Communication; Cognition andCé&mition; Types 0
communication: Oral, Verbal, Nemrbal Kinesics, Interpersonal, Group and Mass Communicag
Communion, Barriers to communication; Values and Belief system.
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Unit 2 : Spoken Communication; Art of debating, Elocution, Stage Anchoring, Group Disc
Interviews; Quiz; Use of Jargon, Slangd ¥ocabulary for effective Communication; Voice Modulat
and Intonation; Clarity; Brevity; Articulation of thought and speech; Assertiveness; Affirmation.

Unit 3 : Written Communication, KISS rule; Resume writing; Letter writing; Taking notes; Req
minutes and preparing proceedings of meetings; Role of empathy and compassion.

Unit 4 :Selfassessment; Self awareness; ®slieem, Seftonfidence; Perception and observation ski
Benefits of Meditation and SeHypnosis, Goal setting and careerrpiang.

Practical: Debate, Declamation; Presentation exercises and written communication exercises.

SUGGESTED READINGS:

1. Barker. A" IMLIN2 @ S 2 dzNJ / 2 Y XoggniPéde (hdi2Pyt Ltfl { A £ t & X ¢

2. Adrian Doff and Christopher Jonekanguage in Usgpperintermediate} €ambridgeJniversity

3. John See)y TheOxford Guide to Writing and Speagi©OxfordUniversity Press

4. Shiv Khera,You Can Win ¥lacmillan Books

5.StephenCovey 7Had A ila 2F | AIKE& 9FFSOGMADS t S2L) Sx¢
6. John Collin, Perfect Presentatiol ¥ideo Arts Marshal

7. Jenny Rogers, Effective Interviews ¥ideo arts Marshal

8. Robert Hellet” Effective Leadd B K A LIY 9 & & Sy (i ADKPubkshingl 3 SNJ { SN& §

Course No. Title of the Course Course Struire Pre-Requisite

FEO12 Business 1L-0T-2P None
Communication and
Presentation Skills

COURSE OUTCOMES (CO):

To develop management communication skills in the students that will help the students to face
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endeavors and will also help in their inte@ws.

COURSE CONTENT:
Unit-I;

Identity Management Communicatiom: Face to Face Impression Management & Medig
Communication (Self Introduction & S@fomoting; Over Stating And Under StatirggStrategies to
Overcome Communicative Inhibitiors Creatng Positive Seffnage through words Appearance
Verbal and Non Verbal Mannerg)Giving Polite Yet Assertive RespongegResponsive strategies 1
handle criticism Accepting Failure and Declaring Success.

Unit-11

Business Presentations:Oral and Powr Point Presentations; Preparing Successful Presentat
Assessing Audience, Making Effective Use of Visual Aids, Delivering Presentation, Using
Handling With Questions and Interruptions, Mock Presentations.

Unit-11I
Oratory Skills¢ Group Disussion, Extempore, Mock Parliament and Mock Press.
Unit-1IV

Interview Management:¢ Resume Preparation, Types of Interviews, Preparing For Interviews, K
Interviews, Handling Tough & Tricky Questions, Reviewing Performance, Participating In
Interviews

SUGGESTED READINGS:

1.LoriHavilMoor& 66 . dzaAySaa /2YYdzyAOlIGA2ySé . 22102

2W2KY CKAfES /2dNItrtyR [ .2088 566 9EOStf S
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Course No. Title of the Course Course Structure Pre-Requisite

FEOB Theatre OL-0T-4P None

COURSE OUTCOMES (CO):

Our goal is to nurture artistcholars who are well read in dramatic literature, who understand the s
and historical contexts of that literature, who appreciate contemporary performance and dance
think critically, who master disciplirgpecific skills, and who make compelling artistic choices on sta

COURSE CONTENT:
Unit 1: Concept of Acting in Indian Classical theatre. Western styles of theatre acting.

Unit 2 : Basics of the following: ActingDNR i1 2 641 A Qa t 22NJ ¢KSI G6NBZ
with reference to Meyerhold, Bertold Brecht and ConstantinStanislavesky; Artaudian acting, The
Cruelty; Theatre of Absurd.

Unit 3 :Acting for CamergKnowledge of camera frames and moverheiithin the confines of a frame
blocking, difference between theatre and Camera acting, Concentration.

Unit 4 : Acting consistently for different takes, acting scenes out of order, Auditions, acting exercis
of Dubbing.

SUGGESTED READINGS:

1. Boleslavsky, Richaglé 6 | QG Ay 3IY G Ké&vYolWhesré As.AE [ Sdaz2yacz
2. Hagen, Uta Respect for Acting éeMacmillanPress.

3.Hodge, Alison”™ Twentieth Century Actor Trainirg,.ondon and New York

4. RoutledgeStanislavski, Konstantn An! O G 2 N & 2 2 NJ Y ¢ Trand, and=.9¢ai Q a
5. Jeremiah Comey 6 6 ¢ KS | NHocaPresCAfY | QiAy3x¢e

6.Phi A LJA . %I NNAfftAZ66 ! OlGAy3a o6wSO / 2yaAiARSNBR

7.Cathy Hasse§, 6 | O A yAllwomh2PNebsC A f Y I €
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Course No. Title of the Course Course Structure Pre-Requisite

FEO14 Dance OL-0T-4P None

COURSE OUTCOMES (CO):

This course will provide the student with the fundamentals necessary for advanced dance skills. |
this course will develop student appreciation of dance asrform and lifetime activity. Designed t
familiarize students with technique, the student will also study vocabulary, different forms of d
issues in dance and the history pertaining to the world of dance. The student will develop kine
awareress, movement memory, creative abilities and aesthetic appreciation of various dance form
enhancement and the development and maintenance of physical fithess;aditlence, selfliscipline
and independence with the body by providing informal shaggi during class are the goals expecteq
be achieved. Each student should leave this class having been encouraged, esteemed, and t
them a new appreciation of dance.

COURSE CONTENT:

- Basic workout

- Introduction to Hip Hop and-Boying with aisnple choreography

- Exercise like: Rolling, jumping, moving shoulders. Footwork, Floor steps, Beat knowledge.
- Freestyle combination along with House dance style.

- Expressions class: Body expressions, Face expressions.

- Introduction of Contemporary Dee. Basic exercise of Contemporary Dance. Exercise for flex
Floor steps, Spinning and Balancing.

- Introduction to Jazz. Basic exercise and proper routine practice.

SUGGESTED READINGS:

1. W2yl GKFYy . dNNRgas 66! /| K2NB23IN)} LIKSNH& | |
2. Jacqueline M. SmitAutard, “Dance Composition: A Practical Guide to Creative Success in
5l yO0S al {Ay3azQQ w2dzift SR3AS

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on
June 03, 2016
84


https://www.goodreads.com/author/show/480973.Jacqueline_M_Smith_Autard

Course No. Title of the Course Course Structure Pre-Requisite

FEO15 Yoga OL-0T-4P None

COURSE OUTCOMES (CO):

Students will learn about the importance of yoga in their lives. They will be exposed various ty
yoga, their health benefits.

COURSE CONTENT:
UNIT

Origin of Yoga & its brief developmentglhing of Yoga & its importance, Yoga as a Science of Art
Philosophy),Meaning of meditation and its types and principles.

UNIT-1I

Classification of Yoga/Types of Yoga, Hatha Yoga , Raja Yoga, Laya Yoga, Bhakti Yoga, Gyan
Yoga, Asthang ga.

UNITglII

Principles of Yogic Practices, Meaning of Asana, its types and principles, Meaning of Pranay
types and principles, Meaning of Kriya its types and principles.

UNIT-IV

Yogic therapies and modern concept of Yoga, Naturopathy, Hydegkier Electrotherapy
Messotherapy,Acupressure, acupuncture, Meaning and importance of prayer, Psychology of m
Different mudras during prayers.

SUGGESTED READINGS:
1. William Broad " The Science of Yog¥ ¢ KS wAajia |yR (GKSerwSél NRa

2{ 6 YA *AaKydz 550 ylIyRI>X806 ¢KS /2YLX SGS Lff
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Course No. Title of the Course Course Structure Pre-Requisite

FEO16 Digital Film Making OL-0T-4P None

COURSE OUTCOMES (CO):

Students will learn about various technicalitisvolved in digital film making. They will also exposs
history of cinema, preproduction etc.

COURSE CONTENT:
Unit 1 ¢ History of Cinema, Research & Script

Early Cinema, Development of Classical Indian & Hollywood Cinema, History of Global Filmgi
European Film (193present), Origin of Classical narrative cineBamundless film, Exploration of fil
and analysis of the threpart beginning, middle and end of storResearclFinding and Collectin
materials and facts related to your story. WhenadaHow to find the materials related to your stor
Things to consider before sketching down your stoBgript (Scriptwriting Process and its variol
phases), Film Grammar for Scriptwriting.

Unit 2 ¢ PrerProduction
Digital Video Cinematographyntroduction to Digital Video Cinematography
Cinematography, Interactivity and emotions through Cinematography,

Building blocks, Compositions, Lenses and Cameras, Types of lenses: Zoom Lens, Prime Leng
Cameras: HD Cameras, Basics of Film Camera, Di#ebetween, Film Camera and Digital Came
DSLR and HDSLR Cameras, Lighting, Psychology of light, Visual Environment, Directional Effe
Lighting design process, Thrpeint lighting, HigkKey lighting, Low Key lighting, Construction of a S
Golor, Contrast, Deep Focus, Shallow Focus, Depth of Filed, Exposure, Racking focus, Fra
Telephoto shot, Zoom shot.

Unit 3- Digital Video Editing

Effective EditingPrinciples of Video EditindgNon-Linear Editing (NLE) Concephe ThredPoint Edit
NomrLinear Editing (NLE) Techniqué&rking in the TimelinelransitionsKey framingApplying Filters
Ingesting
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Unit-4Advanced Editing Techniques

NLE Compositing, Color Correction & Color Grading, Working on Audio, Titling

SUGGESTED READINGS:

1. Mark Bindle and Chris JonesThe5 A 3AGFf CAfYYF{1Ay3 1| yYRO
Course No. Title of the Course Course Structure Pre-Requisite
FEO17 Workshop  (Electrical OL-0T-4P None

and Mechanical)

COURSE OUTCOMES (CO):

1. Student will be able to make various joirtsthe given object with the available work material
2. The students will be able to understand various wiring connections

COURSE CONTENT:

Mechanical Workshop Experiments
1.BLACKSMITH

2. CARPENTRY

3. FITTING

4. FOUNDRY

5. WELDING
Electrical workshop Exgriments
1. STUDY & PERFORMANCE OF DIFFERENT TYPES OF WIRE JOINTS

2. STUDY AND PERFORMANCE OF STAIRCASE WIRING
3. STUDY AND PERFORMANCE OF SERIES AND PARALLEL CONNECTION OF
FLOURESCENT TUBE LIGHT

4. STUDY AND PERFORMANCE OF GODOWN WIRING
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5. SERIES ANMBARALLEL CONNECTION OF BULBS AND POWER SOCKETS BY SINGLE

SWITCH AND MULTI SWITCHES.

SUGGESTED READINGS:

1. Hajra Choudhury, Hazra Choudhary and Nirjhar Roy, ~Elements of Workshop Technolog
YO aSRAF LINRPY2GSNA FyR tdzofAaKSNB t dio |

2. W A J Chaprnma Workshop Technology,” Pamt> mad {2dziK ! aAly 9R
3.t ®bd wl2F 8dalydFlOldNAy3 ¢SOKy2t2383 +2
4. Yl dZAKA &K Wot &> 66 al ydzZFl OGdzNAy3I t NBOSaas

Course No. Title of the Course Course Structus Pre-Requisite

FEO18 Music OL-0T-4P None

COURSE OUTCOMES (CO):

The student will be familiarized with the basic terms used in Indian classical music. Also it fam
with the life history of some dignitaries in the field of music. This course afsw$ some light on thg
ancient music and its origins in India.

COURSE CONTENT:

Unit 1: Study of the following termsMela (That), AshrayRaga, Raga, Lakshana, Shruti, Alankar, G
VadiSamvadiAnuvaeVivadi, VakraSwara, Vaffwara.

Unit 2 : Biografmies & contributions of the following:Jaidev, MansinghTomar, Abdul Karim Kh
Tyagaraja, Pt. Bhatkhande, Pt. Ravi Shankar

Unit 3: Study of following Ragas&TalaR&gaman, Jaunpuri, Khamaj. Fatktal, Jhaptal
Unit 4:Genaral discussion and definitiohthe following:

a. Khyal, MaseetKhami Razakhani gat, Dhrupad, Tarana, Meend, Soot, Murki, Kan, Khatka, K
Harmony, Melody.

b. Writing of Bhatkhande Swarlipi Paddhati.
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c. Writing of Talasand Compositions in Notation.

d. Detailed study of RagéRagaBihag, Malkauns, Vrindavani Sarang) and comparative study of R
e. Essay, Shastriya Sangeet (Classical Music) & SugamSangeet( Light Music )

Unit 5: Vedic Musig Samvedic Sangeet, Swara, Vadya, Bhakti, Vikar .

General study of Natyashastra,nfgaetRatnakar.

SUGGESTED READINGS:

lTvasantt YR [ FEYA bl N}&ly DIFENB288 {Fy3asSSd zAakl
2. Sarat Chandra Pranjpayaed Chowbhamda 6 6 . K| NI A & I Sutblyadi S8rékashdnL G A
3.Bharat Munk 6 6 bl Gel { KFIadNF ¢

4.Sharangdeva S 3SSdwl Gy { F NE§

5.Sharad Chandra PranjpayBed 6 { I y3SS{i . 2RKZX¢

6. Thakur Jaidev SinghindianMus O>¢ { I y3SSG NB&aSFNOK I OF RSYq
7. V. N. Bhatkhangé MallikaPart 1 & IE ¢  YNI YAt dzadl | @

8.V.N.Patwardhah 0 06 wl I 3+xA3Jeél yzé

9. RaginiTrivedi Ragvibotia Mishrabani, Vol. 1 &3 Q Q

Course No. Title of the Course Course Structure Pre-Requisite

FEO19 Sociology of| 2L-0T-OP None
Development

COURSE OUTCOMES (CO):

The course introduces the students to the issues pertaining to development in the contemy
context. It familiarizes and discusses the theories and models of development and their alternativ
critiques. It also introduces the concept of social exclusion that has emerged in the develg
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discourse in the era of globalization.

COURSE COBNT:

1. Concepts Progress, Growth, Modernization and Development

2. Development Theory Adam Smith, Karl Marx, Talcott Parsons.

3. Development of Underdevelopment, Dependency and World Capitalist System
A.G.Frank, Paul Baran, Samir Amin, Immanuel Wallerstein

H

Criique and Alternative to Development
5. Gender and Development, Culture and Development, Environment and
Development, Human Development Index, Gender Development Index

Gandhi and Schumacher on Alternative development model Appropriate Techn
Sustainable Bvelopment

6. ! YRSNEGIYRAY3I LYRAIQA 5S@St2LISyid 5Sol (
Gandhi, Ambedkatr,

7. New Economic Policy

8. Disparities in Development: Class, Caste, Gender, Tribe, Region and Religion

9. Social Exclusion in the era of Globalization

10. Social Exclusion: Minorities and the other Marginalized Development of the Marging
Perspectives and Challenges

SUGGESTED READINGS:

1. 586t Y& {Ay3aAKIFI w2@38606 {20AFft 5S@St2LIVS
Sage Publications

2. Desai, ARG 9&aaleéea 2y az2RSNyAraldiAzy 27F ! yRSNJ
Company Ltd.

3. 58NB1TS WSIy YR {Sy!YINIielzdd LYRAI 5S85@8§
4, t NBalG2ys tod 2d3x06 5SSt 2 LIVSy lisherk SdoNE | v
Course No. Title of the Course Course Structure Pre-Requisite
FEO020 Universal Human 2L-0T-0P None
Values 1: Self and
Family

COURSE OUTCOMES (CO):
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1. Sensitization of student towards issues in all dimensions of life

There are a whole raye of issues which one faces in life towards which the young students are
generally unfamiliar and therefore insensitive. AiImost all the conceemsironmental, societal, familia
or personal, are result of human action. Sensitization towards them tbexe$ an important step.

2. Inculcation of Self Reflection.
Human action is governed by various internal factors primarily the beliefs one holds, and thereforg
Wi 22AYAW B SO2YSa SaaSyidalrtz (G2 aSS oKL (ueorSd, K §
they are not true, then what could be the process to get the "right" belief and then further validate

azail 2F GKS e2dzy3a LIS2LX S INB a2YSK2g (GNFAyS
look inside are missing. Inculcatiof self reflection in students will result in them becoming more
responsible, honest and trustworthy. Lack of such dualities in individuals is major concern of
organizations, institutions and society in general.

3. Understanding (Clarity) of Human Rétanships and Family.

It will try to show that relationships and material prosperity are the basic desire for a human being
global problems which we face today are war (including terrorism) and imbalance in nature (globa
warming). If we look at reass for war, the fundamental cause is: Human Being is in opposition to
Human Being. Therefore one is willing (or gets compelled) to exploit others. This is due to lack of
understanding of relationships.

4.Exposure to Issues in Society and naturedlr manmade systems and Nature).

1 To show that the fundamental reasons f
imbalance in nature are: pollution and resource depletion. Both these aspects are result of
consumerist model of development.

1 To show how harmony can be ensured
following levelof our living: Individual, humaghuman relationships, larger society, Various
social systems like education system, economic system, political system and others, and 1
the nature.

5. Development of Commitment and Courage to Act.

If the understandig is right, then the actions become right. Commitment and courage to act are
considered consequences of right understanding in an individual. In the course, an attempt will be
to build right understanding in the individual, and then further plan dfoas will also be discussed in
order to implement the understanding in various life situations in the right manner.
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At the end of the course, students are expected to become more aware of their self and their
relationships and would have better reflecterand discerning ability. They would also become more
sensitive to their surroundings including both people and nature, with commitment towards what
they believe in (human values).

It is hoped that they would be able to apply what they have learnt to thewn self in different
ordinary dayto-day settings in real life with higher commitment and courage.

COURSE CONTENT:

1. Motivation and Objectives of Human Values Course.

Introduction to the objectives of the course. Content and process of the courselinglmode of
conduct. Daily life as lab for the course. Activities in the course.

2. Purpose of Education How human being has a need for Knowledge, what should be the conten
knowledge, how the content should be discussed in education. Complimerthskjlls and values, hoy
the current education system falls short.

3. Peers Pressure, Social Pressure In various dimensions of life, how do these things work. What
gl & 2dziK Ly (GKS O2yGSEG 2F SRdzOl (A 2y Beukdd S NI

4. Concept of Competition and Excellence How competition leads to degradation of self and
NEBfl GA2yaKALIA® | 26 SEOSttSyO0S Aa GKS ol arod
can be used to discuss the concept.

5. Time Managen:

How does one deal with myriads of activities in college? Focus of the mind.
6. Concept of Preconditioning. How preconditioning affects our thinking, behavior, work, relationst
society and nature. How do we develop frenditioning?

What are the vdous sources of preconditioning? How do we evaluate our Preconditioning? How d
come out of it?

7. Concept of Natural Acceptance in Human Being. What is natural acceptance? How can the cor
natural acceptance be used to evaluate our preconditigniUniversal nature of natural acceptance. 4
anger, jealousy, hatred natural? How do we feel when we experience them? Which feelings are 1
for a human being and which are not?

