GOVERNOR'S SECRETARIAT, BIHAR
BIHAR LOK BHAVAN, PATNA-800022

Letter No.- MU(Regulation)-26/2025- / GS(1) Dated-
From,

Kalpana Srivastava, BHJS
Officer on Special Duty (Judicial)

To,
The Vice Chancellor
Magadh University
Bodh Gaya

Subject:- Regarding approval of Ordinance and regulations for new
course-B.Sc¢. in Artificial Intelligence under the faculty of
Science, Magadh University, Bodh Gaya.

Sir,

I am directed to invite a reference to letter No.
BSHEC/O0&R/MU-B.Sc in Artificial Intellegence/34/2025-507 Dated
30-07-2025 received from the Member Secretary-cum-State Project
Director, Bihar State Higher Education Council, Government of Bihar, Patna
on the subject mentioned above and to inform that the Hon’ble
Chancellor, after due consideration of the recommendation made by
Member Secretary-cum-State Project Director, Bihar State Higher
Education Council, Government of Bihar, Patna, as well as opinion of the
University Advisory Committee, and in exercise of the powers conferred
upon him under section 38(2) and 39(2)(ii) of the Bihar State Universities
Act, 1976 (as amended up-to-date) has been pleased to assent to the
above proposal subject to:

1. Its adherence to the nomenclature of the Degree in conformity
with the UGC notifications/ guidelines.

2. Inclusion of multiple entry-exit system and internship credits as

per the National Credit Framework.
3. Flexibility option of B.Sc.(Honours Al) / B.Sc. (Research AI) be

incorporated in the programme.
4. Subject to the fullfilment of the above conditions (1-3), the
programme should be allowed to run from the academic session

2026-27.
Yours faithfully,
Sd/-

(Kalpana Srivastava)
Officer on Special Duty (Judicial)
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GOVERNOR'S SECRETARIAT, BIHAR

BIHAR LOK BHAVAN, PATNA-800022
Memo No.- MU(Regulation)-26/2025- / GS(I) Dated-

Copy alongwith copy of approved Ordinance and regulations for new
course-B.5c. in Artificial Intelligence under the faculty of Science, Magadh
University, Bodh Gaya forwarded to the Special Secretary, Education Department,
Government of Bihar, Patna for information and necessary action.

Encl:-As Above.

sd/-
Officer on Special Duty (Judl.)
Memo No.- MU(Regulation)-26/2025- / GS(1) Dated-

Copy forwarded to the Member Secretary-Cum-State Project Director, State
Higher Education Council, Government of Bihar, Patna for information.

Sd/-
Officer on Special Duty (Judl.)

Memo No.- MU(Regulation)-26/2025-22tQ / GS(I) Dated- ol lzes =

Copy alongwith copy of approved Ordinance and regulations for new
course-B.Sc. in Artificial Intelligence under the faculty of Science, Magadh
University, Bodh Gaya forwarded to the Deputy Director, NIC, Raj Bhavan, Patna
for uploading on the Website of Raj bhavan /Custodian Guard File for record.

Officer tgn Special Duty (Judl.) ozl ‘-"'25;
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MAGADH UNIVERsﬁ'
BODH GAYA- 824234

' Ref na: X-Dev|222.3]25|29¢ )26 _ .(Date:4.’06,25

To, :

The Member Secretary-cum-State Project Director,
State Higher Education Council, Patna

Bihar

Subject: Request for Approval of Ordinance and Regulations for new Course - B.Sc. in Artificial Intelligence
« under the Faculty of Science, Magadh University, Bodh Gaya

Sir,

We aré submitting herewith the Ordinance and Regulations for the newly proposed course -B.Sc. in Artificial
Intelligence - to be introduced under the Faculty of Science, Magadh University, Bodh Gaya.

The Ordinance and Regulations for the B.Se. in Artificial Intelligence have been prepared in alignment with
the structure of the four-year undergraduate programs under the Choice Based Credit System (CBCS), as per
the guidelines of the National Education Policy (NEP) 2020.

These Ordinances and Regulations have been duly approved by the following statutory bodics of the

Umvcrsr[y
+ The Affiliation and New Teaching Program Committee (meetmg dated 17 December,2024)

»  The Academic Council (meeting dated 18 December, 2024)
» The Syndicate (meeting dated 21 December, 2024)
¢  The Senate (meeting dated 20 February, 2025)

Copies of the minutes of the above meetings are enclosed herewith for your kind perusal.

In view of the above, we request your esteemed office to kindly consider and grant formal approval of the said
Ordimance and Regulations at the earliest, in the larger interest of the students and academic advancement of

the University.

Thanking you.
Yours faithfully,
r\/\_/ SR VIO UUER BT Ry, dond
I ol
Re},l'ﬂh"‘ll’ \ O TG &"}3 EERGAN S [U E’}

Magadh Umvcrsny, Bodh G‘\ya
Bihar — 824234
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MAGADH UNIVERSITY, BODH GAYA-824234

ORDINANCE & REGULATIONS
FOR

FOUR YEARS BACHELOR OF SCIENCE IN ARTIFICIAL
| INTELLIGENCE

- PROGRAMME UNDER CHOICE BASED CREDIT SYSTEM (C.B.C.S.)
AS PER NEP-2020
IN
THE FACUILTY OF SCIENCE
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Preamble for B.Sc. in Artificial Intelligence

Preamble:

In -an era of rapid technological transformation, Artificial Intelligence (AI} has emerged as a
powerful force reshaping industry, societies, and the way we live and interact. Al is

questions about ethics, privacy, employment, and equitable access.

This undergraduate programme, Bachelor of Science in Artificial Intelligence is designed to
equip students with both foundational and applied knowledge of Al inchuding machine
learning, neural networks, natural language processing, and data analytics. More
significantly, the program reflects Magadh University’s commitment to creating an
intellectually enriched environment where technology and society engage in meaningful
dialogue. :

Objectives of Programime:

+ To introduce students to the core principles and technologies that drives Artificial
Intelligence.

e To provide practical training in programming, data science, and machine learning
using contemporary fools and piatforms. ' ,

e To foster critical thinking, etbical reasoning, and awareness of Al's impact on
employment, privacy, and social justice. .

‘s To integrate Al education with domain knowledge, promoting interdisciplinary
understanding and responsible innovation.

Programme Outcomes:

+ To develop a skilled workforce capable of applying Al across various sectors and
addressing both local and national development challenges.

s

+ To prepare students for advanced education or entreprenevrship in Al while fostering
a socially conscious approach to technology.

» To contribute to bridging the digital divide by building capacity for inclusive Al
innovation, especially in underserved regions.
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6.

7.

ORDINANCE

This ordinance shall be known as “Ordinance for Admission” in the Bachelor of
Science in Artificial Inteltigence for Magadh University, Bodh Gaya under C.B.C.S.
System. :

The undergraduate degree program titled “Bachelor of Science in Artificial
Intelligence™ shall be offered by the Faculty of Science, Magadh University, Bodh
Gaya.

The Bachelor of Science in Astificial Intelligence, “B.S¢. in Artificial Intelligence”™
Programme shall be of four years (Eight Semesters) duration.

It will come into effect from the Academic Session 2025-2026. :
Eligibility criteria for admission in the Bachelor of Science in Artificial Intelligence.

¢ Admussion to the B.Sc. in Artificial Intelligence programme under the Choice

Based Credit System (C.B.C.S.) is open to candidates who have passed the
intermediate examination of Bihar School Examination Board or equivalent
examination offered by other approved Boards (C.B.S.E/.C.S.E /other State
Board) with at least 60% marks in aggregate with Mathematics.

* Admission to the first semester of the B.Sc. in Artificial Intelligence programme
shall be made on the basis of the marks obtained by the candidate in the Common
Admission Entrance Test (C.A.E.T) conducted by the University, or on the basis
of marks obtained in the 1042 examination or equivaient, as decided by the
Academic Council of the Magadh University, Bodh Gaya.

* The Admission Entrance Test Booklet will consist of 100 multiple-choice type
questions. The Part A of the Admission Entrance Test Booklet will consist of 40
multiple choice type questions from General Knowledge, General Aptitude and
Numerical Aptitude. The Part- B will consist of 60 multiple-choice type questions
from all major subjects of science. The duration of the test shall be of two hours.

¢ The candidate seeking admission shall have to apply online on the Magadh
University web portal after paying the requisite fee mentioned in the
advertisement notice published by the University. The candidate shall have to
upload all the documents supposting his/her claim mentioned in the application
from.

Note: No applicant shall be admitted to the programme who has not applied for
admission within the notified period.

The maximum number of seats for the Bachelor of Science in Artificial Intelligence
(B.Sc. in Artificial Intelligence) programme shall be as per recommendation of the
competent authority

Fee structure:

The lollowing is the breakup of fee details chargeable per semester by the candidates
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Table 1: Fee per semester for B.Sc. in Artificial Intelligence

sl - .
No Head / Item Fee in INR
Sem- Sem- Sem-
Sem-l | Sem-Il '." Sem-lV | Sem-V | Sem-Vi Vil Vil
1. Part A
| Admission Fee | 1500 | 500 500 | 500 | 500 | 500 500 500
T Tuition Fee 35000 | 35000 | 35000 | 35000 | 35000 | 35000 | 35000 | 35000
Cultural Tarang
i {One time in each 25 - 25 - 25 - 25 -
academic session)
I Lab Fee 5000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000
Total Part A 42525 | 41500 | 41525 | 41500 | 41525 | 41500 | 41525 | A1500
2. Miscellaneous: Part B
|_ Central Library | 200 | 200 200 | 200 | 200 | 200 200 200
1 Electricity Fee a80 | 450 450 | 450 | 450 | 450 450 450
11} Identity Card 100 - - - ~ - - -
v NSS Fee 50 50 | so 50 50 50 50 50
v  Building 200 | 200 | 200 { 200 | 200 | 200 200 200
Malntenanc_e Fund
Vi Depf;;tr?ri”ta' 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000
VIl | Development Fund | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000 | 4000
vill Medical Fee 100 | 100 100 | 100 | 100 | 100 100 100
IX Athletics Fund 100 100 100 100 106G 100 100 100
x | CommonRoom 55 | 5o 50 | so | so | s0 50 50
Fund .
X_I Coe-Curricular Fee 50 50 50 50 50 50 50 S0
wip | Environmental 50 50 50 50 50 50 50 50
Protection Fee ]
wiy | StudentWwelfare |, 30 30 30 30 30 30 30
Fund
XIV | Student Union Fee | 100 | 100 100 100 | 100 | 100 100 100
XV society 50 50 50 50 50 50 50 50
Subscription®
XV Magazine 50 50 50 50 50 50 50 50
XV Hand Bock 50 - - - - - - -
Total Mis ce'éa neousPart | gc3p | 9480 | 9480 | 9480 | 9480 | 9480 | 9480 | 9480
Total Sem:iteB'} Fee (Part | .5155 | 50980 | 51005 | 50980 | 51005 | 50980 | 51005 | 50980

*Field Visit- Actual expenditure at the time of field visit to be paid by the student.