8. Understanding Relationships.
a) Are relationships important? What the role of relationships in our life? If relationships are
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important then why they are important? If they are important then why it is the case that we are ng
discussing them?

What are the notions/conditions and factors which stop us to explore mdeergiationships.
wStlFiA2yaKALA Ay TFlLYAfte YR SEGSYRSR Tl YAfe
b) Basic expectations in relationships. Seven types of relations.

c) Gratitude as a universal value in relationships. Discuss with 2enabi 9 f A OA G SELl Y
lives.

d) Nine universal values in human relationships. Trust as the founding value.

e) Concept of acceptance. Unconditional acceptance in relationships.

f) Our preconditioning affecting our relationships. Our relatiopshiith subordinate staff, with people
2F 2L aAidS 3ISYRSNE OFraasSsz Ot adaaz NI OSo az20
between reconditioning and relationships. How relationships have the power to force a person to
change his preaaditioning.

9. Concept of prosperity
Material goods and knowledge of one's physical needs is essential for feeling of prosperity. What
20KSNB KI @S LXFe@SR Ay YIF{1Ay3 YFGSNRIE 3I22Ra

10. Idea of Society. Wt is a society? What constitutes a society? What systems are needed for a

society to work? What is the purpose of society and various systems which are working in it? How
understanding of Human Nature is important in order to understand the purposedétg@nd various

social systems? And what happens when this understanding is lacking?

11. Idea of decentralization of politics, economics, education, justice etc. Its comparison with cent
systems. The idea of Swaraj. Various social initiativegdiyd\social organizations and other people.
time permits)

12. Balance in nature
a) Balance which already exists in nature.

b) How human beings are disturbing the balance. Resource depletion and pollution.

Our own role in wastage of electricity, watand in use of plastics. Waste management. (Show epis
on city waste from SatyamevaJayate 2.)

OO0 L&a&adzSa tA1S 3Ft26lt 6L NYAY3IT FyAYLEE SEGAY
can also be used.
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SUGGESTED READINGS:

[EEN

.AnnieLeonard) 6 ¢ KS {G2NB 2F {GdZFFZQQ CNBS t NBagj

H® az2KlIyRFa YIFNFYOKFEYR DIFEIYRKAZO6O ¢KS { G2NE
o0d W YNRa&KYI YdzNDfficialTepdsitotyy 9 RdzOF G A2y X é

nd | SN¥YFyy 1S3a8S 68 {ARRKINIKFZEéE . FydlyY

5. ThichNhatHanh,” OldP&hK A 1S / f 2dzRazXé t I N} £t SE t NSaa
6. On EducationThe MotherAurobindo Ashram Publication

T® 1yyS CNIy1Z886 5AFNARSE 2F ' yyS CNIy]l I¢
y® D { . IFYKFEGGAdd [ATFS YR tKAf2az2LKe 2F {
hd {6 YA *ADBS1IYlIYRO6E { ¢laalAshtalm@S || yI YRl 2]
10. E.F Schumache{ Yl £ f A& . St dziAFdzZ Y 902y2YA0a | &

MmM® / SOAE S | yRNSD oNew odely pyblisteess A a . S| dzi A Fdzf X ¢
MH® | ®bl 3+ N 232606 WSS@Iy+AR@IY 91t NAOKLI &l
13.AN.TripAKA =066 | dzYly ==l fdzSax¢ bS¢g !'3aAS LyiGuf o f
Mn® 5KIFNFYLIf X0 6O0theSiRimREE ISNAY I LYRAIF ZE

Mp® az2KFyRFa Y® DI YRKAZIZO6 & Navegvah pdblicatidith@ise2 NJ L
Mc® aldzZ Iyl | 6Rdz YL | YStdsilsiBRZ66 LY RALl 2 Aya
17. Ramakrishna kijeevani,” Romain Rolland

18w2YFAY w2fflFyR X axA@S1tyFYyRFE 1 ROFAG | &K
M P w2 Yl AY wSrishti PupliBherE & BisDibupoiR K A £

HAnd tFNFYKEFEyal, 23FylFyRIES® dwA RA NG INRANI QIKEA 2
21. Sahasrabudhé, DI Y RKA | YR vdzSaidAazy 2F { OASyOSsénh

Course No. Title of the Course Course Structure Pre-Requisite
FEO21 Universal Human 2L-0T-0P FEO20
Values 2: Self, Society
and Nature

COURSE OUTCOMES (CO):

1. Sensitization of student towards issuesociety and nature.
2. Understanding (or developing clarity) of nature, society and larger systems, on the basis of
relationships and resolved individuals.
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3. Strengthening of self reflection.
4. Development of commitment and courage to act.

At the end of the course, students are expected to become more aware of their surroundings, soc
social problems and their sustainable solutions, while keeping human relationships and human ng
in mind. They would have better critical ability. They woutdso become sensitive to their
commitment towards what they believe in (humane values. humane r learnt to their own self in
different day-to-day settings in real life, at least a beginning would be made in this direction
relationships and humane societylt is hoped that they would be able to apply what they have learrn
to their own self in different dayto-day settings in real life, at least a beginning would be made in tf
direction.

COURSE CONTENT:

In Universal Human Values 2 course, the focus is momenderstanding society and nature on the ba
of self and human relationships. and motivation for the cousmditioning, and natural acceptance.
-existence of self and body. Identifying needs and satisfying needs of self and body. Self observal
Handling peer pressure family. Hostel and institute as extended family. Real life examples.
-student relationship. Shraddha. Guidance. Goal of education.

¢ material order, plant order, animal order and human order.

Salient features of each. Human beingas dza S 2F AYol f 1 yOS Ay ylI Gdz
¢ water, food, mineral resources.

Pollution. Role of technology. Mutual enrichment not just recycling.

on of needs of the self and

needs of the body. Right utilization of resources. Understandiagtirpose they try to fulfil.
Recapitulation on society. Five major dimensions of human society. Fulfilment of the individual as
goal. Justice in society. Equality in human relationships as naturally acceptable. Establishment of
with abhaya §bsence of fear). being through holistic education in just order.

SUGGESTED READINGS:

Text Book

M® w w DFdz2NE w {IFy3lIfx D t . F3IFENAFZ &l dzYl y
2010

Reference Books

H @ ! bl3AFNI2 SKEWSS5ZayWSSABY Y+RAREFNNDO] I aKI

o ® ! ®bd C¢NALIFI GKA = &l dzYky =+ tdzSazé¢ bSg ! 38
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nd 'yYyAS [S2yIFNRS G¢KS {i2NB 2F {(dzFFé¢ {AY2
p® az2KFyRIFIa YIN}YOKIYR DFYRKAZ & ¢KRBesd 2 NE

cd® W YNRAKY|FYdNIKeés & hy 9RdzOF{iA2y & hFFAOA
TO I SNXYIYyY 183448 a{ARRKINIKI & .lFyidly LNBa

yo® ¢KAOKbKIGIFYKE a hftR tFTdK 2KAGS /ft2dzRa &
9. On EducationThe Mother Aurobindo Ashram Publication.

10 . Diaries of Anne Friag Anne Frank

MM® DP{ . IYyKFEGGAZ G[AFS IyR tKAf2az2LKe 2F {
MH® {6l YA *ABS1IYlIYRI I {6l YA £ABS1IYl YyRI

Mo® 9 C { OKdzYlI OKSNJ = &{YlIftft A& . SRemzminiklf dzf Y

Mmn® / SOAfS ' yRNBga = a{t2¢6 Aa .SldziATFdzAZ ¢ bS
Mp® W / YdzYF N} LILJ = a902y2Ye 2F t SNXYIySyoOS¢é

Mc® tlFyRAG {dzyRSNIFf X a.KIFENIXG aSAy ! yaNBeaa
17. Mahatma and the Rose plant

My @® a®DI yRKA I K6S¢ K KN S éF yal yA . KF @y

M ¢ D 5KI N} YLI X awSRAAO0O2OSNAY3I LYRALFE 20GKSN,
Hn ®az2KFyRFa Y® DIFEIYRKA X alAYR {g6FNIr2 2N LY
M® ! NDAYR YS2NRgLE 3 {6l NIF2¢& 1 NLISNJ Lldzo f A
H @ aldzZ Iyl 110RR&Zl Y2 Xya& CNBRE2YVPE { G2aAdA Ly
od w2YFLAYy w2fftlyR X awlYlF{NAAKYIl (1A2SSdI yA
nd w2YFAYy w2fflyR X a+xA@BS{lIylFyRIFE ' ROFAG |
PP w2YIl AY w2driht Baitishérs SoDDstriyGiRrk A €

c ® tINFYKFEYal 23FylIFRkZ¢ awA BA 90 Mazad Nk QIK@& A 2
Td {| KFaN}o0odzRKSS aDIYyRKA |yR vdsSaidazy 27F {

I I I T T I T
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SYLLABUS OF DISCIPLINE CENTRIC ELECTIVES

Course No Title of the Course Category L-T-P Credits re-Requisite
ITDO1 Distributed System and ED 3L-0T-2P 4 ITC11
Computing

Course OQutcomesAt the end of the course, the student should be knowledgeable, skilled and proficien

CO1: The issues, design and architecture of distributed systems.

CO2: The techniques for efficient message passing throughRPC, etc.

COa3: Capable of handling deadlocks, problems related to synchronization and efficiently using the
memory in a distributed system through distributed shared memory.

CO4: Adapt to management of resources, load balancing and undémgjatesigning file systems
throughfile-accessing models, filgharing approaches, fileplication.

Syllabus No of Hours: 40

Introdudion to DCS, Distributed OS, Issues in designing Distributed O8erview of Networks
LAN, WAN, protocols, Inteprocess communication, Pipes, FIFO, Message Queues, |
Memory, Semaphores, Issues in IPC by message passing, Synchronization, Buffeltindatdgran
Messages, Encoding & Decoding of Message Data, Process Addressing, , Failure Handlin
Communication.

Remote Procedure Calls (RPC), RPC Model, Transparency of RPC, Implementing RPC me
STUB Generation, RPC Messages, Server adement, Parametpassing semantics, CAL
semantics, Communication protocols for RPCs, Complicated RPCs,-&tierar Binding, Exceptio
Handling, Security, Special types of RPCs, RPC in Heterogenous environments, Lightweig
Optimizations for betteperformance.

Introduction to Distributed Shared Memory (DSM), Architecture of DSM, Design
Implementation issues of DSM, Granularity, Structure of Shareohory space, Consistency Mody
Replacement Strategy, Thrashing.

Synchronization: ClockSynchronization, Event Ordering, Mutual Exclusion, Deadlock, Ele
Algorithms.

Resource Management, Features of a Global Scheduling Algorithm, Task Assignment Aj
Load Balancing Approach, Load Sharing Approach, Process Management, Rigrasisn.
Introduction to Distributed File Systems, File Models, fAlecessing Models, Filsharing scheme
File-caching schemes, File Replication, Fault Tolerance, Case Studies
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Suggested Readings:

1) Pradeep K. Sinh@Distributed Operating Systems: Gmapts & Design, Wiley.

2) Doreen L. GallifiDistributed Operating Systems: Concepts & PractiPeentice Hall.

3) William BuchanarfiDistributed Systems and Netwodk$/McGraw-Hill.

4) Av i Sil berschat z, Peter Baer Gal vi mnWleyC

& sons.
Course No Title of the Course Category L-T-P Credits Pre-Requisite
ITDO2 Microprocessor and ED 3L-0T-2P 4 ITC12
Applications

Course OutcomesKnowledge of architecture of basic microprocessors

Ability to build a microprocessor based system for practical applications
Syllabus No of Hours

Overview of 8085: Register Organization, Pin Diagram and Pin Descriptions, dsdilng Mode, 808
Instruction Se8086: Introduction, 8086 Architecture, Register Organization, Pin Diagram and Pin Descri
8086 System Connections, Timing Diagram, Min Mode, Max Mode: Basic 8086 Microcomputer Syste
a logic analyzer to obserwaicroprocessor bus signals, Troubleshoot a simple 8086 based microcomput

8086 Instruction Set:Addressing Modes, Instruction set, Assembler Directives and Operators.

8086 Assembly language ProgrammingProgram development or constructing machine cddes3086
instructions, Using the Assembly Program Development tools (Linker, Loader, Assembler, Editor, Loag

8086 Interrupts and Interrupt Applications: Hardware Interrupt Applications.DMA Controller, Ma
Coprocessor 8087, CRT Controller 8275

8038 and 80486 The 32 bit processors: Register Organization, Addressing Modes, Data types, Real
Mode, Protected Mode, Segmentation, Paging, Virtual 8086 Mode.

Bus SystemsiSA Bus, EISA Bus, PCI Bus.

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on
June 03, 2016
98



Suggested Readings:

1 DouglasV.Hali Mi cceprs@r and I nterfacingo
Barry B. BreyiiThe Intel Microprocessor: Architectur, Programming and |1
John UffenbeckiThe 8086 Family: Desly, Pr ogr ammi ng and I nterf
James L. Antonaka®An Introduction to therl t e | family of microprog
AbelAIBMPCAse mbly Language and Programmi ngo

1
1
1
1

Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITDO3 Information Security ED 3L-0T-2P 4 ITC13

Course OutcomesAfter taking this course the students should be able to
CO1.: Idenify the major types of threats to information security and the associated attacks.
CO2: Identify the major techniques, approaches and tools used to discover network and syst¢
vulnerabilities.
CO0O3: Understand firewalls and packet filtering.
CO4: Undestand the role of cryptography in information security.
COb5: The major types of cryptographic algorithms and typical applications.
CO6: Understand how digital signatures are performed and the role of digital certificates.
Syllabus No of Hours: 40

Overview of Modern Cryptography, Number Theory, Probability and Information Theory
Classical Cryptosystems and its analysis
Symmetric Key Ciphers, Modern@k Ciphers (DES), Modern Block Cipher (AES)
Cryptanalysis of Symmetric Key Ciphetsnear Cryptanalysis, Differential Cryptanalysis, Other Cryptana
Techniques, Overview ontBox Design Principles, Modes of operation of Block Ciphers
Stream Cipher$?seudorandom functions
Hash Functions and MAC%he Merkle Damgard Construction, Message Authentication Codes (MACSs)
Asymmetric Key CipherdNumber Theoretic Results, RSA, Knapsack, Rabin, ElGamal, Elliptic Curve, D
Hellman Key Exchange algorithm
Network Security:Kerberos, Pretty Good Privacy (PGP), Secure Socket Layer (SSL), Intruders and Viry
Firewalls
Suggested Readings:

1. B. A. Forouzan, "Cryptography & Network Security", Tata Mc Graw Hill.
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2. Douglas Stinson, "Cryptography Theory and Practi?®'Edition, Chapman & Hall/CRC.
W. Stallings, "Cryptography and Network Security”, Pearson Education

Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITDO4 Mobile Communication ED 3L-0T-2P 4 ITC13

Course Outcomes:
CO1: To prwide the students with Brief history of mobile communication and developments towards n
systems

CO2:To familiarize the students with Propagation characteristiegreless channelsattenuation, fading,
Multiple access technologies for resource stgawith TDMA, FDMA, CDMA , OFDMA .CO3:To provide
the students the knowledge of Mobile Broadband technologies.

Syllabus No of Hours: 40

Introduction to Wireless Networks: Evolutioof mobile wireless networks. Global system 1
communication (GSM), GPRS, WLANs, UMTS.

Transmission Fundamentals: Time domain concepts, frequency domain concepts, signal p
loss of radio signals, multipath propagation, multipleX@®M, FDM, TDM, CDM), modulation tec
spread spectrum.

Wireless N/W configuration, Reference Model, Handover, Location ayEment, Addressing
Quality of service, Mobile N/W layer, Mobile Transport Layer, Mobile Application Protocol.

Wireless LAN: Introduction, advantages, transmission technologies, IEEE 802.11 standard
architecture, terminology, physical layer, MAC Management, Roaming.

Bluetooth Technology.

Wireless Application Protocol (WAP): WAP forum, WAP service model, WA&d®ol architectu
programming model.

Suggested Readings:
1. SCHILLER, fiMobile Commum c at i ons 0
2. CK.TOHAAd Hoc Mobile Networ ksbo
3. D. P. AGRAWAL & QI NG_AN ZENG, Ailntroducti o
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITDO5 Artificial Intelligence  ED 3L-0T-2P 4 ITCO4, ITCL7

Course Outcomes After taking the course, the student should have a clear understanding of
CO1.: Distinguish between a conventional system and an intelligent system.

CO2: Explain Artificial Intelligence concept and its applications.

CO3: Represent knowledge using various different techniques.

CO4: Use the appropriate searching techniques in achieving desired goals.

CO5: Apply Artificial Intelligent techniques in solag problems of a particular domain.

Syllabus No of Hours: 40

Foundational issues in intelligent systemsWhat is Artificial Intelligence? The Al problems, Underly
assumption, Al technique, Criteria fanczess, Problems, Problem Spaces and Search Defining proble
state space search, production systems, problem characteristics, production system characteristics.

Al search techniques Generate and test, hill climbing, Best firgtasch, best firstA * algorithm, AO*
algorithm problem reduction, constraint satisfaction, means and ends analysis.
Knowledge Representations Knowledge representation issues Representations and mappings, appro
knowledge representation, issues in knowledge representation Using Predicate Logic Representing si
in logic, representing instance and Isa relatiorsshipomputable functions and predicates, resolu
Representing knowledge using rules Procedural vs. declarative knowledge, logic programming, for
backward reasoning.
Reasoningunder un-certainity : Norn-monotonic reasoning, Bayesian networks, Fuzzy logic,
DempsterShafer theory.

Advance Topics Game Playing Overview, Mininax search procedure, Alphata cutoffs Plannin
Overview, blocks world problem, components of planning system, goal stack planning.

Suggested Readings:
1 Elain Rich and Kevin Kig h t Artific@l Intelligenced, TMH,

1 | van BRrdog Rragramriing for Artificial Intelligence
9 Staurt Russel and Peter Nonvigrtificial Intelligence- A Modern Approach, PHI,.
1 Patrick Henry WinstomArtificial Intelligenced, 3rd Edition, Wesley,
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http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Dynamic/dynamicIntro.htm
http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Greedy/greedyIntro.htm

SCHEMBF COURSEB.E.

Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITDO6 Software Teshg ED 3L-0T-2P 4 ITC14

Course Outcomes

1. Students who complete this course will be able to test software in structured, organized

2. Programmers will lem effective, practical ways to design and automate high quality test
during unit and integration testing.

3. System testers will learn how to efficiently design effective tests. Students will learn hov
apply theory in practical ways to design tests basetst criteria.

Syllabus No of Hours: 40

Introduction; SOME SOFTWARE FAILURES; The Explosion of the Ariane 5 Rocket; The Y2K Problen
USA StarWars Program; Failure of London Ambulance System; USS Yorktown Incident; Accounting
Software Failures; Experience of Windows XP.

TESTING PROCESS; What is Software Testing; Modifications in the program 'Minimum'; Why Should
Test?; Who Should We Do thesting?; What Should We Test?

SOME TERMINOLOGIES. Program and Software. Verification and Validation; Fault, Error, Bug and F
Test, Test Case and Test Suite; Deliverables and Milestones; Alpha, Beta and Acceptance Testing; Q
Reliability; Testing, Quality Assurance and Quality Control; Static and Dynamic Testing; Testing and
Debugging.

LIMITATIONS OF TESTING,; Errors in the Software Requirement and Specification Document; Logica
Bugs; Difficult to Measure the Progress of Testing.

THE V SHAPED SOFTWARE LIFE CYCLE MODEL. Graphical Representation. Relationship of
Development and Testing Parts; 2 Functional Testing.

BOUNDARY VALUE ANALYSIS; Robustness Testing; WorSlase Testing; Robust WoiGhse Testing;
Applicability;

EQUIVALENCE CLASS TESTING; Creation of Equivalence Classes; Applicability;

DECISION TABLE BASED TESTING,; Parts of the Decision Table; Limited Entry and Extended Entry
Decision Tables; 'Do Not Care' Conditions and Rule Count; Impossible Conditions. Applicability
CAUSEEFFECT GRA’HING TECHNIQUE; Identification of Causes and Effects; Design of Catiset
Graph; Use of Constraints in Catstfect Graph; Design of Limited Entry Decision Table; Writing of Test
Cases; Applicability; Essentials of Graph Theory.

WHAT IS A GRAPH? Degreef a Node; Regular Graph.

MATRIX REPRESENTATION OF GRAPHS; Incidence Matrix; Adjacency Matrix.
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PATHS AND INDEPENDENT PATHS; Cycles; Connectedness of a Graph.
GENERATION OF A GRAPH FROM PROGRAM: Program Graphs; DD Path Graphs.
IDENTIFICATION OF INDEPENDENT PATHS; Cyclomatic Complexity; Graph Matrices.

Structural Testing; CONTROL FLOW TESTING; Statement Coverage; Branch Coverage; Condition

Coverage; Path Coverage.

DATA FLOW TESTING; Define/Reference Anomalies; Definitions; Identification of du and dtsPagesting

Strategies Using dRaths; Generation of Test Cases.
SLICE BASED TESTING

Suggested Readings:

1 Software TestingYogeshSingh,Cambridge : @mbridge University Press,

T William Perry, AEf fect i vewinWMileyws&Sond,ddwifyark;, S

T Cem Kaner, Jack Fal k, Nguyen Qu o &ditionfiViag
Nostrand Reinhold, New York,

T Boris Beizer, ifSoftware Testing Tec hstrdng
Reinhold, New York

T Loui se Tamee&€estigoff Sdfetawasron Education Asi g

T K. K. Aggar wal & Yogesh Singh, nSoftwar
New Delhi

T Roger S. Pressman, 1 iASoPfrtancatriet i Emgirdese rA

McGrawHill International EditionNew Delhi
T Bori s B e i -Box Testing¥ Blechrigkes for Functional Testing
Sy st e ms oley &EBansinc., Méw York,

1 Marc Roper, @ SofrawHidl Baok Joglondonngo, Mc G
f Gordon Schul meyewar éiZ,e rifllc wdoskct Soft
T wWatts Humphrey, ifManagi ng t he Softwar

Massachusetts,

of Software
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITDO7 Pattern Recognition ED 3L-0T-2P 4 ITCO4, ITC17

Course Outcomes

CO1: The design and construction of a pattern recognition system.

CO2: The major approaches in statistical and syntactic pattern recognition.

CO3: Can compare a variety of pattern classification, structural pattern recognition, patsifiec
and clustering techniques. Understand Data Transformation and Dimensionality Reduction.
CO4: The student understand the theoretical issues involved in pattern recognition syster
such as density estimation, pattern grammars, classificattoddrmal Distribution and the curse
dimensionality.

Syllabus No of Hours: 40

Introduction to statistical, synthetic and descriptive approa¢hatires and feature extraction, learning.

Bayes Decision Theory:Introduction to Bayesian decision theéffie continuous case. Two categ
classification, Estimation of Posteriori Probabilities, Generalized Bayes theory , Conditional eisgecte
loss, Minimum risk classifier, Minimum error rate classification, classifiers, Discriminant Functior]
Decision Surfaces. Error probability and integrals, Bayesian Classification for Normal Distribution, Est
of Unknown Probability Desity Functions

Parameter Estimation and supervised learning:Maximum Likelihood estimation, the Bayes classif
learning the mean of normal density, general Bayesian learning. Nonparametric Techniques: Intr
density estimation, Parzen windowsné&arest neighbor estimation, Estimation of posteriori probability
nearest neighbor rule, thenkarest neighbor rule.

Linear Discriminant functions: Introduction, linear discriminant functions and decision surfaces, Genel
linear discriminah functions, the two category Linearly separable case,-déparable behavior, ling
programming procedures. Linear and Nonlinear Classifiers, Linear Discriminant Functions ,
Generation : Data Transformation and Dimensionality Reduction, Theukamhoeve Transform, Linea
Discriminant Analysis (LDA)

Unsupervised learning and clusteringintroduction, mixture density and identifiability, maximum likelihg

estimates, Application to normal mixtures, Unsupervised Bayesian learning, Detgptaes and clustering

similarity measures, criterion functions for clustering. Synthetic approach: Introducti

to pattern grammars and languages, Higher dimensional granmargraph web, plex and shape gramn

stochastic grammars, attrid@s grammars, Parsing techniques, Grammatical inference.
Suggested Readings:
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1 Richard O. Duda, Peter E. Hart, David G. Stpri@attern Classificatian Second Edition, A Wilg
Interscience Publication

1 Sergios Theodord i s , Konstant i Ratteyn Reamgnition) Gecomd Editin, Elsevie
Academic Press

1 Bishop, C. M, Battern Recognition andddhine Learning Springer.
1 Marsland, SOMachine Learning: An Algorithmic Perspeed CRC Press.
1 Russell, S. and Norvig, N. Aftificial Intelligence: A Modern Approach Prentice Hall Series
Artificial Intelligence.
Course No Title of the Course Category L-T-P Credits Pre-Requisite
ITDO8 Data ware house and da ED 3L-0T-2P 4 ITCO8
mining

Course Outcomes

CO1:To understand the basic principles, concepts and applications of data warehousing and

mining
CO2:To introduce the task of data mining as an important phase of knowledge recovery proces
CO3:Ability to do Conceptual, Logical, and Physical design of Bdaehouses OLAP applications ang
OLAP deployment
CO4:Have a good knowledge of the fundamental concepts that provide the foundation of data mini
COb5:Design a data warehouse or data mart to present information hgedadagement in a

form that isusable for management client

Syllabus No of Hours: 44

UNIT 7 1

Introduction to Data Warehousing: Overview, Difference between Dai@se System and Data Wareho
The Compelling Need for data warehousing, Data warehbudee building Blocks: Defining Features, d
warehouses and data marts, overview of the components, Three tier architecture, Metadata in
warehouse.

Data pre-processing:Data cleaning, Data transformati&iL Process, ETL tools.

Defining the business requirements:Dimensional analysis, information packagésa new concep
requirements gathering methods, requirements definition: scope and content.
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UNIT 7 Il

Principles of Dimensional Modeling:Objectives, From Requirements to data design, Multi Dimensional
Model, Schemas: the STAR schema, the Snowflake schema, fact constellation schema.

OLAP in the Data Warehouse: Demand for Onhe Analytical Processing, limitations of other anal
methods OLAP is the answer, OLAP definitions and rules, OLAP characteristics, major features and fu
hyper cubes.

OLAP Operations: Drill-down and roHup, sliceanddice , pivot or rotationOLAP models, overview (
variations, the MOLAP model, the ROLAP model, the DOLAP model, ROLAP versus MOLAP,
implementation considerations. Query and Reporting, Executive Information Systems (EIS), Data W
and Business Strategy.

UNIT 7 11l

Data Mining Basics: What is Data Mining, Data Mining Defined, The knowledge discovery process
Process), Data Mining ApplicationsThe Business Context of Data Mining, Data Mining for Prog
Improvement, Data Mining as a Research Tool, Data Mining for Marketing, Benefits of data mining,
Major Data Mining Techniques: Classification and Prediction: Issues Regarding Classification
Predction, Classification by Decision Tree Induction, KNN Algorithm.

UNIT T IV

Cluster detection, Kmeans Algorithm, Outlier Analysis, memeabgsed reasoning, link analysis, Min
Association Rules in Large Databases: d&sation Rule Mining, genetic algorithms, neural networks,
mining tools.

Suggested Readings:

lPaul Raj Poemi al sfiéfunbData Warehousingo, J
2Kamber and Han, fAData Mining Concepts and
Publications Second Edition

3Ww. H. Il nmon, ABuil ding the operational da

4AiDat a oWan enlg 0, BPB Publications,
5.Pang Ning Tan, Michael Steinbach, Viach, Vipin Kumar, Introduction to Data Mining, Pearson
6Shmuel i, AData Mining for Business Intel]l
Mi crosoft Excel wi icationsX L Mi ner 6, Wi |l ey Publ
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITDO9 Advanced Database ED 3L-0T-2P 4 ITCO8
Management

Course QOutcomes
CO1:The student understand how to Articulate how data is stored in both primary and
secondargtorage and understand database management system architecture
CO2:The student understand how to Design and implement advanced queries using
Structured Query Language. Design, construct and maintain a database and various dg
objects using procedairlanguage constructs, forms and reports to solve problems
CO3:The student understand how to Design and implement a complete problem solut
using current database technology. (Oracle 11g) and implementing procedures includin
database tuning, backapd recovery
CO4:The student understand how to Propose, implement and maintain database secu
mechanisms and Explore nroglational database systems and structures

Syllabus No of Hours: 42
UNIT |

Architecture of distributed systems: Distributed database systems. (a) Federated database systems,
database systems, and (c) Client/Server systems, Distributed DBMS architecture.

Distributed database designTop down designDesigning issues, Fragmentation, Allocation, Data dictiof
Bottom up designSchema Matching, Schema Integration, Schema Mapping, Data Cleaning
Data and Access Control:views in centralised and distributed DBMS, Da&xigity, Semantic Integrit
Control.
UNIT Il
Query Processing:Characterization of query processors, Layers of query processing, Query Decomyj
Normalizdion, Analysis, Elimination of redundancy,

Data Localization: Reduction of primary horizontal fragmentation, Reduction of vertical fragment
reduction of derived fragmentation, hybrid fragmentation.

Optimization of Distributed Query: Join orderingSemi join based algorithms, optimisation.[No. of Ho
11]

UNIT 1

Transaction Management: Properties of transactions, Types of transactioifst transactions, nestg
transactions, and workflow.

Distributed Concurrency Control: Serializability theory, bcking based concurrency control Algorith
Time-stamp based algorithms,

Deadlock Management:Prevention, Avoidance, Detection and Resolution
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UNIT IV

Distributed DBMS Reliability: Local Reliability protocol, Distributed Reliability protoedivo phase comm
protocol, three phase commit protocol.

Parallel Database SystemSystem architecture, Parallel query processing, Load Balancing, Database C
Web Data Management: Web Searcitrawling, indexing ranking, Web Querying, Distributed X
Processing.

Suggested Readings:

1. Ozsu and Valduriez, APrinciples of Distr
2. Ceri and Pel agatatsie, PiDingcti pil kst each dDStyashh e m
3.Coul ouri s, Dol l i more, and Kindberg, ADi st
4 Kumar and Hsu, ifRecovery Mechanisms in Da
5.Bernstein, Hadzil acos Comd r 6Gobodman ReRECoveu
AW

Course No Title of the Course Category L-T-P Credits Pre-Requisite
ITD10 Advanced Computer ED 3L-0T-2P 4 ITC13

Networks

Course Outcomes
CO1:The studenApply knowledge of the TCP/IP layering modelintelligently debug
networking problems.
CO2:The studenUse Linux commands to understand how a PC is configured.
CO3:The student wilDifferentiate between different LAlWased forwarding devices so that th
can make thoughtful suggestions on howuitdoa network.
CO4:The studenWrite networking code that uses TCP and UDP in clgsmver applications.

Syllabus No of Hours: 40

UNIT |

Reviewof Basic Network Architectures: OSI reference model, TCP/IP reference model, Applications(
Audio/Video Streaming, Video conference, Networked Games, Client/Server); Traffic Characterizatiol
VBR)
UNIT I
Asynchronous Transfer Mode: ATM layeretbdel, switching and switching fabrics, network layer in A7
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QOS, LAN emulation.
UNIT IlI

Switching Paradigms; Multiplexing; Error Control; Flow Control, FTH, DTH, PON, ISDN, DSL, C/
SONET, Optical Networks.
UNIT IV

Local Area Network TechnologiesFast Ethernet, Gigabit Ethernet, IEEE 802.11 WLAN, Bluetg
Connecting LANs, VLANS.

UNIT V

Internetworking: Interdomain Routing, BGP, IPv6, Multicast Routing Protocols, Multi Protocol
Switching, Virtual Private Networks, High speed transport qumols, Quality of Service Mechanisn
Improving QoS in Internet
UNIT VI

Multimedia Networking: Streaming audio and video, RTSP, jitter removal and recovery from lost |
Protocols for reatime interactive applications: RTP, RTCP, SIP, H.323; Contéstribution networks
Integrated and differentiated services, RSVP.

UNIT VI

Applications and Other Networking Technologies: RTP, RTSP, SIP, VolP, Security Systems, SSH, P(
IPSEC, DDoS Attack, Mitigation in Internet, Security in MPLS; Introduttio Cellular, Satellite and Ad h
Networks.

Suggested Readings:

1. Behrouz A. Forouzan, Data Communications and Networkingtt-&d;, Tata McGraw Hill

2. Larry L. Peterson and Bruce S. Davie, Computer Networks: A Systems Approacth Ed, Morgalr
Kaufmann

3. Jean Walrand and Pravin Varaiya, High Performance Communication Networks, 2nd figdn Mauffman
4 . Kurose, J. F. and Ros aEd,ReakdonEdudatbo mput er Ne
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD11 Recent Trends in ED 3L-0T-2P 4 None
Information Technology

Course QOutcomes

CO1.: Identify sources for gathering information on new issues in information technology
CO2: Read, comprehend, and apply these issues to society imabamnel to their career in t
information technology field

COa3: Identify the importance of keeping up to date with new trends and issues

CO3: Develop a network of other information technology students through the CIS ¢
organization

Syllabus No of Hours:40
Current Trends i n Software, Operating Sys
Network technologies and other areas of Information technology

Suggested Readings:
1 Jhn M. Jordaninformation, Technology, and InnovatidResources for Growth in a Connected World
John Wiley & Sons,
2 *
1 Books Based on the current trends of Information Technology

Course No Title of the Course Category L-T-P | Credits Pre-Requisite

ITD12 Image Processing ED 3L-0T-2P 4 ITCOY, ITC15

Course Outcomes:
CO1l:Understand how images are formed, sampled, quantized and represented digitally
CO2: Understand how image are processed by discrete, lin@arinvariant systems
COa3: Understand how images are perceived by humans
CO4: Understand how color is represented
CO5: Understand how image information can be modeled analytically
CO6:Understand transforrdomain representation of images (Fourier, DCTatA®HT)
CO7:Understand how images are enhanced to improve subjective perception
CO8: Understand how images are restored based on the knowledge of acquisition syst
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CO9: Understand how image are analyzed to extract features of interest
CO0O10: Understandhe principles of image compression
Syllabus No of Hours: 39

Introduction, Mathematical Preliminaries, Image Digitization, Visual perception, ReprésentatData in
Transform Domain, Data Compression, Image Enhancement with Histrogram Techniques and FH
Domain techniques, Image restoration, Image segmentation and Feature detection, Morphological H
and Image Analysis.

Suggested Readings:

Rafael C. Gonzalez; Richard E. WoogdBigital Image ProcessimgPrentice Hall.
WILLIAM K. PRATT, fiDigital image processing: Piks scientific inside, 4th ed

Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD13 Adhoc Network ED 3L-0T-2P 4 ITC13

Course Outcomes:

CO1: Describe the unique issues intaxt/sensor networks.
CO2: Describe current technology trends for the implementation and deployment of wireless g
hodsensor networks.
COa3: Discuss the challenges in designing MAC, routing and transport protocols for wireless g
hoc/sensor networks.

CO4: Discuss the challenges in designing routing and transport protocols for wirellbes/gehsor
networks.

CO5: Compehend the various sensor network Platforms, tools and applications.

Syllabus No of Hours: 40

Introduction To Wireless Networks: Evolution of Mobile Cellular Networks, Global System f
Mobile Communications, GPRS, WLAN, UMTS, IMT2000, cdma2000 evolution.
Origins of Ad Hoc: Packet Radio Networks: Introduction, Technical Challenges, Architecty
Component of Packet Radios, Routing in PRNETS, Routeuaion, Pacing Techniques, Me
Access, Flow Acknowledgements.
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Ad Hoc Wireless Networks:Introduction, Mobile Devices, Traffic Profiles, Types of Ad Hoc Mo
Communications, Types of Mobile Host Movements, Challenges.

Ad Hoc Wireless Media Access Pratcols: Introduction, Challenges in Channel access, Rec
Initiated MAC Protocols, Sender Initiated MAC Protocols, ProtebeCA, MACA -Bl, PAMAS,
DBTMA, MARCH.

Overview of Ad Hoc Routing Protocols: Table Driven approaches, DSDV, WRP, CSGR, Sqg
Initiated ordemand approaches, AODV, DSR, TORA.

Ad Hoc Wireless Multicast Routing: Multicasting in Wired Networks, Multicast routing in Mob
Ad hoc Networks, ProtocolsAODV multicast, CAMP, ODMRP, LBM, DVMRP, Comparisons
protocols.

Communication Performance of Ad hoc Networks:Introduction, Performance Parameters, R
Discovery Time, End to End Delay, Communication throughput, Packet loss, Route Repg
Power Managemen&ecurity Threats in Ad hoc Networks, Recent advances in Ad Hoc Network

Recomnended Books

1. CHARLESE.PERKINS1Ad Hoc Networ kingbo
2. S. BASAGNI, M. CONTI, S. GIORDANO and I. STOIMENOVREMo bi | e Ad Hoc
3. C. K. TOHRAAd Hoc Mobile Networke

Course No Title of the Course Category L-T-P Credits re-Requisite
ITD14 Software Qubty and ED 3L-0T-2P 4 ITC14
Assurance

Course Outcomes:

COl1Critically evaluate alternative standards, models and techniques aimed at achievin
guality assurance in a variety of software development environments,
CO2Research, consolde and present large amounts of information related to approprig
guality assurance technigues and be able to make recommendations for manager
strategies,
CO3Propose and defend innovative solutions to software quality assurance ancemeast
problems in the context of various software development environments,
CO4Ciritically evaluate different software development environments and contexts with
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respect to the application of appropriate standards and models,
CO5Critically evaluate leading edge approaches in software development and attenda
guality assurance methodologies, presenting the research using Harvard referenc
CO6Understand and apply key quality assurance techniques tailored for specifarsoftw
development environments.

Syllabus No of Hours: 40
Unit-1

Introduction: Concepts of Software Quality, Quality Attributes, Softwardi@u2ontrol and Software What
Quality Assurance, Evolution of SQA, Major SQA activities, Major SQA issues, Zero defect Softwa
Meaning of Quality, The Relationship of Assurance to the SoftwareQyifde, SQA Techniques.

Unit-2

Tailoring the Software Quality Assurance Program: Reviews, Walkthrough, Inspection, and Config
Audits.

Evaluation: Software Requirements, Preliminary design, Detailed design, Coding and Unit Test, Integr
Testing, System Testing, types of Evaluations.