*Every Student has to be registered after getting admission in the programme by paying Rs.
600 and it will be called Univ. Registration.

*lxamination Fees will be Rs. 1500 (One thonsand five hundred rupees) in each semester
which will be paid by the students at the time of filling of Lixamination l'orm.

*The revision of the fee structure may he made every 4™ year on the appraval of the
Chancellor.
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10.

1.

12.

13,

14,

Is.

16.

2

Reservation: The reservation of seats in the B.Sc. in Artificial Intelligence
programme shall be made in terms of the reservation rules approved by the
Government of Bihar.

In case any document submitted by a candidate at the time of admission to this
programme is/are found to be fake, the admission of the candidate shall stand
cancelled, and the fee deposited by the candidate will also be forfeited.

Any candidate can be denied admission, or his/her name will be struck off from the
roll of the University if it is required in the best interest of the University.

The candidates shall not be allowed to register for any other degree programme in the
same University or any other University during the same academic session of his/ber
study in the Bachelor or any other equivalent programme.

Any student who attended all courses/papers in a Semester as a regular student and
sent up for the End Semester Examination (ESE) but fails to appear in the ESE shall
have to appear in the subsequent forthcoming examination of a particular semester by
paying the requisite examination fee.

A student, who has less than 75% attendance in any course/paper, will be required to
repeat the particular course/paper in the subsequent forthcoming examination by
paying the proportionate fee of that semester as per decision of the University.

Every student has to be registered before the start of next semester and it will be

called Semester registration.
Minor changes in the Ordinance and Regulation may be made by the Academic
Council of the Magadh University, Bodh Gaya if required in the interest of

academics. -
The general ordinance of the University shall cover any aspect not covered in the

present ordinance.
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Regulations for Examination

1.1. These regulations should be called the “Reguiations of Examination” for the 04-Year
Bachelor of Science in Artificial Intelligence programme of Magadh University under
the Choice Based Credit System (CBCS) Curriculum.

1.2. Tt shall come into force from the Academic Year 2025-2026.

1.3. The B.Sc.in Artificial Intelligence programme shall come under the “Faculty of
Science” of the Magadh University, Bodh Gaya.

5. QUTLINE OF THE CHOICE-BASED CREDIT SYSTEM (CBCS):
It shall consist of following courses, Major Course (MJC), Minor Course (MIC),
Multidisciplinary Course (MDC), Skill Enhancement Course (SEC), Value Added
Course (VAC), Ability Enhancement Course (AEC), Discipline Specific Course
(DSC), Internship (INT), Research Project (RP) / Dissertation.

The nature of these courses is as defined below:

Major Course (MJC): Major (MJC) courses are designed to impart students with the core
concepts, principles and processes, and laboratory as well as instrumental skills i main
branches. MJCs are a mandatory requirement for a student’s program of study who wish to
pursue an undergraduate degree. MJCs will be appropriately graded and arranged across the
semesters of study, being undertaken by the student, with multiple entry and exit options as
per UGC Curriculum.

Minor Course (MJIC): The growth of specific subject in the past few decades have been
tremendous and many new sub-disciplines have emerged. It is important that apart from the

" main branches of the subject, a study of these new branches i8 also” included 'ini“the "~

curricnlum. The Minor Course (MIC) incorporates important emerging areas and a pool of
credit courses from their own faculty are included out of which a student will choose to
study, based on his/her interest from their own faculty.

Multidisciplinary Course (MDC): Muiti-Disciplinary Courses are a pool of courses offered
by various disciplines of study which is meant 1o provide multidisciphinary or
interdisciplinary education to students. Students may opt for any three Multidisciplinary
course out of a list of Multidisciplinary papers (Basket) offered by the parent department or
any other department/s as per his/her choice with the prior permission of the parent
department. The list of Multidisciplinary papers, syllabus and prerequisite of the
Mullidisciplinary courses will be as decided by the Board of Studics (BOS) of the concerned
subject /department / Academic Council.

Skill Enhancement Course (SEC): 8kill Enhancement Courses are skilf-based courses in all
disciplines and are aimed at providing hands-on training, competencics, proficiency and skills
to students. SEC courses may be chosen from a pool of courses designed to provide skili-
based instruction.
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Value-Added Course (VAC): This is a pool of courses offered by all the Departments in
groups of odd and even semesters out of which a student can choose. VAC courses are the
common pool of courses offered by different disciplines and aimed towards personality
building, embedding ethical, cultural & constitutional values; promoting critical thinking,
Indian Knowledge Systems, scientific temperament, communication sktls, creative writing,
presentation skills, sports & physical education and teamwork which will help in the all-

round development of students.

- Ability Enhancement Course (AEC): AEC courses are courses based upon the content that
leads to knowledge enhancement through various areas of study. They are Language and
Literature, Environmental Science and Sustainable Development which are mandatory for all

disciplines.

Discipline Specific Course (DSC): Discipline Specific Course is a course of study, which
should be pursued by Honours students not undertaking Research Projects/Dissertation in the
fourth year of their study. DSCs shall be of four credits offered by the concerned Department.

Internship (INT)

Research Project/Dissertation (RP)

3. Program of Study / Course Structure:

3.1. Students shall undergo a certified program of study extending up to eight
semesters spread over four academic years.

3.2. Bach academic year shall consist of two semesters: Odd semesters (I, ITI, V, VID)
from July to December and Even semesters (11, 1V, VI, VIII) from January to June.

3.3. The Bachelor programme will consist of a number of courses as per Annexure,
spanning over eight semesters.

3.4. For running minor courses in a particular semester, the Academic Council of the
University may take the decision if required keeping the viability at the local level.
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Programme Duration and Exit Options

(Honours with
Research) in Artificial
Intelligence

completion of
Semester VIII

5. Name of the Award | Stage of Exit Mandatory credits to be secured for

No. the award

| UG Certificate in After the successful | Exit option to - students with U.G.
Artificial Intelligence | completion of Certificate. After completing I, I

Semester 11 Semester earning full credits students will
be awarded UG Certificate in Artificial
Intelligence '
2 UG Diploma in After the successful | Exit option to students with U.G.
Artificial Intelligence | completion of Diploma. After completing L II, IIl & IV
Semester [V Semester earning full credits, students
will be awarded UG Diploma in Artificial
Intelligence _

3 3-year UG Degree in | After the successful | Exit option: A student may be awarde

Artificial Intelligence | completion of UG Degree in Artificial Intelligence,
Semester VI provided he /she earn all credits of I, 11,
111, 1V, V & VI Semester.

4 d-year UG Degree After the successful | A student will be awarded 4-year UG
(Honours) in Artificial | completion of Degree {Honours) in  Artificial
Intelligence Semester VIII Intelligence if he/she earns all the credits

' of I, II, 111, IV, V, VI, VII & VI
Semester.
5 4-year UG Degree After the successful | Students who want UG Degree with

Research they must obtain 7.5 CGPA and
above in I to VI Semester. Such Students
can choose a research stream in the fourth
year and if they secure 160 credits,
including 12 credits from a research
project/ dissertation, they will be awarded
UG Degree (Honours. with Research) in
Artificial Intelligence.

Note: Honours students not undertaking research will do 3 courses for 12 credits in lieu of a
research project / Dissertation.
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Proposed Course Structure for B.Se. in Artificial Inteligence

7

SEMESTER -I
S1. Name of the Course Type of L-T-P | Credits | Marks
No. Course
Computer Fundamentals & -
1. Programming in C(Th) MJC-1(Th) | 3-1-0 4 100
Computer Fondamentals &
2. Programming in C(P) MJC-1(P) | 0-0-4 2 100
Digital Design and Computer
3. Architecture (Th) MIC-1{Th) | 1-1-0 2 160
Digital Design and Computer
4. Architecture (P) MIC-1(P) | 0-0-2 1 100
5. “Advanced Caleulus MDC-1 2-1-0 3 100
6. Communication Skill AEC-1 1-1-0 2 100
7. Introduction to Hardware SEC-1 1-0-4 3 100
Fit India
8. or VAC-1 1-0-4 3 100
Swachh Bharat
Total Credits = 20
SEMESTER -II
Sl. Name of the Course Type of L-T-P .| Credits | Marks
No. _ Course
Object Oriented Programming
1. Using Java (Th) MJC-2 (Th) | 3-1-0 4 100
Object Oriented Programming )
2. Using Java (P) MJC-2 (P) 0-0-4 2 100
3. Discrete Mathematics MIC-2 2-1-0 3 100
4 Mathematical F‘oundatmn of MDC-2 2.1-0 3 100
Data Science .
5. Environmental Science AEC-2 1-1-0 2 100
6. Artificial Int(({lll;;g)ence Concept SEC-2(Th) | 1-0-2 2 100
7 Artificial Integ:)gence Concept SEC-2(P) 0-0-2 1 160
Social & Emotional Learning
or
8. Vedic Mathematics VAC-2 2-0-2 3 100
or
Yoga Philosophy & Practice
| Total Credits = 20