Configuration Management: Maintaining Product Integrity, Change Management, Version Control, |
Configuration Management Planning.

Unit-3

Error Reporting: Identification of Defect, Analysis of Defect, Correction of Defect, Implementati
Correction, Regresion Testing, Categorization of Defect, Relationship of Development Phases.

Trend Analysis: Error Quality, Error Frequency, Program Unit Complexity, Compilation Frequency.
Unit-4

Corrective Action to Cause: Identifying the Requirement for Corrective dcbetermining the Action to
Taken, Implementing the Correcting the corrective Action, Periodic Review of Actions Taken.
Traceability, Records, Software Quality Program Planning, Accuracy, Authority, Benefit, Commun
Consistency, and Retaliation.

Suggested Readings:

1. Robert Dunn, fASoftware QuaHality Concepts an

2.Alan Gillies, fASoftwa@greeameQuali Ch,apMmaeao ray

3. Mi chael Dyer , AThe Cl eanroom approach to Q

4. Daniel F eed man, Geral d Wei nber g, AHandbook
Revi ews 0, Dor set House Publishing

5. Tom Gil b, APrinciples of Soft-Westkee Engi neer
6. Tom Gil b, Dorothy Graham,WeBl&of t ware I nspec
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7. WattsHumphr ey, fAManaging theWeSeyft ware Proces:;
8. Watts Humphrey, AA DisciplinWeslkeypyr Software

9. Art hur Lowell, Al mproving Software Quality
Course No Title of the Course Category L-T-P Credits Pre-Requisite
ITD15 Software Project ED 3L-0T-2P 4 ITC14
Management

Course Outcomes:

CO1Understand and apply project management best practices from the Project Management
(PMI) in the Project Management Bodylkohowledge (PMBOK Guide).

CO2Provide a foundation covering the framework, terminology, and concepts for project
management.

CO3introduce and apply the fundaments of Microsoft Project 2010 (or current software).

CO4Understand and apply projaoanagement tools and techniques to plan, manage, and clos
project.

CO5Display proactive behavior in project development and completion.

CO6Be able to question, search for answers and meaning, and develop ideas that lead to act

Syllabus No of Hours: 40
Unit-1

Introduction:Software development as a project; Stakeholders in software project; Software product,
resources, qudli, and cost; Objectives, issues, and problems relating to software projects.

Project Planning:Steps in project planning; Defining scope and objectives; work breakdown s
Deliverables and other products; time, cost, and resource estimationafltesrin planning

Project Evaluation:Strategic assessment; Technical assessmertie@efit analysis; Cash flow forecasti
Costbenefit evaluation techniques; Breaken analysis; Risk evaluation

Selection of Project Approach:Choosing developmentriglclgy and methodology; choice of process ma
Rapid application development; Waterfall modelpkocess model; Spiral model; Prototyping,; Increme
delivery.

Unit-2

Software Effort Estimation

Problem in software estimation; Effort estimation techegjuxpert judgement; Estimation by analogy; De
technique; Algorithmic methods; Tappown and bottorup estimation; Function point analysis; Object po
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COCOMO model.
Activity Planning
Network planning model; Activigpn-arrow network; Precedence tmerk; Forward pass; Backward pa
Critical path; Slack and float.

Risk Management

Nature and categories of risk in software development; risk Identification; Risk assessment; Risk m
monitoring, and management; Evaluating schedule risk using PER

Unit-3

Recourse Allocation

Nature of project resources; ldentifying resource requirement of activities; Allocating and scheduling re
cost of resources; Standard, planned, and actual cost; Cost varianemdtriradeoff.
Project Control

Measuwement of physical and financial progress; Earned value analysis; Status reports; Milestone
Change control.
Contact Management
Outsourcing of products and services; Types of contracts; Stages in contract placement; Terms of
Contract mortbring; Acceptance testing

Unit-4

Managing People and Organizing Teams

Organizational behaviour; Recruitment and placement; Motivation; Group behaviour; Individual an
decision making; Leadership and leadership styles; forms of organizationalrssuctu

Quality Assurance

Planning for quality; Product versus process quality management; Procedural and quantitative ap
Defect analysis and prevention; Statistical process control; Pareto analysis; Causal analysis; Quality
ISO 9000; Cagpbility Maturity Model; Quality audit.

Configuration Management

Configuration management process; Software configuration items; Version control; change
Configuration audit; Status reporting.

Text Book:

1. Bob Hughes and Mi&ePCojteer eManadg&Smé n wa r-Hill h

2. Pankaj Jalote, fASoftware Project Managemen

Reference:

1. Roger S. Pressman, fnSoftware Engineeri ngaw
Hill

2. Robert T. Futrell, Donal d F. Shafer, and
2002, Pearson Education Asia.

3. Ramesh Gopal aswamy, AManaging GI o bHill Softw
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Course No Title of the Course Category L-T-P Credits re-Requisite

ITD16 Computer Vision ED 3L-1T-0P 4 ITCO9, ITC15

Course Outcomes:

CO1: The student understand the Design convolving filters for smoothing, differentiatig
edge detection and sharpening.

CO2: Describe the approachéor object recognition.

COa3: The studenUnderstand the roles of image transformations and their invariances i
pattern recognition and classification

Syllabus No of Hours: 40

Engineering Approach to pattern recognition. Relationship of PR to other areas. Pattern
Recognition application.

Pattern Recognition, Classification & Description

Abstract representation of pattern mappings. StructurepafalyPR system.

Pattern & Feature Extraction

Patterns & Features, Pattern distortions, feagxteaction using generalized cylinders for

3-D object description and classification. Classifiers. Decision regions and boundaries and
Discriminant

function, Training & learning in PR System:

Using a prior knowledge or O6éexperiencebd | earn
Pattern Recognition Approach: The syntactic, Neural & statistical pattern recognition approach,
comparison of syntactic, heural & statisticattprn recognition approach. Blackox approach &
reasoning driven pattern recognition.

Suggested Readings:
David A. ForsythdiComputer Vision: A Modern Approagi2nd Edition
Richard SzeliskéComputer Vision: Algorithms and Applicatiéns
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD17 Information Theory and ED 3L-1T-0P 4 ITCO4,ITCO5
Coding Techniques

Course OutcomesAfter taking the course, the student should have a clear understanding of

CO1: The basic noties of information and channel capacity.

CO2: The convolutional and block codes, coding and decoding techniques.

COa3: The basic concepts &fficient Code generatigheading to the channel capacity
information.

CO4: The error control codingethniques that are applied in communication systems.

Syllabus No of Hours: 40

Introduction to information Theory, Uncertainty and information,r&py, Information rate, Zero memg
Source, Redundancy, Kraft McMillan inequalibjutual information, Joint and conditional entrop
Markov source, Markov Source of mth order, classification of codes, Block code and Instantaneqg
Shanorfano-elias coding, Huffman Coding, Nonbinary Huffman Coding, Adaptive Huffman Codil
Arithmetic Coding.

I nformation Entropy, Extended sources, S
I nformati on, Channel Capaci ty ChanBeéb Capaaty theore

Continuous channels. Basis of detection theory, Comparison of Communication System &
Information Theory, Channel Coding: Block and convolutional block codes. Majority Logic dec
Viterbi decoding algorithm, coding gamand performance, Principles of Turbo coding.

Suggested Readings:

1. Nor man /AformationsTheonnafn d C oMcGravgHill,
2. Ranjan Bosénformation Theory Coding and Cryptography 2nd Edition
3. Robert McEliece fiThe theory ofnformation and Codingy

Reference Books

1. K Sayood, #AlntroductiHsevier To Data Compressi
2. S Gravano, fAl ntr odsuoct iChifecsitpdressr r or Contr ol
3. Amitabha BhgatwaadcilCammani 8Bti ono, T mh
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD18 Soft Computing ED 3L-1T-0P 4 ITC17

Course Outcomes After taking the course, the student should have a clear understanding of
CO1: Implement numerical methods in softheputing,

CO2: Apply derivative based and derivative free optimization,

CO3: Comprehend neuro fuzzy modelling,

CO4: Demonstrate some applications of computational intelligence.

Syllabus No of Hours: 40

Introduction to Neural Networks: History, overview of biological Neursystem, Mathematical Models
Neurons, ANN architecture, Learning rules, Learning Paradigupervised, Unsupervised and reinfarent
Learning.

ANN Training Algorithms : Perceptrons, Training rules, Delta, Back Propagation Algorithm,

Multilayer Perceptron Model, Hopfield Networks, gexiative Memories, Applications of Artificial Neu
Networks.

Introduction to Fuzzy Logic: Classical and Fuzzy Sets: Overview of Classiatk SMembership Functio
Fuzzy rule generation. Operations on Fuzzy Sets: Compliment, Intersections, Unions, Combing
Operations, Aggregation Operations.

Fuzzy Arithmetic: Fuzzy Arithmetic: Fuzzy Numbers, Linguistic Variables, Arithmetic Operation
Intervals & Numbers, Lattice of Fuzzy Numbers, Fuzzy Equations. Classical Logic, Multivalued Logics
Propositions, Fuzzy Qualifiers, Linguistidedges. Information & Uncertainty, Non specificity of Fuzzy
Crisp Sets, Fuzziness of Fuzzy Sets

Advance Topics Introduction of Neurd-uzzy Systems, rehitecture of Neuro Fuzzy Networks.

Application of Fuzzy Logic: Medicine, Economics etc. Genetic Algorithm: An Overview, GA in problem
solving, Implementation of GA.

Suggested Readings:

1 SN Sivanandam & SN DeepRrinciples of Soft Computing, Wiley
1 G.J.Klir & B. Yuan Fuzz Sets & Fuzzy Logic, PHI

1 Melanie Mitchell An Introductionto Genetic Algorithm, PHI

1 Anderson J.AAnN Introduction to Neural Netwosgg PHI
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD19 Wireless Communication ED 3L-1T-0P 4 ITC13

Course OutcomesA student who successfully completes Wireless Communications will
CO1Understand the basics of propagatiémaalio signals

CO2:Understand how radio signals can be used to carry digital information in a spectrally
efficient manner.

CO3:Understand how radio signals can be used to carry digital information in a power effig
manner.

CO04:Gain insights into howdiversity afforded by radio propagation can be exploited to impr
performance

COb5:Have an understanding of design considerations for how to effectively share spectrur
through multiple access

CO6:Have an understanding of the basic principles behind radource management techniq
such as power control, channel allocation and handoffs.

CO7Gain knowledge and awareness of the technologies used in Time Division Multiple Ag
(TDMA), Code Division Multiple Access (CDMA) and WiFi Networks.

CO08:Gain te experience of working in a group towards a final project that will involve
experiments, analysis and the design of exemplary wireless communication techniques an
systems.

Syllabus No of Hours: 40
Unit 1
Introduction Basic of Digital Communication, Cellular system, Cellular system from 1G to 4G and w
5G systems.
Unit 2

Radio propagation and propagation pdtiss modelfFreespace attenuiain, Multipath channel characteristi
Signal fading and shadowing statistics, Has models etc.

Unit 3

Fundamentals of cellular communicationktexagonal cell geometry,Frequency reuse factorcl@mne
interference, Adjacent channel interference)lul® system design, sectoring using directional anter
Trunking and Grade of Service.

Unit 4

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on
June 03, 2016
119



Multiple access techniquesirequency division multiple access (FDMA), Time division multiple ag
(TDMA), Code division multiple access (CDMA), Space dmis multiple access (SDMA), Orthogor
frequency division multiplexing (OFDM), Multicarrier CDMA (MCDMA), Random access methods.

Unit 5

Other Wireless systemdVide-area wireless networks (WANSs), Long Term Evolution Technologies (L
IEEE 802.11 WLAN Wi-Fi), IEEE 802.22 WRAN, WiMAX.

Suggested Readings:

1.

2.

B

® N oo

Mischa Schwartz. Mobile Wireless Communication€ambridge University Press (20
ISBN: 9781107412712.

Theodore, S. Rappapoitvireless Communications, Principles, PracticBHI, 2nd Ed.
2002.

lan F. Akyildiz, David M. GutierrezEstevez, Elias Chavarria Reyas. evolution to 4(
cellular systemsLTE-Advanced Broadband Wireless Networking Laboratory, Scho
Electrical and Computer Engineering, Georgia Institute of Technology.

Vijay K. Garg, Wireless Communications and Networkimdorgan Kaufmann Publishe
2007, ISBN 978)-12-3735805.

Andrea GoldsmithWireless Communication€Cambridge University Press 2005.
GottapuSasibhushana Radobile Cellular CommunicatigrPearson Education, 2012.
William Stallings Wireless Communication and Networkin@Hl, 2003.
KavehPahLaven and P. Krishna Murthirinciples of Wireless Network$E, 2002.
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD20 Game Theor ED 3L-1T-0P 4 ITCOS

Course Outcomes

On completion of the course, students should be able to:
CO1: Reconstruct fundamental game theory models and clearly state their assumptions a
predictions and work out the analysis.
CO2: Be able to convert a st#ard multiperson decision situation into an analytic model and
correctly analyze it.
CO3: Apply and explain appropriate models or modifications to some real world issues an
out its policy implications.

Syllabus No of Hours: 40

Unit 1

Elements of a game: players, objectives, information structure, actions and policies. Overview of gaf
of game theory, some applications and examples, and formal definitions of. the normal form,
strategis, Notion of equilibria, equilibrium pairs, maximin and minimax pairs, pure and mixed strategies
Unit 2

Classes of games: cooperative and-oooperative, static and dynamic, zero and-per® sum, open ai
closed loop, perfect and imperfect informatioamplete and incomplete information Zesam games.

Unit 3

2-Person Zersum Game; Saddle Point, MiMax and MaxiMin Theorems and problems, Games with
Saddle Point, Graphical Method, Principle of Dominance. -Buiategy Nash equilibrium, dominat
strategies. Mixegtrategy Nash equilibria: Definitions, examples, application to computer networks.
Unit 4

Nash Theorem, proof of the Nash Theorem. Swastika Method to find the equilibrium pairs, solution
zero sum games. Solution of the Prisonelenalina, Battle of sexes, Symmetric games etc.

Unit 5

Bargaining or Negotiation set, Pareto optimal, Nash bargaining axioms, Proof of Nash theore
bargaining axioms. Maximin bargaining solutions, Threat Bargaining solutions.

Suggested Readings:

1. M. J. Gsborne and A. RubinsteiA Course in Game TheoIT Press, Cambridge, MA
2. D. Fudenberg and J. Tirol&ame TheoryMIT Press, Cambridge, MA

3. L.C.ThomasGame theory and application®over Publications

4. J. Watson, Strategyin introduction to Game Theqryorton

5. A. Dixit and B. Nalebuff Thinking StrategicallyNorton,
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD21 Operational Research ED 3L-1T-0P 4 FCO0@6,ITCO5

Course Outcomes

CO1:ldentify and develop operational researaidels from the verbal description of the real
system. Understand the mathematical tools that are needed to solve optimisation pro

C0O2:Use mathematical software to solve the proposed models.

COa3: Develop a report that describes the madelthe solving technique, analyse the results
propose recommendations in language understandable to the dewaimy processes in
Management Engineering.

Syllabus No of Hours: 40

UNIT -I Introduction: Definition and scope of operations research (OR), OR model, solving the OR m
of modelling, phases of OR study. Linear Programming: Two variable Linear Progragnamitel ang
Graphical method of solution, Simplex method, Dual Simplex method, special cases of Linear Progr
duality, senstivity analysis.

UNIT-Il Transportation Problems: Types of transportation problems, mathemataical models, trans
algorithms, Assignment: Allocation and assignment problems and models, processing of job through m

UNIT -lll Network Teachniques: Shortest path model, minimum spanning Tree Problerklddaproblen
and Mincost problem. Project Management: Phases ofegromanagement, guidelines for netw
construction, CPM and PERT.

UNIT -IV Theory of Games: Rectangular games, Minimax theorem, Game with mixed strategies, red
linear programming model. Quality Systems: Elements of Queuing model, generaligeohpgiieing mode
single server models.

UNIT-V Inventory Control: Models of inventory, operation of inventory system, quantity dis
Replacement: Replacement models: Equipments that deteriorate with time, equipments that fail with ti

Suggested Radings:

1. Wayne L. WiRssearolOpeifhomesoas Learning

2. Hamdy H. Taha,-AMiMdrpdeurcatiiomms PReasearnc Educat i @
3. R. Panneer SeResemr dilOp eP HIt i loemar ni ng

4. V. K. Khanna, ATot al Qu anhtiomlaly Management 0 New
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Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD22 E-commerce and E ED 3L-1T-0P 4 None
governance

Course Outcomes
CO1:Understand the nature eC®mmerce and{governance

CO2:Understand and recognize the businesadtgnd potential of-€ommerce; discuss th

CO3:Understand the current drivers and inhibitors facing the business world in adoptin
using eCommerce anddovernance

CO4:Understand the-governance the economic consequences@jmmerce

CO5:Describe the network infrastructure and security neededdontnerce.

CO6:Use the conventional approaches that are widely use@€ontnerce applications and
the current ideas that are applicable to the EdaatrCommerce world.

Syllabus No of Hours: 40

Unit |
ntroduction to eeommerce: History of -.eommerce, Comparison between Traditional commerce af
commerce; Advantages & disadvantages-obemerce, Buying & Selling on Internet, Issues in implemer
Electronic Commerce. Information Technology applied to various functional areas of management
Production/Operations, Human Resource, Markefiiigance and Materials Management.

Unit Il

e-business models: B2B, B2C, C2C, C2Bprecurement, supply chain coordination;-lore research
organizing for online marketing, Internet retailing.

Unit Il

Electronic Payment Systems: Credit cards, debds;asmart cards,-@edit accounts,-enoney, Marketing o
the web, marketing strategies, advertising on the web, customer service and support, introduct
commerce, case studycemmerce in passenger air transport.

Unit IV

E-Government, theoreticddackground of @overnance, issues ingovernance applications, evolution of
governance, its scope and content, benefits and reasons for the introductigovefrence, -governancs
models broadcasting, critical flow, comparative analysis, mobilxatand lobbying, interactive service
G2C2G.

Unit V

E-readiness, -government readiness; Eramework, step & issues, application of data warehousing an
mining in egovernment, Case studies: NICN¥dle of nationwide networking in-governancee-seva.
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Unit VI
E-Government systems security: Challenges and approactydeeenment security, security concern H
commerce, security for server computers, communication channel security, security for client compute

Suggested Readings:

1. GaryP. SchneidefjE-commercé, Cengage Learning India.

2. C.S.R. Prabhuiie-governence: Concept and Case St HI Learning Private Limited.
3. V. RajaramarfjEssentials of EEommerce TechnologyPHI Learning Private Limited.

Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD23 Neural Networks ED 3-1-0 4 ITCO4, ITC17

Course Outcomes
CO1: Understand and explain strengths and weaknesses of themmwalk algorithms

CO2: Determine under which circumstances neural né&siane useful in real applications
CO3:Distinguish between supervised and unsupervised learning and explain the key principles
corresponding algorithms

CO4: Efficiently and reliably implement the algorithms introduced in class on a computer eintiee(]
results of computer simulations

CO5:Describe principles of more general optimisation algorithms

CO6:Write wellstructured technical reports in English presenting and explaining analytical
calculations and numerical results

CO7: Communicate resulta@ conclusions in a clear and logical fashion

Syllabus No of Hours: 40

Basic concepts Artificial Neural Networks (ANN) and their biological roots and motivations, ANN
numerical data/signal/image processdevices, Encoding (training phase) and decoding (active phase).
Taxonomy of Neural Networks Feedforward and recurrent networks with supervised and unsupe
learning laws., Static and dynamic processing systems. Basic data structures: mapgctprospace
clusters, principal components.