Exit option to students with UG Certilicate in AI: After completing 1 and 11 Semester
earning full credits students will be awarded UG Certificate in Artificial Intelligence.
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SEMESTER -I11

St Name of the Course Type of L-T-P | Credits | Marks
No. Course
1. Data Structure Using C (Th) | MJC-3 (Th) | 3-1-0 3 100
2. Data Structure Using C(P) | MJIC-3(P) | 0-0-4 2 100
] Introduction to Python e o ' .
3. Programming (Th) MJC-4 (Th) | 3-1-0 3 i60
4, Introduction t.o Python MJC-4 (P) 0-0-2 1 180
Programming (P) :
5 Database arzfir }‘:Tarehousmg MIC-3 (Th) | 3-1-0 ) 100
6. Database an;iP;Varehousmg MIC-3 (P) 0.0-2 1 100
7. Operating System (Th) MDC-2 (Th) | 3-0-0 2 100
8. Operating System (P) MDC-2(P) | 0-0-2 1 100
9. Disaster Risk Management AEC-3 2-1-0 2 100
10. Software Testing SEC-3 1-0-3 3 100
Total Credits = 20
SEMESTER -1V
SI. No. Name of the Course Type of L-T-P | Credits | Marks
Course
1. Machine Learning (Th) | MJC-5(Th) | 2-1-0 3 100
2. Machine Learning (P) MJC-5 (P) 0-0-4 2 100
3, | Compuitmiermerks | vace ) | 240 | 3| 100
4. Computer Networks (P} | MJC-6 (P) 0-0-4 2 100
5. Computer Vision (Th) | MJC-7 (Th) | 2-1-0 3 160
6. Computer Vision (P) MJC-7 {(P) 0-0-4 2 160
NCC: Leadership,
7. Discipline & Service AEC-4 1-1-0 2 100
8. Internship INT-1 3 160
Total Credits = 20

Exit option to students with UG Diploma in Al: After completing I, II, Il & IV Semester
earning full credits, if a student wants to exit, he/she will be awarded UG Iiploma in
Artificial Intelligence.
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SEMESTER -V

Sk No. Name of the Conrse Type of L-T-P | Credits | Marks
Course
Neural Network (Th) | MJC-8 (Th) | 2-1-0 3 100
Neural Network (P) MJC-8 (P) | 0-04 2 100
Natural Language
Processing (Th) MJC-9 (Th) | 2-1-0 3 100
Natural Language ' _
Processing (P) MJC-9 (P) | 0-0-4 2 100
Capstone Project 1 MIC-4 2-1-0 3 100
Intmductm.n to cloud MIC-5 (Th) | 1-1-0 5 100
computing (T)
Introduction to clond _
computing (P) MIC-5(P) | 0-0-2 1 100
Data Analytics and
Data Analytics and
Visualization (P) MIC-6 (P) | 0-0-2 1 100
Total Credits = 20
SEMESTER -V]

IE:; Name of the Course Type of Course | L-T-P | Credits | Marks
1. Major Project MJC-10 3-1-0 4 100
2, Generative AI (Th) MJC-11(Th) 2-1-0 3 100
3. Generative Al (P) MJC-11 (P) 0-0-4 2 100
4. Deep Learning(Th) MJC-12(Th) 2-1-0 3 100
5. Deep Learning(P) MJC-12 (P) 0-0-4 2 100

Ethics and Social
6. Implications of Artificial MIC-7 2-1-0 3 100
Intelligence
Introduction to
7. | Operations Research and MIC-8 (Th) 2-0-0 2 106
Linear programming (Th)
Introduction to
8. Operations Research and MIC-8 (P) 0-0-2 1 100
Linear programming (P)
Total Credits = 20 ]

Exit option to students with 3-year UG Degree: A student may be awarded 3 Year UG
Depree in Artificial Intelligence, provided he /she eamn all credils of L IL OL IV, V & VI

Semester.
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SEMESTER -VII

S Name of the Course Type of L-T-P | Credits | Marks
No. Course
L. Artificial Internet of Things MJC-13 (Th) | 2-1-0 3 100
(Th) -
5 Artificial Int(e;)net of Things MJC-13 (P) | 0-0-4 5 160
3. Big Data Analytics (Th) MJC-14 (Th) | 2-1-0 3 100
4. Big Data Analytics (P) MJC-14 (F) | 0-0-4 2 100
5. Advanced Machine Learning MJC-15 (Th) '3_1_0 4 100
{Th)
6 Advanced M?;l)lme Learning MIC-15 () | 0-04 5 160
7. Capstone Project I1 MIC-9 4 100
Total Credits =20
SEMESTER -V1i1
Sk Name of the Course Type of L-T-P | Credits | Marks
No. Course
1. Advanced Artificial MJC-16 (Th) | 2-i-0 3 190
Intelligence (Th) '
2. Advanced Artificial MJC-16 (P) 0-0-2 1 100
Intelligence (P)
3 Deep Learning and its MIC-10 (Thy | 2-1-0 3 100
Applications (Th) | . b _ .
4, Deep Learning and its MIC-10 (P) 0-0-2 1 160
Applications (P)
5. | Research Project /Dissertation RP-1 12
Total Credits =20

In lieu of Research Project / Dissertation of 12 Credits following courses will be offered

Sk Name of the Course Type of L-T-P | Credits | Marks
No. Course
1. Expert Systems and Fuzzy DSC-1 {Th)y | 2-1-0 3 100
Logic (Th)
2. Expert Systems and Fuzzy DSC-1¢P) | 0-0-2 1 100
. Logic (P)
3. Pattern Recognition (Th) DSC-2 (Th) | 2-1-0 3 100
4. Pattern Recognition (P) DSC-2 (P) 0-0-2 1 100
5. Web Technologies (Th) DSC-3 (Th) | 2-1-8 3
6. Web Technologies (P) DSC-3(P) 0-0-2 1
Total Credits =12
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A student will be awarded 4-year Degree in UG (Honours) if he /she earn all the credits of I,
I M, IV, V, VI, VII & VI Semester. Students who want UG Degree (Honours with
Research) in Al, he / she must obtain 7.5 CGPA and above in I to VI Semester. Such
Students can choose a research stream in the fourth year and 1if they earn 160 Credits,
including 12 credits from a research project/ dissertation, they will be awarded UG Degree
(Honours with Research). '

Note: Honours students not undertaking research will do 3 courses for 12 credits.

Subject/Courses having 6, 5 & 4 credits may be split into theory and Practical where
ever required with following credit and LTP.

L/T/P: (Lecture/ Tutorial/ Practical) Number of classes per week

For 6 Credit course/subject
Theory 3-1-0 4 credit 100 marks
Practical 0-0-4 2 eredit 100 marks
For 5 Credit course/subject
Theory 2-1-0 3 credit 100 marks
Practical 0-0-4 2 credit 100 marks
For 4 Credit course/subject
Theory 2-1-0 3 credit 100 marks
Practical 0-0-2 1 credit 100 marks
For 3 Credit course/subject
Theory 1-1-0 2 credit 100 marks
Practical 0-0-2 1 credit 100 marks
Abbreviation:

Type
of the Name of Course Credits
Course
MJC: Major Course 80
MIC: Minor Course 33
MDC: Multidisciplinary Course 09
AEC: | Ability Enhancement Course 08
SEC: Skill Enhancement Course 09
VAC: Value Added Course 06
INT: Internship 03
RP: | Research Project/Dissertation
or : 12
DSC: Discipline Specific Course
Total =160 Credits
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3.5 To maintain Uniform academic accountability, certain weightage is assigned in the
form of "Credit", separately for each course per semester depending upon the length of
the Curriculum. A minimum of 10 hours of teaching has been fixed for each credit as on
average.

3.6 The B.Sc. in Al programme shall have 160 credits altogether. The CGPA shall be
awarded on the basis of candidate's performance in all papers/courses. '

3.7 The syllabus of the programme may be revised as per the demand of different
stakeholders by BOS and will be duly approved by the Academic Council of the Magadh
University. Bodh Gaya. '

4. UG Courses offered by SWAYAM/MOOC related to MDC and SEC, not studied as
core course/paper may be selected by the candidate with the approval of the
Department.

Students undertaking UG course from SWAYAM/MOOC shall be eligible for credit
transfer if he/she gets a certificate for successful completion from SWAYAM.

tn

Evaluation of Performance under C.B.C.S.

5.1 Any student admitted to this programme and registered in the University shall be
cligible to appear in the University Examination for each Semester only after securing
75% attendance both in theory and practical classes separately and has also passed in
all CIA.

5.2 The University Examination of each course in all semesters shall have two
components:

" i. Continuous Internal Assessment (CIA) of MIC, MIC, MDC, AEC, SEC, VAC &
DSC containing 30 marks.
ii. End Semester Examination (ESE) of MJC, MIC, MDC AEC, SEC, VAC & DSC
coniaining 70 marks.

Components of CIA: -
i. One mid-semester written test = 15 marks
ii. Seminar/Guiz/Presentation/Assignment = 10 marks
iii. Attendance and conduct = 05 marks

Total = 30 marks

5.3 The CIA component of the Examination shall be conducted by the department
under the concerned teacher of the course/paper. He/she will be responsible for the
submission of CIA marks after evaluation to the Head of the Department.

5.4 Only the End Semester Examination (ESE) shall be conducted by the Untversify.
For the theory courses/papers of 3 credits or more, there shall be a written
examination of 3 hours duration and for theory papers of less than 3 credits, there
shall be ESE of two hours duration. However, the ESE of Practical and Project
Dissertation Viva-Voce shall be conducted in the department.

5.5 The evalnation of the Project Dissertation will also be based on CIA and the end-
semester exarnination.
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5.6 All such examinations shall be as per the provisions of the Examinations Board of
the Magadh University, Bodh Gaya.

Examinations

6.1 The End-semester Examination will be conducted by the University.

6.2 'The candidate's performance in the examination for the programme shall be
evaluated following the Uniform Grading System (Credits) formulated on the
guidelines of UGC for the computation of Cumulative Grade Point Average (CGPA).

6.3 The examination of odd semester I, I, V and VII shall generally be held in
November and December and that of even semesters II, IV, VI and VIII in the month

of April-May.

6.4 Paper Setting and Evaluation: For ESE, the paper setting and evaluation will be

done by the teachers of the concerned subject.
Passing of Examinations and Promotional Rules:

7.1 There shall be no supplementary examination in any of the courses/papers in any
semester, '

7.2 The candidates who have been admitted to the First Semester of a four-year
Undergraduate Programme in a session can be placed in the following categories
based on their attendance in the Semester and performance in CIA.

1. Those who have cleared the CIA and attended the required minimum percentage
(75%) of attendance shall appear in the ESE.

it. Those who have not attended the required minimum percentage of attendance
(75%) and mnot cleared CIA shall in no case be permitted to appear in the End
Semester Examination.

7.3 After appearing in the End Semester Examination, the candidates can be placed in
the following categories in the context of the declaration of the Semester Examination

results.

1. To be declared passed in End Semester Examination; a candidate must secure at
least a P' grade as mentioned in Table-3 in each course/paper (including CIA and

ESE).

1i. A candidate may be promoted to next semester based on the following criteria as

given in Table-2.
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Table 2: Promotion Criteria

NoO.

Semester

Conditions to be fuifiiied for Promotion

From Semester-]
to Semesler-I1

Attended all courses in Semester-1 as a regular student
and sent up** for the Scmester-1 examination.

From Semester-1I
to Semester-111

Attended all courses in Semester-1 and Semester I as a
regular student and sent up** for the Semester-Ii
examination. The candidate must carn at least 28 credits
of Semester-I and II taken together in MJC, MIC, MDC,
AEC & VAC.

From Semester-
11l to Semester-IV

Attended all courses in Semester IIf as a regular student
and sent up** for the Semester Il examination.

From Semester-
IV to Semester-V

Attended all courses in Semester-IV as a regular student
and sent up** for the Semester-IV examination. The
candidate must earn total credit of T & II Semester & also
at least 68 credits of Semester-1, II, III and IV taken
together in MJC, MIC, MDC, AEC, SEC and VAC.

From Semester-V
to Semester-VI

Attended all courses in Semester-V as a regular student
and sent up™* for the Semester-V examination.

=i}

From  Seinesier-
V1 1o Semester-
Vil

Attended all courses in Semester-VI as a regular student
and sent up** for the Semester-VI examination. The
candidate must carn total credit of III & IV Semester &

MDC, AEC, SEC, VAC aund Internship.

also at Jeast 108 credits taken together in MJC, MIC,

From Semesier
VIl to Semester-
VI

Attended all courses in Semester-V1I as a regular student
and sent up** for the Semester-VII examination.

** Sent up for End Semester Examination here refers to those candidates who
have a minimum of 75% attendance in each course/paper separately.

i. Candidates shall have to clear their backlog course/paper(s) in the subsequent end-
semester examinalion ol thal semester whenever it is available.

it. The Final result wiil be published only after he/she has cleared all 160 ciedits and
three more academic years can be given to clear all 160 credits.

iii Since it is a continuous evaluation programme, a student shall be awarded
Semester Grade Points (SGPA) al the end of the first-semester Examination, and in

Page 16 of 122



the subsequent semesters tiil the fifth semester, and finally, in the sixth Semester the
result will be awarded based on CGPA. No grade points will be awarded if there is

any backlog present.

v. The promoted candidate/candidates will not be awarded any SGPA/CGPA til]
he/she clears all the backlogs.

v. A promoted candidate, he/she fails in ESE, he/she shall retain his/her CIA score and
will reappear in the ESE only if the semester whenever available.

vi. Students undertaking any UG course from SWAYAM/MOOC as SEC or MDC
shall be eligible for credit transfer if he/she gets a certificate for successful completion
from SWAYAM/MOOC.,

vii. The candidate must clear the programme within a maximum of seven years.
Academic Council of the Magadh University may give one additional year of
relaxation in case of exceptional circumstances.

Note- Special Provision: In the case of serious health problems and other strictly
unavoidable circumstances, relaxation in required attendance might be condoned up
~ to a maximum of 15%.

8. Declaration of Resnlt:

The Teacher/Examination Department shall use the following grading system:
Result in the form of grade points consequent upon evaluation will be awarded in the
following two manners-

I. At the end of each semester which will be titled as Semester Grade Point
Average (SGPA). '

. At the end of the programme, this will be titled Cumulative Grade Point
Average (CGPA). The explanation for publishing results in the form of
Grade points is given in Table-4.-

The grading system stated below shall be used at the time of preparation of the result of the
candidates who appeared at the examination. :

Table 3: Grading System

S.No., Letter Grade | Percentage Range Numerical of Description of
Letter Grade Grade
] O > 90-100 10 Outstanding |
2 A+ = 80 <90 9 Excellent
3 A =70 < 80 8 Very Good
4 B+ = 60<70 7 ~ Good
5 B > 35 <60 6 Above Average
b C > 50 <55 -5 Averape
7 P > 45 <50 4 Pass |
8 F <45 0 Fail
9 Ab 0 0 Absent
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There shall be a Semester Grade Point Average (SGPA) for each semester based on
the Grade obtained in that Semester. The SGPA for each Semester is calculated as:

where 7 is the number of courses in a said semester, m; denotes the numerical value of the
grade obtained in the i course of the said semester, o; denotes the number of credits for
the i course of the said semester,

The calculation of SGPA and CGPA is illustrated below as an example:

Table-4;: SGPA and CGPA calculation

Credit
Point
e Grade Grade . SGPA (Credit
Course Credit (0) | [ otter | Point (mi) (C(E"d“s X! Point/Credits)
srade
Point)
Semester-l1
MJC-1(Th) 4 A 8 32
MJIC-1{P) 2 At 9 18
MIC-1{Th) 2 B+ 7 14
- MIC-1(P) 1 B 6 6
MDC-1 3 B 0 18 6775
AEC-1 2 B+ 7 14 (135/20)
SEC-1 3 C 3 i5 '
VAC-1 3 B 6 18
Total 20 135
Semester I
MJIC-2 (Th) 4 A 8 32
MJC-2 (P) 2 A+ 9 18
MIC-2 3 B+ 7 21
MDC-2 3 B 6 18
AEC-2 2 B 6 12 6.9
SEC2(Th) | 2 B+ 7 14 (138/20)
SEC-2(P) 1 C 5 5
VAC-2 3 B 6 18
Total 20 138
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Semester III

MJC-3 (Th) 3 A 8 24
MJC-3 (P) 2 A+ 9 18
MJC-4 (Th) 3 B+ 7 21
MJC-4 (P) 1 B 6 6
MIC-3 (Th) 2 B 6 12
MIC-3 (P) 1 B+ 7 7 6.65
MDC-2 (Th) 2 C 5 10 (133/20)
MDC-2 (P) 1 B 6 6
AEC-3 2 B+ 7 14
SEC-3 3 C 5 15
Total 20 133
Semester IV
MJC-5 (Th) 3 A 8 24
MJIC-5 (P) 2 A+ 9 18
MJC-6 (Th) 3 B+ 7 21
MJC-6 (P) 2 B 6 12
MJC-7 (Th) 3 B 6 18 7.25
MJC-7 (P) 2 B+ 7 14 (145/20)
-AEC-4 2 B+ 7 14
INT-1 3 A 8 24
Total 20 145
Semester-V
MJC-8 (Th) 3 A 8 24
MJC-8 (P) 2 A+ ) 18
MJC-9 (Th) 3 B+ 7 21
MJC-9 (P) 2 B 6 12
MIC-4 3 B 6 18 6.9
MIC-5 (Th) 2 B+ 7 14 (138/20)
MIC-5 (P) 1 C 5 5
MIC-6 (Th) 3 B+ 7 21
MIC-6 (P) 1 C 5 5
Total 20 138
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Semester VI
MJC-10 4 A 8 32
MJC-11 (Th) 3 A+ 9 27
MJC-11 (P) 2 B+ 7 i4
MJC-12 (Th) 3 B 6 18
MJC-12 (P) 2 B 6 12 7.0
MIC-7 3 B+ 7 21 (140/29)
MIC-8 (Th) 2 C 5 10
MIC-8 (P) i B 6 6
Total 20 140
Semester VII
MJC-13 (Th) 3 A 8 24
MJC-13 (P) 2 A+ 9 18
MJC-14 (Th) 3 B+ 7 21
MJIC-14 (P} P B 6 12
MJC-15 (Th) 4 B 6 24 6.65
MJC-15 (P) 2 B+ 7 14 (133/20)
MIC-9 4 C 5 20
Total 20 133
Semester VIII
MJC-16 (Th) 3 A 8 24
MJC-16 (P) 1 A+ 9 18
MIC-10 (Th) 3 B+ 7 21 7.65
MIC-10 (P) i B 6 6 (153/29)
RP-1 iz B+ 7 84
Total 20 153
Semester Semester Semester Semester Semester Semesier Semester Semester
1 11 11} v L\ VI VI L2110
Credit20 | Credit20 | eot20 | CoCll | Credit20 | Credit-20 Crediv20 | Crean 2
SGPA-6.8 | SGPA-6.9 6.65 685 SGPA-6.8 | SGPA-7.0 6.65 765

CGPA

(20X 6.75+20x 6.9+ 20X 66570 x 725+ 20%x 0.9 + 20x7.0+20x6.65120x

7 65)/160

= 1115/160 = 6.97
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The award sheet of the students will show the grades obtained. in all course/paper offered in
each semester, the SGPA/CGPA and the promotion status,

> The student shall have to obtain a minimum CGPA = 4.5 for the award of Bachelor
Depree.