The Perceptron: The Perceptron and its learning law. Classification of linearly separable patterns,
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Networks, MultiLayer Feedorward Neural Networks: Muliayer Perceptrons, Supervised Learning,
training algorithms. Applications of multilayer perceptrons.

SelfOrganizing systems: Unsupervised Learning, Competitive Learning: MinNet and MaxNet netw
Clustering, SeHOrganising Feature Maps: Kohonen networks.

Recurrent Networks: Hopfield networls.

Books/References

Simon Haykin, Neural Networks a Comprehensive Foundation, Prentice H&f Etition,
Martin T. Hagan,. H. Demuth,M. Beale, Neural NetiwDesign, PWS Publishing
Introduction to Artificial Neural Systems/Rlacek M Zurada,West Putdtier

Neural Computing: Theory and Practice by Philip D. Wasaari@an Nostrand Reinhold
Neural Networks: A Classroom Approach, by Satish Kumar, Tata McGraw MiEd2tion.
Neural Networkd Algorithms, Applications, and Programming Techniques by Freethah.
and D. M.Skapura, Pearson Educati§hEslition

SuabhwpnE

Course No Title of the Course Category L-T-P Credits Pre-Requisite

ITD24 Genetic Algorithms ED 3L-1T-0P 4 ITC17

Course Outcomes

CO1:Understand the relations between the Genetic Algorithims; otost important evolutionary
algorithms (ES, GP, etc.), and other search and optimization techniques.

CO2:Understand the implementation issues of Genetic Algorithms.

CO3:Determine the appropriate parameter settings to make Genetic Algorithknael.

CO4:Design new operators, representations and fitness functions for specific practical and scientifi
applications.

COS5:Apply evolutionary algorithms to mufbbjective optimization problems.

Syllabus No of Hours: 40

Overview of Combinatorial Optimization, Introduction to Genetic Algorithms, Theoretical Foundati
Genetic Algorithms.

Simple Genetic Algorithm and its major operators: Reproduction, Crossover, Mutation etc.,
proportional selection and fitness scalinganking methods, Mathematical Construction of Genetic Oper:

Genetic Algorithms in Natural Evolution, The Basic (Binary) Genetic Algorithm, Advanced G

Passed in the meeting of Standing Committee on Academic matters, University of Delhi, held on
June 03, 2016
125



Algorithms, Optimization using Genetic Algorithms, vethced Applications of GA, Simulated Annealing

Tabu Search, Particle Swarm & Ant Colony Algorithms.

Suggested Readings:

1. Goldberg and David E, "Genetic Algorithms in Search. Optimization and Machine Lea

Peason Education, New Delhi

2. David AColeyA An i ntroduction to
scientific publishingcompany

3. Mitchell, An Introduction to Genetic Algorithms, MIT Press,

4. Koza, John, Wolfgang Banzhaf, Kumar Chellapilla, Kalyanmoy Deb, Marco Dorigo,
Fogd, Max Garzon, David Goldberg, Hitoshi Iba, and Rick Riolo(Eds.), "Ge

Programming”, Academic Press. Morgan Kaufmann, USA,

Genetic Al gag
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SYLLABUS OF OPEN ELECTIVES

Course No Title of the Course Course Structure Pre-Requisite
EO001 Technical Commugation 3L-1T-0P None
(TC)

Course Outcomes Course Objectives

a) The course will improve writing and documentation skills of students with emphasis on the
importance of effective communication with focus on choice of words, formation of proper

senten@ structures and writing styles.

b) This will enhance the students capability to prepare technical documents and corresponder

c) The course will equip the student with good communications skills for placements, preparin

and CVs.

d) The course wiensitize the students towards research ethics, copyright and plagiarism.

Course Content:

1 Definition of communication, meaning, importance & process of communication, object
GeLlSasz / Qa 2F O02YYdzyAOI GA2Yy T o0F NNASNE
1 human & non-humancommunication, distinctive features of human languages
1 Business correspondenakefinition, meaning and importance of business communicatior|
business letterspurchase, enquiry, quotation, order, followup, acceptaimeésal
1 Emphasis on (i) paragraph wnig, its kinds, coherence & cohesion
(iwriting a paragraph/thesis: selection of topic and its development
(iii) writing reports, manuals, notices, memos, agendas, minutes
(iv)Interviews, speeches, presentations,

T research ethics, methodologies, copyright, plagiarism

Suggested Readings:

Martin HewingZ Ad&tanced Englisksrammaé
Meenakshi Raman & Sarfgeéi I { KTleddichl Eomimunicatién
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Course No Title of the Course Course Structure Pre-Requisite

EO002 Disaster Management 3L-1T-0P None

Course obijectives:

- Demonstrate a critical understanding of key concepts in disaster risk reduction ananitaman
response.

- Critically evaluate disaster risk reduction and humanitarian response policy and practic
multiple perspectives.

- Develop an understanding of standards of humanitarian response and practical reléevapezifig
types of disastrs and conflict situations.

- Critically understand the strengths and weaknesses of disaster management approaches, pl
and programming in different countries, particularly their home country or the countries they w
in.

Course Content:

Unit -I: Introduction
Disaster: Definition, Factors And Significance; Difference Between Hazard And Disaster; Nat
Manmade Disasters: Difference, Nature, Types And Magnitude.
Repercussions Of Disasters And Hazards: Economic Damage, Loss Of Human AhdLifay
Destruction Of Ecosystem.

Natural Disasters: Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts And
Landslides And Avalanches, Maiade disaster: Nuclear Reactor Meltdown, Industrial Accidents
Slicks And Spills, Outbreaks@sease And Epidemics, War And Conflicts.

Unit -1l: Disaster Prone Areas In India

Study Of Seismic Zones; Areas Prone To Floods And Droughts, Landslides And Avalanc
Prone To Cyclonic And Coastal Hazards With Special Reference To TsunaihsaBiest Disease
And Epidemics

Unit -lll: Disaster Preparedness And Management

Preparedness: Monitoring Of Phenomena Triggering A Disaster Or Hazard; Evaluation
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Application Of Remote Sensing, Data From Meteorological And Other Agencies, Medits:}
Governmental And Community Preparedness.

Unit -IV: Risk Assessment

Disaster Risk: Concept And Elements, Disaster Risk Reduction, Global And National Dis
Situation. Techniques Of Risk Assessment, Glob&@peoation In Risk Assessment And Yiiag,
t S2LX SQ&a t I NIAOALI GA2Y Ly wAal !'aasSaavySyliq
Unit -V: Disaster Mitigation
Meaning, Concept And Strategies Of Disaster Mitigation, Emerging Trends In Mitigation. St
Mitigation And NorStructural Mitigation, Programs Ofdaster Mitigation In India.

Suggested Readings:

1. R. Nishith, Singh AdDisaster Management in Indi®@erspectives, issues and strategielew
Royal book Company

2. Sahni, Pardeegt. al., dDisaster Mitigation Experiences And Reflectio@entice HAIOf India

3. Goel S. LdDisaster AdminastrationAnd Management Text And Case StudiEep &Deej
Publication Pvt. Ltd.

Course No Title of the Course Course Structure Pre-Requisite
EO003 Basics of Financial 3L-1T-0P None
Management

Course Outcomes

Course Objective:

¢tKS O2dzNBSQa 202SO0UAGS A& (G2 LINRBOARS |
problems and issues and to apply these concepts in practice. In this course, you will enhan
knowledge and understanding of financialanagement. You will learn how managers sh
organize their financial transactions effectively and with integrity and how to give everybog
ability and confidence to tackle common financial problems in practice. It will also provide ads
preparaion for future finance classes.
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SCHEMBF COURSEB.E.

Course Content:

Unit |
Nature, scope and objectives of financial management, Time value of money, Risk and
(including Capital Asset Pricing Model).
Unit Il

Long term investment decisions: The Capital Budgetiragd®s, Cash Flow Estimation, Payk
Period Method, Accounting Rate of Return, Net Present Value (NPV), Net Terminal Value,
Rate of Return (IRR), Profitability Index.

Unit 11l

Financing Decisions: Sources of lbagn financing, Estimation of cgmonents of cost of capitg
Methods for calculating Cost of Equity, Cost of Retained Earnings, Cost of Debt and
Preference Capital, Weighted Average Cost of Capital (WACC). Capital StiTivtanges of Capitq
Structure (Net Income, Net Operatihgcome, MM Hypothesis, Traditional Approach). Operating
Financial leverage. Determinants of capital structure

Unit IV

Dividend Decisions: Theories for Relevance and irrelevance of dividend decision for cg
valuation? | £ 4§ SN a a2 RS el MVDAbptdachy Caah aad2skock dividends. Divig
policies in practice.

Unit V

Working Capital Decisions: Concepts of Working Capital, Operating & Cash Cycles, source
term finance, working capital estimation, cash management, receivables raar@ay, inventory
management.

Suggested Readings:

1. Khan, M.Y. and P.K. Jairinancial Management: Text and ProblémBata McGraw Hill.

2. Srivastava, Rajiv, and Anil Mishiféinancial Managemeat Oxford University Press, UK.

3. Chandra, RFinanciaManagemeriTheory and Practié Tata McGraw Hill.

4. Horne, Van; James C., John Wachowi€mnndamentals of Financial Managem&nPearsol
Education.
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Course No Title of the Course Course Structure Pre-Requisite

EO004 Basics of Human Resour 3L-1T-0P None
Management

Course Objective:

This course is designed to provide students with an understanding of human resource mana
(HRM) functions within organizations, including an appreciation of the roles of both HRM speg
and line managersidesigning and implementing effective HRM policies and practices.

Course Content:

Unit - |

Evolution and growth of human resource management (with special reference to sci
management and Human relations approaches).Role of HR in str
management.Nature.objectives, scope, and functions of HR management.

Unit -1l

Challenges of HR (the changing profile of the workforcknowledge workers, employme
opportunities in BPOs, IT and service industries, Flexi options), Workforce diversity (ganadex
resolution of diversity by management).

Unit Il

HRD; Human resource management as a profession.Concepts-efdffien the structure of huma
resource department and the role of human resource manager.

Unit - IV

Manpower planning-objectives, elements, advantages, process. Job desigisimplification
rotation, enlargement, enrichment and approaches}.Job analysis.Job evaluation.

Unit-V

Recruitment (factors affecting, sources, policy, evaluation). Selection(procedure, tests, inter
Placement and Induction.

Suggested Readings:

1. Aswathappa KéHuman Resource and Personnel Managerdebt ¢ I (i I-Hilla OD NJ &
2. Chhabra T.NdHuman Resource ManageméntE 5 K I y LI Gwlk A | yR [/ 2®
3. Saiyadain S. Mirz&Human Resource Managemént ¢ -GiawHlla O

4.Chadha, N.KdHuman Resource Managemeissues, case studies, experiential exer@sed
SaiPrintographers
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Course No Title of the Course Course Structure Pre-Requisite

EO005 Project Management 3L-1T-0P None

Course Outcomes

Course Objectigs=-

In this comprehensive course, student will learn the fundamentals of project management: I
initiate, plan, and execute a project that meets objectives and satisfies stakeholders. This
provides a stegy-step guide to planning and executirggproject and to develop a managea
project schedule.

Course Content:

Unit-l

Objectives of Project Planning, monitoring and control of investment projects. Relevance o
cost benefit analysis, identification of investment opportunities.-fr@sbility studies.

Unit-Il

Project Preparation: Technical feasibility, estimation of costs, demand analysis and com
viability, risk analysis, collaboration arrangements; financial planning; Estimation of
requirements, sources of funds.Loan symadicn for the projects.Tax considerations in proj
preparation and the legal aspects.

Unit-l1l

Project appraisal: Business criterion of growth, liquidity and profitability, social cost benefit a
in public and private sectors, investment criteriand choice of techniques. Estimation of shag
prices and social discount rate.

Unit-IvV

Project review/controlEvaluation of project. PERT/CPM.resource handling/leveling.

Unit-V

Cost and Time Management issues in Project planning and management , sudtes&s and
success factors, risk management.

Suggested Readings:
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M® wl GA @peddtions RésdastitandiManagememt &£y OS |  yR6 221 ¢ X
Hd | | NP2t Rpphedmdjest MaidEgeraent: Best Practices on Implementétidohn Wiley &
Sons, Inc

3. Goodpasture, J. @Quantitative Methods in Project Manageméntl Ross Publishing

4. Meredth, J. R. and Mantel Jr., S.é®roject Management: A Managerial Appr@®@ K ¢ = W2 H
5. Clifford GraygProject Managemerdt Richard D. Irwin

Course No Title of the Course Course Structure Pre-Requisite

EO006 Basics of Corporate Law 3L-1T-0P None

Course objectives

The objective of this Course is to providedepth knowledge of the Corporate laws and prog
related to integrate these aspects ofamagement studies in decision making within an organiza
analyze and interpret management information; make decisions based on the information avi
communicate information effectively; understand and apply the theoretical aspects of acco
methods used for collecting, recording and reporting financial information; explain and apprai
taxation laws which govern corporations and individuals.

Course Content:

Unit I: Introduction : Administration of Company Law, characteristics of a compaaoynmon sea
lifting of corporate veil, types of companies including private and public company, gover
company, foreign company, one person company, small company, associate company, (
company, producer company; association not for profiegdl association; formation of compat
promoters and their legal position, pre incorporation contract and provisional contractdéne
registration of a company.

Unit 1I: Documents:Memorandum of association and its alteration, articles of associatiuh its
alteration, doctrine of constructive notice and indoor management, prospectus, shelf prospect
red herring prospectus, misstatement in a prospectus; GDR; book building; issue, allotmg
forfeiture of shares, calls on shares; public offedgorivate placement; issue of sweat capi
employee stock options; issue of bonus shares; transmission of shares, buyback and pr
regarding buyback; share certificate;NIat system; membership of a company.
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Unit Ill: Management and MeetingClasgication of directors, additional, alternate and adhoc

RANBOUGZ2NIT 62YSYy RANBOI2NESX AYRSLISYRSY(d R
number (DIN); appointment, who can appoint a director, disqualifications, removal of direct
legal psition, powers and duties; key managerial personnel, managing director, manager;
meetings of shareholders and board; types of meeting, convening and conduct of meetings
requisites of a valid meeting; postal ballot, meeting through video conferencinatirg;
committees of board of directors audit committee, nomination and remuneration committeg
stakeholders relationship committee, corporate social responsibility committee; prohibition
insider trading.

Suggested Readings:

o ©O© o1l WDN PP

. Hicks, Andrew & Goot§,dCases and Material on Company Ea@xford University Press

. Gowar, LCBPrinciples of Modern Company Lé&vE { 6 S@Sya g {2y a

. Majumdar, A.K., and G.K. Kapa@pmpany Law and Practc& ¢ | EY | Yy

. Hanningan, BrendaCompany Laev X  h E F 2 NyiPressy A S NE& A

. Sharma, J.R¥An Easy Approach to Corporate Laws ! yS . 221 a t @ado [
. RamaiyagA Guide to Companies Act, LexisNeRisttersworthwadhwa.

.Kannal, S., & V.S. Sowrirajdpmpany Law Procedé® ¢ EYlI yQa ! ff ASR

EOO007 BIOLOGICAL COMPUTI‘ 3L-1T-0P ‘ None

Course No Title of the Course Course Structure Pre-Requisite

Course Outcomes

Course ObjectivesTo understand computing in context of biological systems

2.
3.
4.
5.

To understand computing languages needed to solvedicdl problems

To acquire computational skills for analysis of biological processes through grid computing
To gain knowledge of different biological databases and their usage

To gain innovative insight into DNA computing
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Course Content:
Introduction, Orientation and UNIX,
Python: Introduction toVariables and Control flow, Python Parsing In and Output,
Python II} Scripting and Functions, Python Number Crunching and Plotting,
Grid computing Biogrid, R basics and Viimation, Unix for fast text processing, SQL
Database
Biological databasesR for speed, R for fun, Local BLAST, Unit Testing and Code Correctness
DNA computing

Suggested Readings:

1. H.Bolouri, R. Patan Caimputations in cells &ssueg, 1% Edition by Springer
2. Haubold Bernhard Wiehex Intéoduction to Computational Biologyin Evolutionary
I LILINR SpOniger >

Course No Title of the Course Course Structure Pre-Requisite
EO008 Basics of Social Scienc 3L-1T-0P None

Course Outcomes

Course Objectives

Social sciences a major category of academic disciplines, concerned with society and the
relationships among individuals within a society. It in turn has many branches, each of which i
considered a "social science".

Course Content:

Unit I: Economics, political science, human geography, demography and sociology.
Unit Il: Humanities, anthropology, archaeology, jurisprudence, psychology, history, and linguig
Unit Ill: Political science, economics, sociologtgeinnational politics and scientific methodology.

Suggested Readings:

1. ®/ ® YFLR2NE Gt NAyOALX Sa 2F t2tAGAOLIE { OAS
2.1 dYP {KINXYIFZ aLaadzSa Ay {20AFft 58Y23aN} LKES
3. YFGKe {@ {(2fft88s amk®dPressaAOa 2F {20A2f 238
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Course No Title of the Course Course Structure Pre-Requisite

EO009 ENTREPRENEURSHI 3L-1T-0P None

Course Objectives

This Course Aims at Instituting Entreprenabskills in the students by giving an overview of who
entrepreneurs are and what competences are needed to become an entrepreneur.

contents:

Course Content:

Unit I-Introduction:

Concept and Definitions, Entrepreneur v/s Intrapreneur; Role of @néreeurship in economic
development; Entrepreneurship process; Factors impacting emergence of entrepreneurship;
Managerial versus entrepreneurial Decision Making; Entrepreneur v/s Investors; Entrepreneur
attributes and characteristics; Entrepreneurs sis inventors; Entrepreneurial Culture; Women
Entrepreneurs; Social Entrepreneurship; Classification and Types of Entrepreneurs; EDP Prog
Entrepreneurial Training; Traits/Qualities of an Entrepreneurs.

Unit II- Creating Entrepreneurial Venture

Generating Business ide&ources of Innovation, methods of generating ideas, Creativity and
Entrepreneurship; Challenges in managing innovation; Business planning process; Drawing b
plan; Business plan failures; Entrepreneurial leaderstomponentsof entrepreneurial leadership;
Entrepreneurial Challenges; Legal issyésming business entity, considerations and Criteria,
requirements for formation of a Private/Public Limited Company, Intellectual Property Protecti
Patents Trademarks and Comris¢ importance for startups, Legal Acts Governing Business in
India.

Unit lll-Functional plans:

Marketing plarg for the new venture, environmental analysis, steps in preparing marketing plan
marketing mix, contingency planning; Organizational gla@esigning organization structure and
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Systems; Financial pl&rpro forma income statements, pro forma cash budget, funds Flow and
flow statements; Pro forma balance sheet; Break Even Analysis; Ratio Analysis.

Unit IV- Entrepreneurial Finance:

Debt a equity financing, Sources of Finan@®mmercial banks, private placements, venture cap
financial institutions supporting entrepreneurs; Lease Financing; Funding opportunities for Sta
in India.