» If a candidate got CGPA less than 4.5 but earned required credits and pass in all
papers/courses then 0.5 will be added in actual CGPA obtained but total CGPA should
not exceed 4.5. :

> If a student fails in any semester a grace of maximum 05 Marks in spht manner may
be provided to make clear the subjects / Course in which the student is fail.

The following formula shall be used to find percentage equivalent to CGPA.;

% of marks = (CGPA) x 10
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34

Syllabus for B.Sc. in Artificial Intelligence
SEMESTER -1

s B omimw

MJIC-1(Th)
Computer Fundamentals & Programming in C (Th)

Course Objectives:

e To understand the foundational concepts of computer systems, including hardware
components, operating systems, and software development environments.

e To Gain proficiency in the C programming language, focusing on syntax, data types,
control structures, and functions. '

e To develop problem-solving skills through practical programming exercises and
projects, emphasizing algorithmic thinking and code optimization.

o To learn the principles of structured programming and modular code design to create
efficient and maintainable software solutions.

Learning Outcomes:
After completion of the course, students will be able to
e Understand the basic components and functions of a computer sysiem, including
hardware, software, and peripheral devices.
» Demonstrate proficiency in programming using the C language, including variables,
loops, decision-making constructs, and functions. '
e Develop problem-solving abilities by applying algorithmic thinking to design and
implement solutions fo programming challenges.
o Apply programming skills in various domains such as software devejopment, sysiem
programming, or embedded systems.

Course Outline:

Unit-I

Introduction to Computers: Characteristics of Computers—Block diagram of computer, Types
of computers and features—Types of Programming Languages, Data Organization, Drives,
Files, Directories—Types of Memory (Primary and Secondary} RAM, ROM, PROM,
EPROM. Secondary Storage Devices (FD, CD, HD, Pen drive) /O Devices {Scanners,
Plotters, LCD, Plasma Display)

Introduction to Algorithms and Programming Languages: Algorithm, Key Features of
Algorithms- Some More Algorithms— Flow Charts, Psendo Code—Programming Languages—
Generation of Programming Languages — Structured Programming Language.

Unit-I1

Introduction to C— Structure of C Program — Writing the First C Program ~Files uscd in C
Program — Compiling and Executing C Programs — Using Comments ~Keywords —
Identifiers - Basic Data Types in C — Variables — Constants ~ VO Statements in C- Operators
in C- Type Conversion and Type Casting
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Unit-111

Introduction to Flow Control Staternents ~Conditional Branching Statements ~ Iterative
Statements — Nested Loops — Break and Continue Statement — Go to Statement Functions
Introduction — Using functions — Function Declaration/ Prototype — Function Definition —
Function Call — Return Statement — Passing Parameters — Scope of Variables —Storage

Classes — Recursive Functions ~Recursion vs Iteration

Unit-IV

Introduction — Declaration of Arrays — Accessing Elements of The Array - Operations on
Array — One Dimensional Array -Two Dimensional Arrays ~Operations on Two Dimensional
Arrays. Strings Introduction —String Operations —Miscellaneous String and Character

Functions

Unit-v

Pointers: Introduction to Pointers — declaring Pointer Variables— Pointer Expressions and
Pointer Arithmetic - Passing Arguments to Functions using Pointer — Pointer and Arrays —
Passing Array to Function - Dynamic Memory Allocation —Structure- Union- and
Enumerated Data Types, Introduction to Files — Using Files in C — Reading Data from Files —

Writing Data from Files.

Text books:

1. Reema Thareja- “Fundamentals of Computers” Oxford University Press, 2nd Edition, 2019
2. V. Rajaraman, “Fundamentals of Computers” PHI, 6th Edition, 2014

3. Reema Thareja, “Introduction to C programming” Oxford University Press, 2nd Edition,

2015 _
4. E Balagurusamy, “Computing Fundamentals & C Programming”, Tata MeGraw-Hill, 2nd

Edition 2015. '

Reference books:
I. Ashok N Kamthane, “Programming with ANSI and Turbo C,” Pearson Education,

2002. _

2. Henry Mullish & Huubert L. Cooper, “The Spirit of C: An Introduction to modern
Programming”, Jaico Pub. House, 1998

3. Brian W. Kernighan / Dennis Ritchie ,“The C Programming Language”, Pearson

Education, 2nd Edition 2015
4. Anita Goel, “Computing Fundamentals” The world book ,15t Edition, January 2020
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MJC-1(P)
Computer Fundamentals & Programming in C(P)
Algorithms / Flowchart (Sample and simple assignments)

1. Design a flowchart/ Algorithm for a basic calculator that accepts two numbers and an
operator (+, -, *, /) as input from the user and performs the corresponding operations, and
displaying/print the result.

2. Create a flowchart/Algorithm that converts a temperature from Celsius to Fahrenheit or
vice-versa based on user inpuf.

3. Design a flowchart/Algorithm that calculates the factorial of a given positive mteger
provided by the user.

4. Create a flowchart/Algorithm that finds and displays the largest number among three mput
numbers given by the user.

5, Design a flowchart/Algorithm to implement the linear search algorithm to find a specific
element in an array of integers. The array and the element to search for should be taken as
user input.

6. Create a flowchart/Algorithm that calculates the area and perimeter/circumference of
different shapes (e.g., circle, rectangle, and triangle) based on user input for dimensions.

7. Design a flowchart/Algorithm that checks whether a given input string is a palindrome of
not. '

Introduction to *C’ Language (Assignments/examples related to simple C programj)

8. Write a program in C to read two numbers and compute the sum and product of those
numbers and show the result separatety.

9. Write a program in C to read two numbers and print the greater number, if both the
numbers are same then print “EQUAL”.

10. Write a program in C to read n numbers and print the evenfodd numbers up to n.

11. Write a program in C to read a number n and print factor of .

12. Write a program in C to read a number n and print first 10 multiples of n.

13. Write a program in C to read a number n and print if n is “PRIME” or “COMPOSITE".
14. Write a program in C to calculate the average of a set of N numbers.

15. Write a program in C to convert the temperature given in Celsius to Fahrenheit or vice-
versa.

16. Write a program in C to compute and print the sum of the following harmonic series for a
given value of n: 14+1/2+1/3+. ... im.

17. Write a program in C that reads a floating-point number and then displays the right most
digits of integral part of the number.

18. Write a program in C to accept the length and breadth in meters and calculate the area and
perimeter and also delermine (it is a rectangle or a square bused op the inputs piven.

19. Writc a program in C to accept an ipput and determine if the input entered 15 a number or
alphabet or a special character.

20. Write a program in C to accept a word and then print the reverse case (hat is lower to
upper or vice-versa.

21. Write an interactive program in C which will demonstrate the process of
division/multiplication, the user should be asked to enter two-digit numbers.
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Conditional Statements and Loops (simple examples)
22. Write a program in C to read a number n and print n terms of the Fibonacci series.

23. Write a program in C to read a number n and print a single digit answer showing sum of
the digits of n. (example ~ input 8626, expected output — 4, explanation 8+6+2+6 =22, 242 =

4).
24. Write a program in C to read a number n and print all the prime numbers up to n.

25. Write a program in C to read a number n and print the following pattern (input = 5,
expected '

output
1

12

123
1234
12345).

26. Write a program in C to check if the given number is the Armstrong number or not (e.g
153 =1>+5%+3)

27. Write a program in C to check the type of the gtven friangle whether it is equilateral,
isosceles or scalene.

Arrays (examples of few simple programs)

28. Write a program in C to read a string and store it into a character array. Check whether the
string is a palindrome or not and display accordingly.

29. Write a program in C to read a list of numbers stored in an integer array and while saving
them arrange in ascending order.

30. Write a program in C to read two matrices and perform addition.

31. Write a program in C to read two matrix and check their compatibility for multiplication,
if compatible then find product and print it.

32. Write a program in C to read a string and print the trian gular pattern using the string,

Functions

33. Write a program in C to print all thc Armstrong number from 1 to 500.

34. Write a function convert () that returns a weight in Kg after being given a weight in
pounds.

35. Write a function to find all perfect numbers from 1 to 100 (perfect numbers are positive
integers where the sum of perfect divisor is the number iself, e.g., 6 = 142+3).
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36. Write a function power () to find base ratse to power.
37. Write a program in C to find solution of a quadratic equation.

38. Accept inpuis from the user and display it on to the screen in normal as well as in reverse
using void recursive function.

recursion

40. Accept numbers n and print the odd/even numbers up to n using recursive function.

41. Write a program in C to compute the cubes of all numbers from 10 to 20.

42. Write a program in C to find the GCD of 2 number.

43. Write a program in C to generate all combinations of 1, 2, 3, 4 using recursion, e. 2.,1234,
2341..... etc.

Pointers

44. Write a program in C to swap two numbers of n length.

45. Write a program in C for swapping numbers using fonctions.

46, Write a program in C to illustrate the Call by Value and Call by reference a rule in C
programming.

47. Write a program in C to use a double dimensional array and print each cells value and
agldress.

48, Write a program in C to show the use of Array, declared at compilation time (static
manner) to read 10 numbers and display them.

49. Write a program in C to show the use of Array, declared dynamically to read 10 numbers
and display them. T R S .

50. Write a program in C to read a string in a dynamic array and determine whether it is
palindrome or not.
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MIC-1(Th) |
Digital Design and Computer Architecture (Th)

Course Objectives:
The course "Digital Design and Computer Architecture” aims to provide students with a

comprehensive understanding of digital logic design principles and the fundamental
architecture of computer systems. Through this course, students will learn to analyze, design,
and 1mplement digital circuits and understand how these circuits form the butlding blocks of
modern computer architecture. By . covering essential topics like Boolean algebra,
combinational and sequential Jogic, processor design, memory hierarchy, and instruction sets,
the course equips students with the skills to design and optimize digital systems, fostering a
solid foundation for advanced studies in computer engineering,

Learning Outcomes:

1. Apply principles of Boolean algebra, combinational logic, and sequential logic to create
and analyze digital circuits used in computing systems.

2. Explain the key coﬁlponems of a computer processor, including the control unit,

ALU, registers, and instruction set, and how they work together to execute programs.

3. Describe memory hierarchy, including cache, main memory, and secondary storage, and
design memory systems for optimized performance in digital circuits.

4. Integrate” digital design principles to model, design, and simulate small-scale computer
systems, developing an understanding of how digital design choices impact system

performance.

Course Outline:

Unit I: Fundamentals of Digital Logic Design
Introduction to Digital Systems, Binary numbers, logic gates, and switching theory, Boolean

Algebra, Boolean expressions, simplification techniques, Kamaugh maps, Combinational Logic
Design, Designing and analyzing adders, multiplexers, decoders, encoders, and comparators,
Logic Minimization, Techniques for reducing logic complexity, introduction to CAD tools for

digital design

Unit II: Sequential Logic and State Machines

Sequential Circuits, Latches, flip-flops (SR, D, JK, T), and timing analysis, Registers and
Counters, Types of registers, synchronous and asynchronous counters, design and applications,
Finite State Machines (FSMs), Designing and analyzing Mealy and Moore statc machines,
Memory Elements, Basics of memory types (RAM, ROM, Flash) and memory addressing

techniques

Unit ITE: Introduction to Computer Architecture

Processor Fundamentals, Architecture overview, data path design, and control unil basics,
Instruction Sct Architocture (ISA), Muching lunguage, assembly lasguage, instruction tormats,
and addressing modes, ALU Design, Arithmetic operations, logical operations, and control logic,
Micro-operations and Control Signals: Understanding the execution cycle, control signals, and

mstmction processing
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VUnit IV: Memory and Input/Output Systems

Memory Hierarchy, Cache memory, main memory, virtual memory, and memory management,

Pipelining, Basics of pipelined architecture, hazards, and techniques for resolving hazards, YO
‘Systems: Input-output devices, I/O interfacing, and data transfer methods (polling, mterrupts,
DMA), Introduction to Advanced Topics, Basics of RISC vs. CISC architectures, introduction {o
multicore processors and parallelism.

Text books:
1. Mano, M. Morris. Digital Design Title, 2006

2. Hill, Fredrick J., and Gerald R. Peterson. Introduction to switching theory and logic design,
Wiley, 1968.

3. Roth, Charles H., Lairy L. Kinney, and Eugene B. John. Fundamentals of logic design,
2004, ' ' '

| MIC-1(P)
Digital Design and Computer Architecture (P)

Lab :
}:prilF:ij 2?[8 Experiment Name
1 Introduction to Logic Gates: AND, OR, NOT, NAND, NOR
2 Verification of Boolean Laws and Theorems |
3 Simplification of Boolean Expressions Using Karnaugh Maps
4 Design and Implementation of Half Adder and Full Adder
5 | Design and lmplementation of Multiplexer and DE muitiplexer
6 Design and Implementation of Encoder and Decoder
7 Designing a 4-bit Binary Comparator |
8 Implementation of SR, D, JK, and T Flip-Flops
9 Design of 4-bit Synchronous and Asynchronous Counters
10 Designing and Testing a Finite State Machine
11 Construction of Shift Registers
12 Introduction {0 Memory Elements: RAM and ROM Simulation
13 ALUﬁemgn Implenicnting Arnthmetic and Logic Operations
14 Basic Assembly Langﬁgéé Programming and Instruction Execution
15 Simulation of Pipelining and Understanding Pipeline Hazards
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MDC-1
Advanced Calculus

Course Objectives:

The course "Advanced Calenls" for Al students aims to equip learners with essential -

analytical skills to tackle complex mathematical problems through advanced calculus
techniques, enhancing their problem-solving capabilities relevant to Al algorithms, Students
will gain a comprehensive understanding of multivariable functions, including partial
derivatives and gradients, which are crucial for optimization in machine learning and deep
learning. The course will cover multiple integrals and their applications in calculating
probabilities and expeécted values in probabilistic models. Additionally, it will introduce
ordinary and partial differential equations, emphasizing their role in modelling dynamic
systems pertinent to Al, such as neural networks. By fostering a strong foundation in
mathematical proofs and theorems, the course promotes a deeper understanding of the
theoretical aspects of calculus as they apply to Al research and development, ultimately
enabling students to effectively apply these concepts to optimize and analyze Al models in

real-world applications.
Learning Outcomes:

I. Students will demonstrate the ability to analyze and solve complex problems involving
multivariable calculus, applying techniques such as partial differentiation and multiple
integrals to real-world scenarios in Al

2. Students will be able to utilize advanced calculus concepts, including gradients and
Hessians, to effectively optimize machine learning models and algorithms, enhancing their
performance in various applications.

3. Students will gain proficiency in formulating and solving ordinary and partial differential
equations, enabling them to model dynamic systems and processes relevant to artificial
mtelligence and data scicnce.

4. Students will develop a strong grasp of the foundational theorems and proofs in advanced
calculus, allowing them to critically evaluate and apply mathematical concepts i Al research

and practical implementations.
Course Outline:

Unit I: Foundations of Advanced Calculus

Introduction to Functions of Several Variables, Limits and contimuity in higher dimensions,
Partial derivatives and differentiability, The Gradient and Higher Derivatives, Gradient
vectors and their interpretations, Higher-order derivatives and Taylor series expansion,
Optimization of Multivariable Functions, Critical points and the second derivative test,

Constrained optimization using Lagrange multipliers

Unit IT: Multiple Integrals
Donble and Triple Integrals, Introduction to double integrals over rectangular and general

regions, Applications of double integrals (area, volume), Triple integrals in Cartesian,
cylindrical, and spherical coordinates, Change of Variables, Jacobians and transformation ol
variables in multiple inteprals, Applications in probability and statistics
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Usnit 111 Vector Caleulus

Veoctor Ficlds and Line Integrals, Introduction to vector fields and their representations, Line
integrals and their physical interpretations, Surface Intcgrals and Flux, Surface integrals and
applications to physics, Divergence and cuxl of vector fields, Theorems of Green, Stokes, and

Gauss, Understanding and applying fundamental theorems in vector calculus

Unit 1V: Differential Equations and Applications
Infroduction to Differential Equations, Ordinary differential equations (ODEs): first-order

and second-order equations, Techniques for solving ODEs (separation of variables,
integrating factors), Partial Differential Equations (PDEs), Introduction to PDEs and their
significance in modelting, Methods of characteristics and separation of variables,
Applications in AI and Machine Learning, Modelling dynamic systems in artificial
intelligence, Case studies involving calculus in AT applications

Text books:

I. Loomis, Lynn Harold. Advanced calculus (Revised Edition). 2014.
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AEC-1
Communication Skills

Conrse Objectives:

The course objectives for "Communication Skills" aim to equip students with the essential
abilities to effectively convey information, ideas, and emotions in various contexts. Students
will learn to develop clarity and coherence in both verbal and written communication while
enhancing their listening skills to foster understanding and engagement. The course will also
focus on the importance of non-verbal cues, such as body language and tone, in effective
communication. Additionally, students will gain confidence in public speaking and
presentations, enabling them to articulate their thoughts persuasively and adapt their
communication style to diverse audiences. :

Learning Outcomes:
After completing this course, students will be able to:

» Communicate effectively using verbal and non-verbal methods in personal, academic,
and professional settings.

* Demonstrate active listening skills to understand others and respond appropriately.

* Wnite clear, coherent, and grammatically correct messages for different purposes and

audiences.
* Adapt communication style according to context, audience, and cultural differences.

* Work collaboratively in teams using appropriate interpersonal communication

strategies.
* Reflect on personal communication habits and identify areas for continuous

Improvement.

Course Outline:

1 Introduction to Effective Communication
2 Verbal Communication Techniques
3 Non-Verbal Communication Skills
4 Active Listening Exercises_
5 Writing Clear and Concise Emails
6 Crafting Professional Reports
7 Presentation Skills Workshop
8 Group Discussion and Debate
9 Role-Playing for Conflict Resolution
L 10 Peedback Techuigues i Communication
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11 Persuasive Speaking Technmiques

i2 Storvtelling for Effective Communication
13 Cross-Cultura} Communication Practices
14 Using Visual Aids in Presentations

15 Final Presentation and Peer Review
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SEC-1
Introduction to Hardware

Course Objectives:

The course "Introduction to Hardware" aims to provide students with a comprehensive
understanding of computer hardware components and their functionalities within a computer
system. Students will explore hardware architecture, focusing on the CPU, memory
hierarchy, storage devices, and peripheral devices, while gaining practical skills in
assembling, disassembling, and troubleshooting these components. The course also
infroduces basic networking concepts, including hardware used in networking, and
emphasizes the importance of understanding emerging technologies in microprocessors and
storage solutions. Through this blend of theoretical knowledge and hands-on experience,
students will be well-prepared for further studies or careers in computer engineering and

related fields,

Learning Outcomes:

1. Students will demonstrate a thorough understanding of the fundamental components of
computer hardware, including the CPU, memory, storage devices, and peripherals, and their
roles within a computer system.

2. Students will acquire hands-on experience in assembling, disassembling, and
troubleshooting various hardware components, enabling them to effectively muaintain and
repair computer systems.

3. Students will understand basic networking concepts and the hardware involved in

‘networking, including routers and swiiches, and will be able to describe how these devices
facilitate communication in both local and wide area

4. Students will be familiar with current trends and advancements in hardware technology,
enabling them to recognize the impact of innovations in microprocessors and storage
solutions on future computing developments.