Unit V- Enterprise Management:

Managing growth ad sustenancegrowth norms; Factors for growth; Time management,
Negotiations, Joint ventures, Mergers & acquisitions.

Suggested Readings:

1. Kumar, AryagEntrepreneurship: Creating and Leading an Entrepreneurial Organization t
2. Hishrich., eters,dEntrepreneurship: Starting, Developing and Managing a New Entegphigen
3. TanejagEntrepreneurship, Galgotia Publishers.

4. Barringer, Brace R., and R. Duane IreldBdtrepreneurship, Pearson Prentice Hall, New Jersy
(USA)

5. HisrichRobert D., Michael Peters and Dean Shepheidirepreneurship > ¢ I G a O
6. Lall, Madhurima, and Shikha Sald&intrepreneurship = 9 EOSt . 22171 &

7. Charantimath, PoornimaEntrepreneurship Development and Small Business Enterprises
Pearson Edwation

Course No Title of the Course Course Structure Pre-Requisite

EO010 Social work 3L-1T-0P None

Course Outcomes

Course Objectiveln this course students will learn about various methods of social work,
community organization, social wate administration, Problems pertaining to Marriage, Family
caste
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Course Content:

Unit 1.Social work
Philosophy and Methods. Social work: Meaning, Objectives, Scope, Assumptions & Values; H
Social work in U.K. U.S.A.and India, philosogi§oaial Work. Democratic (Equality, Justice Libe
Fraternity) and Humanitarian (Human Rights) Matrix.Social works as a profg

Unit 2. Methods of Social work

Meaning, Scope Principles, Processes (Psychosocial study, Assessments, trgaathbrnulation
and techniques), Evaluation, Follayp and Rehabilitation. Social Groups work: Meaning,Obijecti
Principles, Skills, Processes (Study, Diagnosis, treatment and evaluation), Programme, Plann
Development, Role of Social group worker, Lealigr Development.

Unit 3 Community organization

Meaning, Objective, Principles, Approaches, Roles of Community Organization Worker.

Unit 4 Social Welfare Administration

Meaning Scope, Auspic&sivate and Public, Principles, Basic Administrative Prosess® Practic
decision making communication, planning.organisation, budgeting and finacial control, rep(
Social work Research: Meaning objectives, types, scope, scientific method, Selection and fort
of the problem Research Design Samplimgyrées and Methodsof Data Collection, Processing
Data, analysing and interpretation, Report writing. Social Action: Meaning,Scope, appr
(Sarvodays, Antyodaya etc.) and Strategies.

Unit 5 Work in India Problem pertaining to Marriage, Family araste

Dowry child Marriage, Divorce, Families with working couples, Disorganised Families, Famil
Emigrant Heads of the Households, Gender Inequality, Authoritarian Family structure,
Changes in Caste systems and problem of casteism. Prolfamaining of Weaker Sectior
Problems of Children, Women Aged. Handicapped and Backward CIl&€S€ss STs, and oth
Backward Classe$)roblems of Devianc@ruancy Vagrancy and Juvenile Delinquency, Crime,
Colla Crime, Organized Crime,CollecMielence, Terrorism, Prostitutiomnd Sex Related Crim¢
Social Vices: Alcohilism. Drug Addiction, Beggary, Corruption and commuiraldems of Soci
Structure: Poverty, Unemployment, Bonded Labour, Child Labetds of Soclal work India&Chid
5SSt 2LIYSyidx 5S@St2LISyld 2F |, 2dziKx 22YSy
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Physically. Mentally and Social Handicapped, Welfare of backward Classes (Scs, STs @
Backward Classes) Rural Development Urban Community Development, Medic&syetdatri
Social work, Industrial Social work, Social Security offender Reforms.

Suggested Readings:

1. RajniBedk Sogial Work: An Introductory Text B&ok

2. Sanjay BhattacharyéSociaP 2 NJ Y !y Ly dS3aNI GSR ! LILINE I OK
3. NiteshDhawal So@ial work pespectivet KAf 232 LJK& FyR aSiK2Ra&a¢
4. P. R. Gautain Sogial Work: Methods Practices And Perspectives

Course No Title of the Course Course Structure Pre-Requisite
EOO011 Intellectual property and 3L-1T-0P None
Patenting

Course Outcomes

Course objectives

The obgctive of this Course is to provide-giepth knowledge of the laws and process relatec
Trademarks, Copyrights and other forms of IPs with focus on Patents, the Indian and Interr
Patent filing procedure, drafting patent application and conductinigr art searches. Students w
be exposed to the technical, management and legal aspects of IP and Patents.

Course Content:

UNIT I: Introduction: Historical and philosophical background of patents and other intelle
property, Patent System: the @stitution, Congress, Patent Office (PTO), and courts; Analyzin
understanding judicial opinions

UNITI: Comparative overview of patents, copyrights, trade secrets, and tradematlega
fundamentals of patent protection for useful inventign®esign ad plant patents, Leg
fundamentals of copyright protection, Similarity and access, Expression vs. ideas and infor
merger, Fair use of copyrighted works (e.g., for classroom use), Contributory copyright infring
Critical differences between pent and copyright protection, Copyright infringement distinguis
from plagiarism, Legal fundamentals of trasecret protection, Legal fundamentals of tradem
protection
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UNIT 1lI: Requirements and limitations of patentabilitidew and useful: (A) THegal requiremen
of novelty (B) First to invent vs. first inventor to file, The legal requirement ofabmousness.
UNIT IV: The process of applying for a patent ("patent prosecutior®natomy of a paten
application, Adequate disclosure, The art o&fting patent claims, Patent searching: (A) Purpc
and techniques, Actions for patent infringement, Interpretation of claims, Doctrine of equivg
Product testing as a possibly infringing use, Doctrine of exhaustion

Suggested Readings:

1. Rines, Robeft ® X G/ NBIFGS 2Nt SNAaAKY ¢KS /| a

Course No Title of the Course Course Structure Pre-Requisite

EO012 Supply Chain 3L-1T-0P None
Management and Logistic

Course Qutcomes

Course objectives:

Supply chain manageent consist of all parties (including manufacturer, marketer, supp
transporters, warehouses, retailers and even customers) directly or indirectly involved in fulfi
of a customer. The main objective is to acquaint the students with the coaaam tools of supp
chain management and logistics as relevant for a business firm.

Course Content:

Unit |

Introduction: Concept of supply chain management (SCM) and trade logistics; Scope of Ig
Logistic activitieg an Overview; Contributionfdogistics at macro and micro levels; SCM and t
logistics; Business view of SCM; Concept, span and process of integrated SCM; Demand ma
¢ methods of forecasting; Supply chain metrics (KPIs), performance measurement and con
improvement; Product development Process and SCM; Strategic role of purchasing in the
chain and total customer satisfaction; Types of purchases; Purchasing cycle.

Unit I
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Managing Relationship:Role of Relationship marketing in SCM; Managing relationships
suppliers and customers; Captive buyers and suppliers; Strategic partnerships; Sugbailier,
collaboration and alliances.

Unit Il

Focus Areas of Logistics and Supply Chain managemBrnsportationlmportance of effectivg
transportation system; Seme choices and their characteristics; intandal services; Transport cg
characteristics and rate fixation;-tompany management vs. egburcing; World sea borne trad
International shipping characteristics and structure; Liner and tramp operatiohister freighting
CharteringTypes, principles and practices; Development in sea transportatiotization,
containerisation, inter and multimodal transport; CFC and ICD. Air transport: Set up for air trg
and freight rates; Carriage of Goods by sRale and types of cargo intermediaries. Warehou
and inventory management: Reasons for warehousing; Warehousing evaluation and requireg
Warehousing location strategies; Inventory management principles and approaches; Iny
categories -EOQ, LT,JCC; Material management systems and techniques)IT purchasin
manufacturing and ibound logistics; Packing and marking; Control and communication.

Unit IV

IT Enabling Logistics and Supply Chaiechnology in logistics EDI, bar Coding, RFID ettata
warehousing, electronic payment transfers; Business management systems; TRADITION
SPECIAL ERP, MR, DRP, PDM, EIP, CPFR, WMS,-érgiBedtmg the supply chairFuture
directions.

Unit V

Trends and Challenges in logistics and supply chain ag@ament: Third party logistic outsourcing
challenges and future directions.

Suggested Readings:

1. Christopher, M¢lLogistics and Supply Chain ManagenseRrentice Hall.

2. Handfield and Nicholas, Jintroduction to Supply Chain ManageménPrentce Hall.
3. Jhon J Coyle, C. JhonandLanddean J Gibsiogistics approach to Supply Chain Manageré
Cengage Learning.
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SCHEMBF COURSEB.E.

Course No Title of the Course Course Structure Pre-Requisite

EOO013 Organization 3L-1T-0P None
Development

Course Qutcomes

Course Objectives
Organisation Development is a growing field of Human Resource Management. It has its four
in a number of behavioral and social sciences.

Course Content:

1. Organizational Systems and Human Behab@veloping a basic knowledgéhow organizattons
and groups function as systems; introducing and discussing various theoretical approaches ai
issues.

2. Interpersonal and Consulting Skillacreasing effectiveness as a change agent by providing g
variety of opportunities in ordeto increase selwareness, practice alternative ways of approack
personal and interpersonal problesolving and develop basic consulting and interviewing skills.
3. Introduction to Organization Developmenntroducing some basic theories, models andthods in the
field of organization development, especially those relating to the role of consultant and strategies for
change.

4. Intervention and Change in Organizatie@onsolidating and further developing consulting skills and
strategies

5. ActionResearch ProjeetCarrying out a change activity in an organization, while also researching the
effects and/or the process. This provides participants with an opportunity to consolidate and demonstr
skills and knowledge gained in other units of theise

SUGGESTED READINGS:

1. 2 Sy RSttt [® CNBYyOKIZ [/ SOAft | & . St féPeaktnPrenticeFHSlly ||

252y FfR [® ! YRSNE2YS GhNBIFYAT I GA2Y 5SOSts20u@eSy
Publications, Inc.

3WP 2 NYSNI . dzNJ S 580N ! & b2dzYt ANE &hNEI Yy XIQK

Pearson Education Ltd.
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SCHEMBF COURSEB.E.

Course No Title of the Course Course Structure Pre-Requisite
EO014 Industrial 3L-1T-0P None
organisation and
managerial
economics

Course Obijectives: This course help students in understanding the basicemafiagement and Industri
organisation.

Course Content:

Unit I: Principles of management, General idea, various functions, scope of engineering. Organisation
structure, Types, merits and demerits.

Unit II: Plant location and layout, Factors effecting location, types of layout. Production planning and cq
Sequence of planning and control of production. Scheduling , routing, despatching., Methods Stud
Methods analgis, time study methods of rating.

Unit lll: General idea of personnel management, Industrial psychology, job evaluation and monitoring.
Business decision making and forward planning. Demand and demand forcasting of production-an
prices and pricingecisionprofit and capital, management. Analysis of intedustry relation, macre
economics and business.

SUGGESTED READINGS:

1. Lawrence L. Beth& 6 L y RAMEINKA T GA2Yy YR Ml yF3I8YSyis

2. Ralph CurrierDavisa L y Rdz& G NR I £ 2NEFYAT FdAZ2Y FYR YEyl
3. James L. Riggsawrence L. BethBIG L Y RdzA G NA I £ 2 NBF yAT F GHillzy |y
4. Richard Hines LansburgNilliam Robert Spriegel Ridza/( NA | £  YIomWildyS Y Sy i ¢
51 FNRBER ¢ ! YNAYSS W2Ky !  wh (iMaruSeEing/ORyanikafion fart

al yI 3S Péasan £ducation India
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Lawrence+L.+Bethel%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Ralph+Currier+Davis%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22James+L.+Riggs%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Lawrence+L.+Bethel%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Richard+Hines+Lansburgh%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22William+Robert+Spriegel%22

Course No Title of the Course Course Structure Pre-Requisite

EOO015 Global Stategies and 3L-1T-0P None
Technology

Course Obijectives
This subject focuses on the specifics of strategy and organization of the multinational company
provides a framework for formulating successful and adaptive strategies in an increasingly con
world economy.

Course Content:
Globalization of industries, the continuing role of country factors in competition, organization of
multinational enterprises, and building global networks
Analysis of competitive situations from the general managenpeit of view, including fit between

key environmental forces and the firm's resources, and changes in these over time. Formulatir
implementing strategy based on that analysis. Developing and leveraging a firm's core compet
to gain longterm sugainable advantage

SUGGESTED READINGS:

1. Kazuyuki Motohasti ¢ Df 20 f . dzBpriighra & { G NF G S3e ¢

2. M.Pinedo, . Wal SN aDf20o0lft !aasSid alyll3aSySyiay {
¢CSOKy2t23ASa¢ {AY/ 2NlJ aGN}GS3etlo

3. Frank McDonall Yy R wA OKI NR ¢K2N1JSZ & hNBFYAT I GA
G2 Df2oltf /KIFIy3aSé¢ al OYAffly .dzAaAySaa

4. PrashantPalvi { KI Af SYRNJ / ® WI Mayiaging GloRaklhfatmatioh 0
Technology : Strategies and Challenges

5. McDonald FrankThorpe Richard & h NBF yAT FdGA2y £ { GNI GS:

Df 26t /KFry33é alOYAfttly .d&aAySaa
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http://link.springer.com/search?facet-creator=%22Kazuyuki+Motohashi%22
http://link.springer.com/bookseries/10099
https://www.google.co.in/search?sa=X&rlz=1C1CHMO_enIN522IN522&espv=2&biw=1366&bih=667&q=Frank+McDonald&stick=H4sIAAAAAAAAAOPgE-LRT9c3NEoqMswoN7BQ4tTP1TdIjzcrKtNSzii30k_Oz8lJTS7JzM_TLy_KLClJzYsvzy_KLrZKTcksyS8CAIdnOj9AAAAA&ved=0ahUKEwje0p_Gq5rNAhUKMI8KHSLFBBYQmxMIbygBMA8
http://www.amazon.com/Prashant-Palvia/e/B00IU8W9TE/ref=dp_byline_cont_book_1

Course No Title of the Course Course Structure Pre-Requisite

EOO016 Engineering System 3L-1T-0P None
analysis and Design

Course Objective:

The students wll learn about system definitions and role of system analyst. They will learn
system modeling and design. They will be exposed®ystem Implementation and Maintenan
Issues.

Course Content:
Unit 1

System definition and concept€haracteristicand types of system, Manual and automated syst¢
Reallife Business subystems:Production, Marketing, Personal, Material, finanSgstems mode
types of models: Systemmnvironment and boundaries, Real time and distributed systems,
principles @ successful systems

Unit 2

Systems analystRole and need of systems analyst, Qualifications and responsibilities, S
Analyst, agent of change.

Various phases of systems development life cy&lalysis, Design, Development, Implementat
Maintenance

Unit3

Systems Design and modeliRgocess modeling, Logical and physical design, Design represer
Systems flowcharts and structured charts, Data flow diagrams, Common diagramming cony
and guidelines using DFD and ERD diagrams. Data kgpdeid systems analysis, designing
internals: Program and Process design, Designing Distributed Systems

Unit 4

User Interfaceg Relational Analysis Database desigg program desigq structure chart¢ HIPOG
SSADM Alternate Life cycleg Prototypes.

Unit 5

System Implementation and MaintenanBdanning considerations, Conversion methods, prody
and controls, System acceptance Criteria, System evaluation and performance, Testi
validation, Systems qualify Control and assurance, Maintenacivéties and issues.

Suggested Readings:

D I NEAaT1AS6e0l I GLYGHNRRIDYR2FSazIyeaibryagR
HO WI Y S 3Andlysig aBdyDgsign af Information SystémdcGraw Hill
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Course No Title of the Course Course Structure Pre-Requisite

EOO017 BIOLOGY FOR ENGINE 3L-1T-0P None

Course Objectives

1. General understanding of organization in biological systems

2. Conceptual knowledge of functioning in biological systems

3. Clarity about relevance of Biology to engineering graduates

4. Understanding human body as a stuapdel for engineering students

5. Understanding electrical, chemical and magnetic forces, and communication networks in
human body

Course Content:

Unit I: Principles of Biology Form and Function, Modularity atwicremental Changes, Genetic
Basis, Competition and Selection, Biological Hierarchies, Biological complexity vs simplicity
Unit 1I: Biological Responses:eld for Water, Oxygen, Food, Nutrients, Heat Sources and
Adaptation to their Environments, V8te tolerance, Response to Chemical and Mechanical Str
Optimization to Save Energy and Nutrient Resourédismetric Relationships from Evolutionat
Pressure

Biology for Engineering Solution8ystems Approach, Relationships between Engineering and
Biology, The Completed Design

Biological Systems and Dynamics: Basic principl@sialitative and quantitative description
Human Body, Modeling of Human Body: Compartments, Fluid streams, Production sourc
Hemodynamic System, CheyBéokes Respitin,

Neural system: Action Potentials and lon Channels, Ficks Law, Ohms Law and the Einstein F
Cellular Equilibrium: Nernst and Goldman, Equivalent Circuits, Dendritésthematical
Neurodynamics Hodgkin, Huxley and the Squid Giant A
FitzHwgh-Nagumo Model, Fixed Points and Stability of a -Dmmeensional Differential Equatio
Nullclines and Phase Plane, Pitchfork and Hopf Bifurcations in Two Dime
Excitability

Bioelectric and biomagnetic phenomerend their measurements

Suggested Readgs:

1. T. JohnsanBiglogyF 2 NJ 9y IAYSSNBR X [/ w/ t NBaa

2. Michael SmallDédy I YA O&a 2F . A2t 23A01f aedaasSvyészs [/ w
3. Johnny T. Ottesen, MS Olufsen, JK LarsApplied Mathematical Models and Hum
Physiology Society for Industal and Applied Matheittics
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Course No Title of the Course Course Structure Pre-Requisite

EO018 Energy, Environment anc 3L-1T-0P None
Society

Course Objective:

The objective is to aware students about various renewable resources, Basics of energy,
environmental Impact of Egrgy sources. Students will also learn abthé role of appropriate
Technology in Transformation of Society

Course Content:

Unit 1 Technology and Development

Introduction to Technology, Appropriate Technology, Role of Appropriate Technology in
Transfamation of Society, Importance of Technology Transfer, Impact of technology on Societ
Unit 2 Energy Basics
LYLR2NIFYyOS 2F 9ySNHE& Ay | OKAS@AyYy3A al at 2403
Energy Consumption, Current Energy Trends, DemandwpmySof Energy in World and Nepal,
Introduction to Global warming, Clean Development Mechanism, and Sustainability Issues,
Conventional and Nefonventional/Renewable Energy Sources,. Conventional Energy Source
Fossil fuel, Nuclear Energy

Unit 3Renevable Energy Sources
Solar radiation, Solar thermal energy, Solar Cell (Photovoltaic Technology), Hydropower Watg
sources and power , Water turbines and hydroelectric plants, Hydro Power Plant Classificatior
micro, small, medium, large), Wind EngrgAvailability of Wind Energy sources, Wind turbines, v
parks and power control, Geothermal Energy, Sources of Geothermal Energy, Uses of Geothg¢
Energy, .Bienass and Bi@nergy, Synthetic fuels from the biomass ,Therchemical, physio
chemical ad bio-chemical conversion, Biwel cells , Hydrogen Energy and Fuel Cell , Basics of
electrochemistry, Polymer membrane electrolyte (PEM) fuel cells, Solid oxide fuel cells (SOF(
Hydrogen production and storage.