Course Ountline:

Lab
Experiments: E , ¢ Narme
Exp. No. xperiment Name

1 Introduction to Computer Hardware Components
2 Assembling a Personal Computer
3 Disassembling and Identifying Computer Parts
4 Troub'i'és'hooting Common Hardware Issues
5 Installing and Configuring a Hard Drive
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Memory Types and Installation: RAM vs, ROM

~3|

Setting Up Peripheral Devices (Printers, Scanners)

[wal]

Basic Networking: Connecting a Router

Configuring Network Settings on a Computer

10

Understanding Power Supply Units and Their Testing

11

Exploring BIOS/UEFI Settings and Their Functions

12

Introduction to Graphics Cards and Display. Connections

13

Testing and Benchmarking Hardware Performance '.

14

Understanding and Implementing RATD Configurations

15

Exploring Current Trends in Hardware Technology

Text books:

1. Englander, Irv, and Wilson Wong, The architecture of computer hardware, systems
software, and networking: An information technology approach, John Wiley & Sons, 2021.
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VAC-1
Fit India

Course Objectives:

* Encourage physical activity through engaging the students in sports and yoga.

Understand the importance of a balanced diet.
Build skills for self-discipline, self-confidence, cooperation and teamwork.

Promote fitness as a joyful activity.

Learning Outcomes:

¢ Adopting a healthy lifestyle.
* Knowledge of nutrition, diet and psycho-physiological aspects of fimess.
» Develop Self-esteem, Self-confidence, Self- -discipline and team spirit as indicators of
fitness,
Course Outline:

Unit I: Participation in Physical Activity

s [t India Protocol

» - Physical Activity, Health and Fitness

s [ndicdtors of Fitness
Practical/Practice

» Aerobic Work Out/Physical Activity (Walking)
. Yoga-Asanzis (Lying, Sitting and Standing positions) and Pranayama
» Cardiovascular testing by 12 min/9 min. Cooper Run/Walk test
Unit I1: Health Related Fitness and their Components
* Muscular Strength and Endurance
¢ Body Composition and Flexibility
Practical/Practice

» Flexbility Training: Back Saver Sit and Reach test
* Muscular Strength Training: Curl Ups / Standing Broad Jump/ Vertical Jump/

Plyometric
* Endurance Training: 1 Mile Rockport test or 12 /9 minute Cooper run/walk test.

* Ildeal Body Weight, Body Mass Index (BMI), Waist-Hip Ratio, Waist- ~Height Rdtlo
(Data of at Jeast 10 persons to be collected)
Unit HII: Nutrition and Fitness

* Hcalthy Dating Plate

e Balanced Diet

e Caloric Content of Food
Practical/Practice
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s Preparing Daily Diet and Calorie Chart
e Aerobic Work Out / Physical Activity (Walking)
s Assessment of Physical Activity with the Calorie intake
e Asanas for
Digestive system
Excretory system
Unit I'V: Psycho-physiological aspects of Fitness

« Sports Physiology and Psychology

¢ Depression, Anxicty and Stress Scale (DASS)

» Rosenberg Self Esteem Scale
Practical/Practice

» Skills learnimg and Participation in sports
»  Group Games / Relays/ Minor Games

e Medilative Asanas and Pranayama
« Fitness component testing (as per Fit India Protocol and Norms) and Analysis of

Results
o Data of at jeast 10 persons to be collected on DASS and self-esteem scale
Note: Concepts are to be taken up during the practical/practice hours.

Essential Readings:

Fit India Website: https://fitindia.gov.n

Wener W.K. Hoeger, Sharon
A. Hoeger - Fitness and Wellness-Cengage Learning (2014).
Suggested Readings: -

Charles B Corbin, Gregory J Welk, William R Corbin, Karan A Walli, Concepts of Fitness
and Wellness-A Comprehensive Lifestyle Approach-McGraw-Hill (2015)

W. Larry Kenney, Jack 1. Wilmore. Devid L. Costil (2015}, Physiology of Sports and
Exercise, Second Edition. USA. Human Kinetics

Websites of International Sports Federations

Website of Ministry of Youth Affairs and Sports
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VAC-1
Swachh Bharat

Course Objectives:

* To understand the developmental challenges with reference to sanitation Iinfrastructure

and practices.

* To build values of cleanliness, hygiene and waste management in diverse socio-
economic contexts,

* To understand planning of social policy and programmes,
» To use waste management techniques at community level.

* Toinstill a sense of service towards society and the Nation.

Learning Outcomes:

* Understanding the significance of the Swachh Bharat Abhiyan,
» Ability to analyse and predict the sanitation challenges of India
» Determine the link between sanitation and development,.

» Contribute to the Swachh Bharat Abhiyan through real time projects/field work

Course Outline:
Unit I: Introduction to Swachh Bharat Abhiyan

e Gandhian philosophy of Cleantiness

» Swachh Bharat Abhiyan (SBA)

* Hygicne, Sanitation & Sustainable Waste Management
* Agencies and nodal Ministries for SBA

» Different phases of the SBA and its evalnation

* Citizens’ Responsibilities: Role of Swacchagrahi

Unit I1: Swachh Bharat: Rural and Urban Facets

¢ Indicators for Swachh Bharat

e Rural
= Samitation coverage across households (2014 vs. 2022)
* Open Defecation Free (ODF) Villages: Parameters
* ODF plus model: Key indicators

¢ Urban

» Sustainable sanitation
» Wastewater and Solid Waste Management
* Garbage Free Cities
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Unit I11: Prospects and Challenges

¢ Attitudes and Perceptions

= Operatiopal and Financial issues

s Meonitoring & Supervision

e Community Mobilization
Practical/ Practice Component

Suggested Activities: List of activities to be undertaken:

» Identify plastic and e-waste in and around the institution and suggest innovative
technologies to minimize wastage.
s ldentify events/tests that generate maximum waste and ways to minimize it.
e Visit canteen/shops and track the lifecycle of wet/dry waste in and around the
institution and document the findings in the form of a Project Report.
s Conduct interviews of stakeholders to understand the level of awareness.
«  Conduct a Clean Aundit of the Institution and identify areas for action.
¢ Conduct cleanliness drives.
s Organise Swachhata Pakhwada meetings, rallies, and mobilization camps within the
identified communifies.
s Students may participate in the Swachh Bharat Internship programme.
e Ifrequired, siudents can share their experiences in the form of a Project Report.
e Any other Practical/Practice as decided {rom time to time
Essential Readings:
Swachh Bharat Mission-Grameen, Department of Drinking Water & Sanitation, Ministry of
Jal Shakt

https://swachhbharatipission.ddws,gov.in/about _sbm
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Semester I1

MJC-2(Th)
Object Oriented Programming Using Java (Th)

Course Objectives:

This course adds to the basic programming language skills acquired by the student in earlier
semesters. The students are exposed to the advanced features available in Java such as

exception handling, file handling, interfaces, packages and GUI programming,

Learning Outcomes:

On successful completion of the course the student will be:
1. Tmplement Exception Handling and File Handling.

2. Implement multiple inheritance using Interfaces.

3. Logically organize classes and interfaces using packages.

4. Use AWT and Swing to design GUI applications.

Course Outline:

Unit 1 Introduction to Java: Features of Java, JDK Environment, "Object Ornented

Programming Concept Overview of Programming, Paradigm, Classes, Abstraction,
Encapsulation, Inheritance, Polymorphism, Difference between C-++ and JAVA, Java

Programming Fundamental: Structure of java program, Data types, Variables, Operators,
Keywords, Naming Convention, Decision Making (if, switch),Looping(for, while) Aype
Casting

Unit 2 Classes and Objects: Creating Classes and objects, Memory allocation for objects,
Constructor, Implementation of Inheritance, Implementation of Polymorphism, Method
Overloading, Method Overriding, Nested and Inner classes

Unit 3 Arrays and Strings: Arrays, Creating an array, Types of Arrays, String class Methods,
String Buffer methods.

Unit 4 Abstract Class, Interface and Packages: Modifiers and Access Control, Abstract
classes and methods, Interfaces, Packages Concept, Creating user defined packages

Unit 5 Exception Handling: Exception types, Using try catch and multiple catch, Nested try,
throw, throws and finally, Creating User defined Exceptions, File Handling: Byte Stream,
Character Stream, File 10 Basics, File Operations, Creating file, Reading file, Writing File

Unit 6 GUI Programming: AWT components, Swing, AWT vs Swing, Layout managers,
Event Handling

Database Connectivity: Introduction to JDBC, IDBC Arxchitecture, JDBC Drivers, Basics of
SQL, Java Database Connection, CRUD operation usig JDBC
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Text books:

1. Cay Horstmann, BIG Java, Wiley Publication, 3rd Edition, 2009

2. Herbert Schildt, Java 7, The Complete Reference, , 8th Edition, 2009.
2. E Balagurusamy, Programming with JAVA, TMH, 2007

Page 40 of 122



[am—

10.

11.
12,

13.

14.

15.

%‘)

MJC-2(P)

Object Oriented Programming Using Java (P)

Write a program to find the largest of n natural numbers.

Write a program to find whether a given number is prime or not.

Write a menu driven program for following:

a. Duisplay a Fibonacci series

b.  Compute Factorial of a number

C.  Write a program to check whether a given number is odd or even.

d.  Write a program to check whether a given string is palindrome or not.

Write a program to print the sum and product of digits of an Integer and reverse the
Integer.

Write a program to create an array of 10 infegers. Accept values from the user in that
array. Input another number from the user and find out how many numbers are equal
to the number passed, how many are greater and how many are less than the number
passed. _

Write a program that will prompt the user for a list of § prices. Compute the average
of the prices and find out all the prices that are higher than the calculated average.
Write a program in java to input N numbers in an array and print out the Armstrong
numbers from the set. .