Unit 4 Environmentalmpactof Energysources

Emission hazard, Battery hazard, Nuclear hazard

Unit 5 EnergyStorage
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Forms of energy storage, Hybrid vehicles, Smart grid systems, Batteries,c8ppeitors

Suggested Readings:

1) Saxena, A.BéEnergy, Environment, Ecology and Soéiety
2) Juan MartinezAlierandKlaus SchlupmangEcological Economics: Energy, Environment and
Societ§

Course No Title of the Course Course Structure Pre-Requisite
EOO019 Public Policy and 3L-1T-0P None
Governance

Course Objective:
Students will be introdced toPublic Policy and Administrative governance. They will also leq
about Administrative Governance.

Course Content:

Unit 1 Introduction to Public Policy and Administrative Governance: Introduction to g
policy, econometrics for policy reselt@olicy analysis, economics for public decision mak
Unit 2 Public Bureaucracy in Theory and Practice: Benefit cost analysis, public bug
revenue and expenditures, managing and leading public service organisations.

Unit 3 Administrative Governate: The Challenge of Policy Implementation, public and
profit programme evaluation.

Unit 4 Nonstate Actors in Poliepnaking and Administrative Governance: governanc
twenty-FANBRG OSyGdz2NBEXZ {20A1Ff 5A@GSNAEA{ dnaking ahd
administrative Governance

Suggested Readings:
1. John Shields and B. Mitchell Evahrinkingthe State: Globalization and Public
administrationReforn€ Halifax: Fernwood
2. Beryl RadindBeyond Machiavelli: Policy Analysis Reachkdlifeg, 2nd edition Washington
DC: Georgetown University Press
3. Frank R. Baumgartner, Jeffrey M. Berry, Malignacki, and David C. Kimbailobbying ang
PolicyCharf§Y 2 K2 2 Ay &ax 2 K@hicagd, i Sumiversity gfRhicado ®ress.
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4. Timothy Comln, Paul Posner, and David Bea@fathways of Power: The dynamics of Natic
Poli@ Y I 1 Mgashiagion, DC: Georgetown University press.

Course No Title of the Course Course Structure| Credits Pre-Requisite

EO020 Numerical Methods 3L-0T-2P 4 None

Course Outcomes

By the end of this course, the student will be able to
1. Write program and solve algebraic & transcendental equations and system of equations.
2. Analyze data through interpolation and able to write programs for Nurakhntegration.

3. Write programs to solve Ordinary Differential Equations and Partial Differential Equations.

Course Content:

Solution of Algebraic and Transcendental Equatior&isection method, Regula Falsi meth
{ SOl yi YSiK2Ra >Ratesfeankrjadée, Fix@bintit@ratian method.

System of Linear Algebraic EquationBauss elimination method, Gavéé2 NR Iy Y S
YSUK2RZ WI O2 0 AS@idel méthad [RelaxationDriettindl. &

Interpolation: Finite difference operators, terpolating polynomials using finite differen
(Newton forward, Newton backward, Stirling and Bessels). Lagrange polynomials,
difference

Numerical Differentiation and Integration:Derivatives from differences tables, Higher or
derivatives, Newan-/ 24 Sa Ay GS3INIGAZ2Y F2NNdz | = ¢NJI L
SaldAYFGA2YyS w2YOSNHQa LyuGSaNlI dGAzyo

Numerical Solution of Ordinary Differential Equation$aylor series method, Euler and Modif
Euler method, Rung¥ dzi i YS{iK2R&ax aiAfySQa YSUiK2R®
Numerical Solution of Partial Differential Equationgiinite difference approximations of part
RSNAGIF GAGSas {2fdziAzy 27F [ I LI I OSpoid foaubila dnig)
Onedimensional heat equation (Schmidt method, Cr&fikolsonmethod) and Wave equation.
Practical:

Based on the above methods using C / C++

Suggested Readings: s A 5
1 Curtis F. Gerald and Patrick G. Whealey & ! LJILJ A SR b dzFearbidh dudatig
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Ltd

2 E.Balagurusaly & b dzZY SNA OMfH. aSG K2 R¢é X

3 M. K. Jain, S.R.Hyenger and R.K. JainNuimerical Methods for Semtific and Engg
[ 2 Y LJdzi I WiilayZEgsterh Etd.

4. S.S.Saskynttoducto® aSiK2R& 2F b,@®MBENAROLFf | yI f &

Course No Title of the Course Course Structure| Credits Pre-Requisite

EO021 Mathematical Statistics  3L-1T-OP 4 None

Course Outcomes

By the end of this course, the student will be able to:

1. Collect and analyze the data using statistical techniques.

2. Describe sampling distributions of sample means and sample proportions

3. Estmate unknown parameters of the population from a sample.

4. Construct confidence intervals for mean difference of means and proportions; and pe
hypothesis tests for means.

Course Content:

Random Variable Moments, Rectangular distribution, Exponehdiistribution, Beta distribution g
first and second kind, Gamma distribution
and Markovds inequalities, | mportant theo
Multinomial distributions ad their properties, Fitting of Normal Distribution by Method of
ordinates and Method of areas, Dirichlet distribution, Moment Generating Functions and
Cumulants, Weak Law of Large Numbers, Central Limit Theorem.

Method of least square:Fitting a straightihe, Parabola and Exponential Curves.

Bivariate distribution: Correlation and Regression, Probable Error, Rank Correlation.
Simple sampling of Attributes: Large samples, Mean and S.D. in simple sampling of attribute
of significance for large sampleStandard error, Null Hypothesis, Confidence Limits,-Stuare
Distribution, Degree of Freedom, m. g. f. of Chi square distribution, Level of Significance, Te
Goodness of Fit, Test of I ndependence, Co
Continuity.
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Sampling of Variables Small samples;Distribution, Test of significance of the mean of rando
sample from Normal population;Bistribution, ANOVA: Analysis of variance, meaning and
definition, Variance within and between classes, One aitef Classification and problems bas
on it.

Suggested Readings:

1. Walpole, et al.éProbability and Statistic F2 NJ 9y IAYSSNE | yR { OA
2. W2 & a3 Infrotectibrz to Brobability and Statisic ¥ 2 NJ 9y 3 A y S S Wadderhig
Press.

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO022 Abstract and Linear 3L-1T-OP 4 None
Algebra

Course OutcomesBYy the end of this course, the student will be able to:

1. Know the concepts of Group theory and itpépations
2. Know the concept of Rings
3. Know the concepts of Vector Spaces and Linear Transformations

Course Content:

GROUPSinary operation, Group, Finite and Infinite Groups, Order of a

Additive and Multiplicatte groups of integers (mod m). Composition table, Subgt
t SN¥YdziF GA2Yy 3ANRdzLIE /@O0t A0O LISNXNdzil GA2Yy >
Laz2Y2NLIKAAYZ l dzG 2 Y2 NLIKA &YX K2Y2Y2NLIKAAaYZ
Group, Normal Subgroup, Gem of a group, Normalizer, Homomorphism, Isomorphism.
RINGSRIings, Integral domain, Field, Theorems on Rings, Integral domain and Fields, Subri

and Right Ideals, Quotient Ring, Homomorphism, Isomorphism, Kernel of a homomorphism

() VECTOR SPACB&ctor space and its examples, Subspaces, Linear combinations
Linear spaces, Linear dependence and Linear Independence, GaudHy ¢ I NJ Q
inequality, Minkowski inequality, Basis, Dimension and simple examples. Linear
Transformation, Isomorphism, Nullityd Rank, Linear functional, Linear operators,
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Dual Space, Dual Basis, Annihilator, Transpose of a Linear map.

Suggested Readings:

I. N. Herstei Togics in Algebg Wiley
J. B FraleightA First Course in AlgelireNarosa

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO023 Optimization 3L-1T-0P 4 None
Techniques

Course Outcomes By the end of this course, the student will be able to:

1. Know the concepts of Linear Programming
2. Know the concept of Nafinear Programming
3. Know the concepts of Dynamite Programming

Course Content:
Linear programming, Duality Theory, dual Simplex method, Revised Simplex method, S
analysis.

Integer Programming, Cutting plane algorithm.

Branch and bound techniqu&ravellingsalesman problem

Nonlinear Pogramming, Kuhit dzO{ SNJ O2y RAGA2Yy &3 ljdzZt RN GAO
Dynamite programming, Deterministic and stochastic examples. AdvaqeedingModels, Finite
source queues, Balking and Reneging, Priority queue disciplines.

Sugcested Readings:

1. Hamdy TahajOperations Research, An Introductifearson Education
2. JR FletchexX Practical Methods of OptimizatiénWiley
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Course No Title of the Course Course Credits Pre-Requisite
Structure

EO024 Introduction to 2L-0T-4P 4 None
Mathematical Sdétware and
Programming Languages

Course Outcomes By the end of this course, the student will be able to:

1. Know using different Mathematical Software to solve Engineering Problems.

2. Know preparing Texts/ Reports / Dissertation and preagoms using Latex

Course Content Use of MATHEMATICA, MATLAB, MATHCAD, MAPLE, STASTITICA, LATEX
application software packages to study models of simultaneous equations, eigenvalug
eigenvectors, system of linear and nbnear differental equations, stability analysis, numeri
integration, regression analysis, etc.

Suggested Readings:

Online Manuals of the related Software.

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO025 Mathematical Finance 3L-0T-1P 4 None

Course Qutcomes

Course Content:

Basic principles: Comparison, arbitrage and risk aversion, Interest (simple and compound,
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and continuous), time value of money, inflation, net present value, internal rate of r
(calculation by Isection and NewtorRaphson methods), comparison of NPV and IRR. Bonds
prices and yields, Macaulay and modified duration, term structure of interest rates: spg
forward rates, explanations of term structure, running present value, floatatg bonds,
immunization, convexity, putable and callable bonds.

Asset return, short selling, portfolio return, (brief introduction to expectation, variance, covar
and correlation), random returns, portfolio mean return and variance, diversification, pior
diagram, feasible set, Markowitz model (review of Lagrange multipliers for 1 and 2 const
Two fund theorem, risk free assets, One fund theorem, capital market line, Sharpe index.
Asset Pricing Model (CAPM), betas of stocks and portfofiesurity market line, use of CAR
AY AYy@SaiaySyi FylfteaaAa I YR - a |
Forwards and futures, marking to market, value of a forward/futures contract, replig
portfolios, futures on assets with known income or dividend yieldrency futures, hedging (sho
long, cross, rolling), optimal hedge ratio, hedging with stock index futures, interest rate fu
swaps. Lognormal distribution, Logrmal model / Geometric Brownian Motion for stock prig
Binomial Tree model forteck prices, parameter estimation, comparison of the models. Opt
Types of options: put / call, European / American, pay off of an option, factors affecting
prices, put call parity.

Suggested Readings:

1. David G. LuenbergErnuiestment Sciecet, Oxford Uiversity Press
2. John C. HullbOptions, Futures and Other Derivativ@th Edition§, Prentice Hll India, Indiar
reprint
3. Sheldon RosgAn Elementary Introduction to Mathematical Finaac€ambridge Universit
Press, USA

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO026 Quantum Electronics 3L-0T-2P 4 None

Course Outcomes This course imparts understanding of various mechanisms in semicong
laser, maser and optical fibore communication using quantunthaaics as fundamental tool.
prepares students to take advanced courses in the related fields and finally exugents totake
up R&D and higher studiesThis course isvery useful in designing electronic and opt
communication devices for usimgoptical communications, medicine, environment, industries
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related fields.

Course Content: 1. Semiconductor Laser

Homojunction laser: Population inversion at a junction; Emission spectra; The basic semico
laser; Heterojunction: Formation atleal heterojunctions between (a) atppe wide bandgap
semiconductor and an-type narrower banegap semiconductor, (b) an-type wide bandgap
semiconductor and a -pype narrower banehap semiconductor, (c) wide and lightly doj
narrower band gap 4ype semiconductors; Anderson's model of ideal heterojunct
Heterojunction laser: Single and double heterojunction laser; Analysis of carrier confineme
single heterojunction laser.

2. Electrons in quantum structures
Energy level and wave functioisr quantum well, quantum wire and quantum dot; Density
states for quantum well, quantum wire and quantum dot; Modulation | doped quantum
Multiple quantum well; Coupling between quantum wells. Super lattice: The concept of a
lattice; KronigPenney model of a super lattice | zone folding, Tight binding approximation
super lattice.

3. Quantum Semiconductor Laser

Light amplification in quantum well; Modulation bandwidth; Strained quantum well laser; Qug
wire laser; Blue quantum wdHser.

4. Electreoptic effect in quantum structures
FranzKeldysh effect in Semiconductor; Eleetptic effect in quantum wells; Electmaptic effect in
super lattice.

5. Parallel and Perpendicular Transport in Quantum Structures
High field electron trasport|Hot electrons in quantum structures; Double barrier resoni
tunneling structures; Super lattices and ballistic injection devices.

6. Quantum Transistor

Resonantunneling unipolar and bipolar transistor; Velocity modulation and quantum interfer
transistor.

7. Guided wave optics

(a) Waveguide modes, Modes characteristics for a planar waveguide, Step index planar wa
Maxwell equations in inhomogeneous media: TE modes and TM modes, Radiation modes
modes, Leaky modes, Quasi modes.

(b) Propagation in optical fibre, Numerical aperture, Pulse dispersion in fibres, Scala
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equation and modes of the fibre, Modal analysis for a step index fibre.

8. Masers

Ammonia beam maser, Energy levels, Methods for population inversion, Maser igperat

9. Coherent interactions of a radiation field and an atomic system

(a) Induced resonant transitions, Inclusions of decay phenomena, Rotating wave approxi
Exact Rabi Solution in the strong field, Rabi flopping, Dressed state picture.

(b) Densiy matrix, Rate equation for density matrix, Optical Bloch equations, Vector mo
density matrix, The Bloch sphere.

10. Semiclassical laser theory

Electromagnetic field equations, Expansion in normal modes of a cavity, Lamissrsstitency
equations, Density matrix equations, Polarization of the medium, Single mode operation;
linear effect in polarization, Hole burning, Steady state power, Frequency pulling and pushing

Suggested Readings:

1. Mitin, Kochelap and Stroscio®Quantum Heterostructure: Microelectronics an
Optoelectronics

2. MartinezDuart, Martin-Palma, AgulldRueda, dNanotechnology for Microelectronics a
Optoelectronics

0@ | ®QuahtuNPEBEronies

4. A.K. Ghatak and K. Thyagara@Dptical Electronics

5. O. SveltoPrirciples of Lasegs

6. P. Bhattacharyya@Semiconductor Optoelectronics Devi€es

T® wod2 Honlinea Gpics &

8. B.G. Streetman and S. Banerjgolid State Electronic Deviées

b ¢ & SeduéohdNdtoklasér fundamentals

Mn & { dRhysicd of @iEondiuctor Devices

11. J. OrtongThe Story of Semiconductdrs

12. Rogers, Pennathur, Adanislanotechnology: Understanding Small Systems
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Course No Title of the Course Course Structure  Credits Pre-Requisite

EO027 Laser Systems and 3L-0T-2P 4 None
Applications

Course Outcomes

Course Content:

Introduction: Review of elementary quantum physics, Schrodinger equation, concept of cohg
FoA2NLIWIA2Y > alLlRyldlyS2dza SYAaaAirzy FyR aidAiy
A and B cefficients, population inversion, pumping, gain, optical cavities.

Lasers & Laser SystemBain components of Laser, principle of Laser action, introductio
general lasers and their types. Three & four level Lasers, CW & Pulsed Lasers, atom
molecular, excimer, liquid and solid state Lasers and systems, short pulse generati
Measurement.

Applications Laser applications in medicine and surgery, materials processing,
communication, metrology and LIDAR and holograpég¢rding and reconstruction).

Course OutcomeThe concept and understanding of laser action are helpful in designin
developing new devices used in optical communications, medicine, environment, industris
related physicslt also gives valuedalition in the students' understanding of the basic princi
involved. It prepares students to take advanced courses in the related fields and 1
equipsstudents totake upR&D in the related field.

Suggested Readings:

M® YOwd bl YOALRBAE[ I¢&8I8Et NWVWR ! LI AOF GA2Y €
H® {d ! & ! KYFRZ G[FaSNJI O2yOSLJia FyR ! LILX A
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Course No Title of the Course Course Structure  Credits Pre-Requisite

EO028 Optoelectronics and 3L-0T-2P 4 None
Photonics

Course OutcomesThis course imparts understanding of various mechanisms in semiconducto
photonics and optical fibre communication. ltgpares students to take advanced courses in
related fields and finally equipgudents totake upR&D anl higher studies This course isery
useful in designing optelectronic and optical communication devices for usingojtical
communications, medicine, environment, industries and related fields.

Course Content:

Semiconductor lasers for optical fibecommunications, Fab+lperot cavity, heterostructur|
semiconductor lasers, single frequency semiconductor lasers, semiconductor lasers for c
systems. Distributed feedback in @&P lasers. Device structure and fabrication, photodeteg
for fiber optics, reverse bias photdetectors, dark current, quantum efficiency, signal to no
ratio, types of detectors. Receivers for digital fiber optic communication systems: basic
components, detectors for digital fiber optic receivers, PIN diode, Avaiaptiotodiode, Front
ends for digital fiber optic receivers, equalizer for optical communication, receiversiEl
receivers for longer wavelength communication systems. Coherent optical fiber transn
systems, coherent detection principles, comparns of direct and coherent performang
homodyne and heterodyne systems. Non linear process in optical fibers, phase matching in
waveguide, phase matched harmonic generation in waveguides. Second harmonic ger
(SHG) in integrated optics, Cerenkov dgmfation SHG. Optical fiber sensor and devices, inte|
modulation through light interruption, distributed sensing with fiber optics. Basic principl
interferometric optical fiber sensor, signal processing in mono mode fiber optic sensor, ph
band gap materials.

Suggested Readings:

1.GKeisex ahLIGAOFf FAOMGEMERYYdzyAO GA2YE
2.J.Seniorgd h LJG A O £ T A 0 S Rikentic2 Ma¥ bitgriatonal A 2 y € =
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Course No Title of the Course Course Structure  Credits Pre-Requisite

EO029 Electranagnetic ~ 3L-0T-2P 4 None
Theory and Waveguides

Course Outcomes This course imparts understanding of various mechanisms in the propagalt
electromagnetic waves through space and wave guidése understanding of vario
electromagnetic laws are helgf in designing and developing new devices used in of
communications, industries and related fieltlprepares students to take advanced courses in
related fields and finally equipggudents totake upR&D and higher studies

Course Content: Electrostatics; Boundary value problems Dielectrics, Steady curr
aldySiz2adliradaT ¢AYS OFINBAYy3 FTAStRa:zZ al E
charges, Plane electromagnetic waves. Waveguides and resonant cavities, fields at the G
and within a conductor, cylindrical cavities and waveguides, modes in a rectangular wav
energy flow and attenuation in waveguides, perturbation of boundary conditions, resonant cz
power losses in a cavity, Earth and ionosphere as resareaitly, dielectric waveguide.

Suggested Readings:

1. Griffiths,D.JANNR RdzOU A 2y (2 PrintSeOHaNRtRE.Y | YA Oa ¢ =
2.J.D.Kraug 9 f SO0 NP YataMWcSaw Hilla ¢ =

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO030 POLYMER SCIENCE 3L-0T-2P 4 None
TECHNOLOGY

Course Outcomes
CO 1: To know about polymer science and technology.
CO 2: To have an understanding of nanotechnology in polymers.

Course Content: Polymer Chemistry, Polymer Physics, Polymer Technoldgglyme
Characterization, Polymer Engineering and Rheology, Polymer Processing, Polymer Tes
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properties, Polymer Composites, Polymer Blends and Alloys, Rubber Technology,
Processing, Polymers in Packaging, Nanotechnology in Polymersgdtimgj Plastics and Specig
Polymers, New innovations in Polymers.
Practical related to above theory.

Suggested Readings:

1) P.J.Flondintroduction to polymer Chemistéy Asian Books

2) Miles & BristongPolymer TechnologyJ.G.Chemical PublishiG@mpany,New York

3) R.T. FennedPrinciple of Polymer Process#&dlaxwell McMillan International Edn, London.
4) StepherL. RosengFundamental principles of polymer materials practices for engineers, Pl
Materialst, Barnes& Noble, New York.

5) Jel FradosgPlastics Engineering Handb@pk/an Nostrand Reinhold, New York

6) Morton & JonesiPolymer ProcessigdgChapman & Hall.

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO031 Semiconductor Physic 3L-0T-2P 4 None
and Devices

Course Outcomes This course is very helpful in understandihg various phenomena/mechanis,
which are very useful in designing electronic devices, energy storage devices and other tr
based devices used in all sphere of life. itparesstudents to take advanced courses in
related fields and finally equighem totake upR&D and higher studies

Course Content: Semiconductor Physics; Semiconductor, Bonds in Semiconductors, Energ
Effect of temperatures on Semiconductor, Holerrents, Intrinsic & extrinsic semiconduct
Majority and minority carriers, 4o junction, Volt ampere characteristics of -p junction.
Semiconductor Diode: Semiconductor diode, Crystal diode rectifiers, Half wave rectifiers, Ef
of half wave redfier, Full wave rectifier, Centre tap full wave rectifier, Ripple factor, Filter Circ
Voltage stabilization, Zener diode, Zener diode as Voltage stabillzansistors: Transistor
Transistors connections, Common base connection, Common emittenectaon, commor
collector connection, Comparison of transistor connections, Transistor as an amplifier
arrangement, Transistor load line analysis, Operating point, Cut off and saturation
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Applications of Common base amplifier, Bipolar junctibnansistors, Hybrid Parameters, Fi
effect Transistor: JFET/MESFET, MOSFET, Unipolar Devices.

Suggested Readings:

1. Joseph Lindmayer, Charles Y. Wrigljundamentals of Semiconductor Deviged.itton
Educational Publishing Inc.

2. S.M.SzaPhysics bSemiconductor DevicesJohn Wily & Son$yew Delhi.

3. A.K. Sharma@Semiconductor Electroni€s New Age International (P) Limited

Publisher, New Delhi.

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO032 Elements of Fiber 3L-0T-2P 4 None
Optics

Course_Outcomes This course imparts understanding of various mechanisms in optical
communication.Concepts of Optical Fiber waveguides are helpful in designing and developiy
devices used in optical communications, medigianvironment, industries and related physils
prepares students to take advanced courses in the related fields and finally esjugents totake
up R&D and higher studies

Course Content:

Over view of optical fiber communications, the evolutiohfiber optics systems, elements of
optical fiber transmission links. Electromagnetic analysis of optical waveguides, classifica
modes for a planner waveguide, TE and TM modes in a symmetric step index planner wa
power associated with enode, excitation of guided modes, Maxwell equations in inhomogen
media: TE and TM modes in planner waveguide. Leaky modes, leakage of power from t
bending loss in optical waveguides. Optical fiber waveguides, optical fiber types, nur
apetture, pulse dispersion in step index fibers, scalar wave equations and modes of a fiber
analysis for a step index fiber and gradedex fiber. Linearly polarized modes, power flow, m
mode fibers with optimum profiles, single mode fiber, proptga modes in single mode fibe
fiber materials, fiber fabrication. Vapaleposition methods, Fiber optic cables, optical fi
connections, joints and couplers, signal degradation in optical fiber, absorption loss, radiatig
attenuation, signal ditortion in optical waveguides, pulse broadening, mode coupling.
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Suggested Readings:

1. Keiser and SeniéDptical fiber communicatich
2. A.K.Ghatakintroduction to Optical fibet, Cambridge University Press

Course No Title of the Course Course Strudure ‘ Credits ‘ Pre-Requisite
EO033 Material Physics  3L-0T-2P 4 None

Course Outcomes

CourseContent: 1. Overview of materials

Crystalline and amorphous materials, glasses, semiconductors, compound semiconducto
energy materials, luminescent anadptolectronic materials, polymer, liquid crystals, ceran
classification according to bonding | Pauling and Philips theories.

2. Synthesis and preparation of materials

Single crystal growth, zone refining, doping techniques of elemental and com
semiconductors, fabrication and control of thin films, PVD and CVD processes, principles of
processing, preparation of ceramics powders | mechanical and chemical methods.

3. Characterization of materials

Defects and microstructures; Diffraction tedques: Xray diffraction | structure determinatiol
from XRD data; Neutron diffraction; Thermal methods: DTA, TGA, DSC; Microscopy: TE
Optical spectroscopy: UV and IR; Nuclear techniques: NMR, ESR, Mossbauer and
annihilation. Heat treatmets, quenching and annealing; Radiation damage.

4. Phase transition in materials

Thermodynamics and phase diagrams, statistical theories of phase transitions, critical phen
calculation of critical exponents for van der Waals gas and ferromagnefssibif in solids
variation of diffusion constant with temperature.

5. Mechanical properties

Deformation and fracture, Deformation at low and high temperature, Intrinsically hard materis
6. Spinodal decomposition

Spinodal curve, Free energy of compigsitfluctuations, Kinetics of Spinodal decomposition.
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7. Electrical properties of alloys, ceramics, and conducting polymer

Resistivity variation of metals at low and high temperature, Kondo effect; Effect of press
resistivity, resistivity variationn ceramics and conducting polymer; Ferroelectricity, Lan
Ginzburg theory of ferroelectricity; Piezoelectricity.

8. Magnetic properties of different materials

Antiferromagnetism, ferrimagnetism, magnons, thermal properties of magnons, magnetic st
applications as capacitors, transducers, sensors, memories, displays; Quantum Hall effect.
9. Glasses

Definitions, properties of glass transition, tunnelling states, calculation of specifc heat
tunneling states and from a model two level systemihgwandom energy gap, theories for gl
transition.

10. Noncrystalline semiconductors

Classifcations, electrical properties, temperature variation of dc conductivity, ac condu
magnetoresistance, Colossal magnetoresistance (CMR).

11. Exotic sadis

Structure and symmetries of liquids, liquid crystals, amorphous solids; Aperiodic solig
quasicrystals; Fibonacci sequence; Penrose lattices and their extensions in 3 dimensions
carbon solids, fullerenes and tubules, formation and chanmgagion of fullerenes and tubule
single wall and multiwall carbon tubules; Electronic properties of tubules; Carbon nano
based electronic devices, Defnition and properties of nanostructured materials. methg
synthesis of nanstructured materals; Special experimental techniques for characterizatio
materials; Quantum size effect and its applications.

Suggested Readings:

1. C. Kittelpintroduction to Solid State Physécs

H® wo ThelPhysid& ¢f Amaiphous Sadids

3. N.F. Mott and B.. Davies¢Electronic Processes in Norystalline Materialé

nd® / ®b dwd wl 2ColbsgaRMagnetoresistaii® | Clierge Density and Related Pro
of Manganese oxidés

p P Woa ® Stabseichl MgthaRics @f Phase Transitions

6. R.E. Pramgand S.M. Girvin (editorgjThe Quantum Hall E_ect
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Course No Title of the Course Course Structure  Credits Pre-Requisite

EO034 Advanced 3L-0T-2P 4 None
Electromagnetic Theory
and Special Relativity

Course Outcomes This course imparts understanding of various mechanisms in the propagalt
electromagnetic waves through space and wave guidése understanding of vario
electromagnetic laws are helpful in designing and developing newicds used in optic
communications, industries and related fieltlprepares students to take advanced courses in
related fields and finally equipggudents totake upR&D and higher studies

CourseContent a I Eg St t Q& Sl dzl ( A 2 stadlar and Vedid® potetitialzl-sdlukichs/
scalar and vector wave equations by Fourier analysis. Relativistic motion in electromag
postulates of special theory of relativity, Lorenz transformation, relativistic mechanics, contr
of length, dilaion of time, magnetism as relativistic effect, four vector;@d NA | y OS
equations, LienardViechert potentials and the field of a uniformly moving electron, radiation f
an accelerated charge, cyclotron synchrotron, Brensstrahlung and @ereadliations. Scatterin
and absorption of electromagnetic waves, antenna, radiated power and angular distribut
radiation, electric dipole radiation.

Suggested Readings:
1. R.Resniintroduction to Special RelativityWiley Eastern Ltd.
2. J.D.dckondClassical Electrodynamécs

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO035 Fiber and Integrated 3L-0T-2P 4 None
Optics

Course_Outcomes This course imparts understanding of various mechanisms in optical
commurication. Concepts of Optical Fiber waveguides are helpful in designing and developir
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devices used in optical communications, medicine, environment, industries and related phy
prepares students to take advanced courses in the related fieldsiaally equipstudents totake
up R&D and higher studies

Course Content: Modes in an asymmetric planer waveguides. Ray analysis of planer waveguic
K. B. analysis of inhomogeneous planer waveguide, strip waveguides, periodic waxempibsl
modeanalysis, and rectangular core waveguides metal clad waveguides. Anisotropic polariz
leaky modes in a planer structure. Polarization maintaining fibers and their applications differ
types of polarization maintaining fibers, high birefringent fiberagle polarization single mode
fibers. Integrated optic devices: electaptic effect, phase modulator, polarization modulators a
wavelength filters. The Mach Zhender Interferometric modulator, logic operations, optical
directional coupler, leaky modejetal clad polarizer.

Suggested Readings:

1. Snyder, A.W. and Love, J.D., Chapmddptical Wave guide Thearyall.
2. A.K.Ghatakintroduction to optical fibe¢, Cambridge University Press.

Course No Title of the Course Course Structure  Credits Pre-Requisite
EO036 Condensed Matter 3L-0T-2P 4 None
Physics

Course OQutcomes

CourseContent: 1. Symmetry in crystals

Concepts of point group; Point groups and Bravais lattices; Crystal symmetry | space
Symmetry and degeneracy | crystal _eldiimg; Kramer's degeneracy; Quasicrystals: general
approximate translational and rotational symmetry of tdonensional Penrose tiling, Frai
Casper phase in metallic glass.

2. Lattice dynamics

Classical theory of lattice vibrations irdBnensiors under harmonic approximation; Dispers
relation: accoustical and optical, transverse and longitudinal modes; Lattice vibrations
monatomic simple cubic lattice; Frequency distribution function; Normal coordinates and ph
Occupation number remsentation of the lattice Hamiltonian; Thermodynamics of phonons;
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long wavelength limits of the acoustical and optical branches; Neutron diffraction by
vibrations; DebyaNaller factor; Atomic displacement and melting point; Phomtronon
interaction, interaction Hamiltonian in occupation number representation; Thermal conductiv
insulators.

3. Density Functional Theory

Basics of DFT, Comparison with conventional wave function approach, Hohdfddergrheorem
KohnSham Equation; Thomd®rm approximation and beyond; Practical DFT in a many
calculation and its reliability.

4. Electronic properties: |

The Boltzmann transport equation and relaxation time; Electrical conductivity of metals | im
scattering, ideal resistance at highdalow temperatures, tprocesses; Thermelectric effects;
Thermal conductivity; The Wiedemaifinanz law.

5. Electronic properties: Il

Electronic properties in a magnetic field; Classical theory of magmesistance; Hall effect ar
magnetoresistance inwo-band model; Kspace analysis of electron motion in a uniform magn
field; ldea of closed, open and extended orbits, cyclotron resonance; -Kaver resonancg
Energy levels and density of states in a magnetic field; Landau diamagnetism; deahi@dghen
effect; Quantum Hall effect.

6. Optical properties of solids

The dielectric function: the dielectric function for a harmonic oscillator, dielectric loss
electrons, Kramer&ronig relations; Interaction of phonons and electrons with photdnterband
transition | direct and indirect transition; Absorption in insulators; Polaritons; Phenon
absorption; Optical properties of metals, skin effect and anomalous skin effect.

Suggested Readings:

1. M. TinkhamdGroup Theory and Quantum Mechasiic

2. M. SachgiSolid State Theogy

3. A.O.E. Animajéintermediate Quantum Theory of Crystalline Sdlids
4. N.W. Ashcroft and N.D. MermiiSolid State Physi€s

5. J.M. ZimayoPrinciples of the Theory of Solis

6. C. Kittegldntroduction to Solid Sta Physicé
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Course No Title of the Course Course Structure  Credits Pre-Requisite

EO037 Microwave 3L-0T-2P 4 None

Course Outcomes

CourseContent: 1. Transmission line and waveguide

Interpretation of wave equations; Rectangular wave guide | TE and ribtles, powe
transmission, excitation of modes; Circular waveguide | TE, TM and TEM modes,
transmission, excitation of modes. Microstrip lines | characteristic impedance, loss and
microstrip lines, coplanar strip lines and shielded strip lines.

2. Component

Scattering parameter and scattering matrix, properties qaBameter; Quality factor and -@alue]
of a cavity resonator, @Qalue of a coupled cavity; Wave guide tees, magic tee, hybrid
couplers; Ferrites and Faraday's rotation, gyraorh NOdzf | § 2 NE A az2f | G2N
filter, tuner and sliding short.
3. Measurement

Smith chart, single stub and double stub matching; Microwave bridge, measurement of freq
attenuation and phase; Measurement of dielectric parametersawforphous solids | dielectr
constant, ac conductivity, resistivity, insertion loss, return loss, shielding coefficient. Measur
of microstrip line parameters.

4. Source

Conventional sources {their limitations.

(a) Vacuum tube sources | Klystrongseklystron, travelling wave tubes and switching tubes;
Magnetrons, FWCFA and Gyrotrons.

(b) Microwave transistors and FETs, Gunn, IMPATT, TRAPATT and parametric devices.
(c) Laser | Laser processes, Pockeddl; Laser modulators, infrared radiation amdices.

5. Antenna

Transmitting and receiving antennas, antenna gain, resistance and bandwidth; Antenna (
straight, folded and broadband dipoles; Beam width and polarisation; Antenna coupling.

6. Microwave integrated circuit

Materials and fabricdon technique; MOSFET fabrication, memory construction, thin
formation, planar resistor, planar inductor and planar capacitor formation; Hybrid integrated (
formation.
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Suggested Readings:

1. Samyel Y. LiadVlicrowave Devices and Circuits
2.1 SNb S NI MowavePRnOes o

0d Y ®/ Micrbvelds | = a

4.M[ ® { A&a2RAIl | y RMidowdveCirauitshidd2askivé Dd¢ite> G
p® bd a YadgadeiHandBEo6kd

c ® { ®&uysids bf Sa@miconductor Deviges

7. R.E. Collinsf-ourdations of Microwave Engineeriag
y @ Wb 5 Retwork Rrigd\aRd Fielés

9. Royal SignaléHandbook of Line Communication
Ma® 2 & TaaddmmeEions

MM® WO BRneYin&l dza = 4

Course No Title of the Course Course Structure  Credits Pre-Requisite
EOO038 Fundamentals of 3L-0T-2P 4 None
Instrumentation and
experimental techniques
in Physics

Course Outcomes The knowledge of various measurement instruments and techniques arg
helpful in the scientific laboratories, organizations and indestrfor faithful measurement
characterizations and interpretation of data with high accurdtwlso gives value addition in t
students' understanding of the basic principles involvidprepares students to take advanc
courses in the related fietdand finally equipstudents totake uphigher studies and R&D in t
related field

Course Content: Physical Measurement: Sources of uncertainty and experimental error, Systg
and random error, Analysis of repeated measurements, Distribution fungti®fmopagation ¢
error, Analysis of data. Optical measurements and the electromagnetic spectrum, Temps
transducers and linear position sensors.
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Signal to noise considerations: Fluctuations and noise measurement systems, Noise in fr
domain, Sinal to Noise and experimental design, Frequency and bandwidth considerations
to noise enhancement, Digital and auto correlation methods.

Vacuum techniques: Characteristics and applications of vacuum, Vacuum systerps anc
gauges, pumping speedhin film techniques, Film thickness monitors and measurements.
Optical Instruments: Spectroscopic Instrumentation, visible and infrared spectros
Spectrometer desigrienses and refractive optics, Dispersive elements. Lasers and fibre optic
X-ray Measurement: Xay Fluorescenceline spectra, fine structure, Absorption and emiss
processes, Xay production, Xay diffraction and crystallographypowder diffraction spectrs
information available from spectra.

Analytical Instrumentation: Bnsmission Electron Microscopy (TEM), Scanning Electron Micrg
(SEM), Environmental Scanning Electron Microscope (ESEM), Surface Analytical Matie
Electron spectroscopy, -bay photo electron spectroscopy (XPS) and secondary ion
spectrometer(SIMS). Xay fluorescence, Tunneling scanning microscope.

Occupational Health and Safety : Occupational health and safety, Chemical subs&ioage ant
Disposal, Work hazardous materials information system(WHMIS). Safety from electrom
radiation, General Electrical and testing standar@SA approval, General laboratory and works
practice.

Suggested Readings:

Michael Sayer and Abhai MansingiMeasurement, Instrumentation and Experiment Desig
Physics and Engineerin@renticeHall , lmlia

Course No Title of the Course Course Structure  Credits Pre-Requisite

EO039 Lasers and Photonics 3L-0T-2P 4 None

Course Outcomes The understanding of Laser, Photonics and Optical Fiber are helpful in de
and developing new devices used iptical communications, solar energy devices, medig
environment, industries and related physick. also gives value addition in the studer
understanding of the basic principles involvéidorepares students to take advanced courses in
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relatedfields and finally equipstudents totake uphigher studies and R&D in the related field

Course Content: Properties of Lasers, AbsorptioBpontaneous emission and stimulated emiss
LINEPOSaasSaz NBfFGA2Y 0SG6SSy 9nifvarsion Apyniping, dai
Working principle of laser, Optical cavities. Ruby Laser, Helium Neon Laser, Semiconduct
Three & four level Lasers, CW & Pulsed Lasers, atomic, ionic, molecular, excimer, liquid ¢
state Lasers and systems, shpuise generation and Measurement. Laser applications in meg
and surgery, materials processing, optical communication, metrology and LIDAR and holg
recording and reconstruction)

Photonics : Basics of Solid state lightindgED Photodetectors, photovoltaic cell, Junction
avalanche photodiodes, photo transistors, thermal detectors, Solar-dallcharacteristics, Opt
fibre- principle of propagation, numerical aperture, optical communication system. Indu
medical and technological apghtions of optical fibre. Fibre optic sensoisasics of Intensit
modulated and phase modulated sensors.

Suggested Readings:

M P YOwWD bl YOAFNE a[FaSNIt NAYOALX Sax ¢e&Lls
2. G.Keisex Opgtical fiber communicatias) McGrawHill.
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