Write a program for the following matrix operations:

a. Addition of two matrices

b. Summation of two malrices

¢. Transpose of a matrix

d. Input the elements of matrices from user.

Write a program that computes the area of a circle, rectangle and a Cylinder using
function overloading. _

Write a program for the implementation of Multiple inheritance using interfaces to
calculate the area of a rectangle and triangle.

Write a java program to draw a line between two coordinates in a window.

Write a program that reads two integer numbers for the variables a and b. If any other
character except number (0-9) is entered then the eror is canght by
NumberFormatException object. After that cx.getMessage() prints the information
about the error occurring causes.

Write a program for the following string operations:

a. Compare two strings

b. concatenate two strings

¢. Compute length of a string.
Create a class called Fraction that can be used to represent the ratio of two integers.

Include appropriate constructors and methods. If the denominator becomes zero,

throw and handle an exception.
Write a JAVA GUI application using AWT and Swing to collect and display students

details.
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o
16. Write a JAVA program to perform basic CRUD operations on student database using
JDBC. :
17. Develop a GUI-based mini application to register and manage book records in a
library using JAVA
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MIC-2

Discrete Mathematics
Course Objectives:

The course "Discrete Mathematics” aims to provide students with a comprehensive
understanding of the foundational concepts essential for advanced studies in mathematics and
computer science. It focuses on developing mathematical reasoning skills, enabling students
to construct rigorous proofs and solve complex problems using techniques such as induetion
and combinatorial reasoning. Key topics include logic, set theory, graph theory, and counting
techniques, which are crucial for understanding algorithms and data structures. Additionally,
the course highlights the application of discrete mathematics in computer science, particularly
in areas like algorithm design, cryptography, and data analysis, equipping students with the
mathematical tools necessary for effective problem-solving in these fields.

Learning Outcomes:

1. Students will demonstrate a solid understanding of fundamental concepts in discrete
mathematics, including logic, set theory, functions, relations, and combinatoria) techniques.

2. Students will be able to construct rigorous mathematical proofs, utilizing techniques such
as induction, contradiction, and direct proof, and effectively communicate their reasoning.

3, Students will apply principles of graph theory to solve real-world problems, analyzing and
interpreting graphs, trees, and networks in the context of computer science and algorithm

design,

4. Students will develop enhanced problem-solving skills, enabling them to apply discrete
mathematical concepts and techniques to a variety of scenarios, mchiding those encountered
in computer science, cryptography, and data analysis.

Course Outline:

Unit 1: Foundations of Discrete Mathematics

Introduction to Discrete Mathematics: Importance and applications in computer science,
Logic and Propositional Calculus: Propoesitions, logical connectives, truth tables, and logical
equivalences, Quantifiers and Predicate Logic: Universal and existential quantifiers,
predicates, and logical reasoning, Sets and Set Operations: Definitions, operattons {unton,
intersection, difference), and applications of sets, Functions and Relations: Types of
functions, properties, and relations; equivalence relations and partial orders.

Unit 2: Combinatorics and Counting Techniques

Basic Counting Principles: The rule of sum, rule of product, and the principle of inclusion-
exclusion, Permutations and Combinations: Techniques for counting arrangements and
selections, Binomial Theorem: Expansion of binomial expressions and applications,
Recurrence Relations: Introduction to recurrence relations, solving linear recurrences, and

apphications in counting.
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Unit 3: Graph Theory

Introduction to Graphs: Definitions, terminology, types of graphs, and representations
(adjacency matrix, adjacency list), Graph Traversal Algorithms: Depth-first search (DFS} and
breadth-first search (BFS), Trees: Propesties of trees, tree traversal algorithms, and binary
trees, Graph Theory Applications: Shortest path algorithms (Dijksira’s and Bellman-Ford),
minimum spanning trees (Kruskal's and Prim's algorithims).

Unit 4: Advanced Topics and Applications

Boolean Algebra: Introduction to Boolean functions, logic gates, and circuit design, Finite
State Machines: Concepts of automata, states, transitions, and applications in computer
science, Cryptography: Basic concepts in cryptography, including symmetric and asymmetric
encryption.

Applications in Computer Science: Discussing the application of discrete mathematics

concepts in algorithm design, network theory, and data structures.

Textbooks:

1. Rosen, Kenneth H, Discrete mathématics and its applications sixth edition, McGraw-hill,
2007

2. Grimaldi, Ralph P, Discrete and Combinatorial Mathematics, 5/e. Pearson Education India,
20006
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MDC-2
Mathematical Foundation of Data Science

Course Objectives:

The course "Mathematical Foundation of Data Science" aims to equip students with essential
mathematical tools and concepts critical for understanding and developing data science and
Al models. This course covers foundational topics in linear algebra, probability, statistics,
calculus, and optimization, providing students with the skills necessary to analyze and
interpret data effectively. Through practical applications and problem-solving, students will
learn how these mathematical principles are applied in data science and Al, preparing them to
build robust models and make informed, data-driven decisions.

Learning Outcomes:

1. Utilize matrix operations, vector spaces, and eigenvalues to perform data transformations
and understand high-dimensional data.

2. Caleulate probabilities, interpret statistical measures, and apply probability distributions to
model and analyze data effectively.

3. Utilize derivatives, integra}s,' and multivariable calculus to optimize machine learning
models and understand gradient-based learning methods.

4. Formulate and solve optimization problems, including linear and non-linear optimization,
to enhance the performance of data science algorithms.

Course Qutline:

Unit 1: Linear Algebra for Data Science, Vectors and Matrices: Introduction to vectors,
matrices, and basic operations, Matrix Decomposition: Eigenvalues, eigenvectors, and
Singular Value Decomposition (SVD), Vector Spaces: Basis, dimension, and orthogonality,
Applications in Data Science: Principal Component Analysis (PCA) for dimensionality
reduction

Unit 2: Probability Theory and Statistics, Probability Fundamentals: Random variables,
probability distributions, conditional probability, Bayes’ theorem, Descriptive Statistics:
Measures of central tendency and dispersion, skewness, and kurtosis, Probability
Distributions: Binomial, Poisson, Normal, and Exponential distributions, Statistical
Inference: Hypothesis testing, confidence intervals, and p-values

Unit 3: Calculus and Optimization, Differential Calculus: Derivatives, partial derivatives,
and gradient, Integral Calculus: Definite and indefinite integrals, applications in probability,
Optimization Techniques: Gradient descent, convexity, and constrained optimization,
Applications in Al Cost functions in machine learning, hackpropagation in neural networks

Unit 4: Advanced Topics and Applications in Data Science, Multivariate Calculus: Jacobian

and Hessian matrices, Taylor expansion in multiple dimensions, Information Theory:
Entropy, mumal information, and Kullback-T.eibler divergence, Markov Chains and
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Stochastic Processes: Transition probabilities and applications in Al, Applications and Case
Studies: Real-world applications of mathematical foundafions in data science projects

Text books:
1. Kelleher, John D., and Brendan Tierney, Data science, MIT press, 2018

2. O'Neil, Cathy, and Rachel Schutt, Doing daia science: Straight talk from the frontline,
O'Reilly Media, Inc., 2013
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AEC-2
Environmental Science

Course Objectives:

The course aims to provide an understanding of the fundamental principles and concepts of
environmental science. It explores the interrelationship between humans and the natura
environment. It also examines major environmental issues such as pollution, climate change,
biodiversity loss, and resource depletion and promotes awareness of sustainable development

and environmental ethics,

Learning Outcomes:
By the end of the course, students will be able to:

* Explain key environmental concepts including ecosystems, biogeochemical cycles,

and energy flow.
» Identify major environmental problems and discuss their causes, impacts, and possible

solutions. \
» Demonstrate understanding of human impact on natural systems and the mportance

of sustainable living.

» Discuss global environmental challenges such as climate change, deforestation, water
scareity, and pollution.

* Recogmze the role of biodiversity and the need for its conservation.

» Participate in discussions and debates on environmental issues with a balanced and

informed perspective.

Course Outline:
EUnit I: Introduction to environmental studies

Multidisciplinary nature of environmental studies, Scope and impertance; Concept of
sustamability and sustainable development '

Unit II: Ecosystems

¢ What is an ecosystem?
» Structure and function of ecosystem; .
» Energy flow in an ecosystem: food chains, food webs and ecological succession.
» Case siudies of the following ecosystems:
(a) Forest ecosystem
(b) Grassland ecosystem

(c) Desert ecosystem
(d} Aquatic ecosystems (ponds, streams, lakes, 1ivers, oceans, estuaries)

Unit IT1: Natural Resources: Renewable and Non renewable Resources
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Land resources and land-use change; - Land degradation, soil erosion and
desertification.

Deforestation; Causes and impacts due to mining, dam building on environment,
forests, biediversity and tribal populations.

Water: Use and over-exploitation of surface and ground water, fioods, droughts,
conflicts :

Over water (international & inter-state), Dams-benefits and problems

Food resources: World food problems, changes caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity.
Fnergy resources: Renewable and non-renewable energy sources, use of alternate
energy sources, growing energy needs, case studies

Unit IV: Biodiversity and Conservation

Levels of biological diversity: genctic, species and ecosystem diversity; Bio-
geographic zones of India; Biodiversity patterns and global biodiversity hotspots.
India as a mega-biodiversity nation; Endangered and endemic species of India, threats
to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts, biological
nvasions.

Conservation of biodiversity

Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic
and Informational value

Unit V: Environmeatal Pollution:

Environmental pollution: types, causes, effects and controls; Alr, water, soil and noise
pollution

Nugclear hazards and buman health risks

Solid waste management: Control measures of urban and industrial waste

Pollution case studies

Unit VI: Environmental Policies & Practices

Climate change, global warming, ozone layer depletion, acid rain and impacts on
human communities and agriculture :

Environment Laws: Environment Protection Act; Air (Prevention & Control of
Pollution) Act; Water (Prevention and control of Pollution) Act; Wildlife Protection
Act; Forest Conservation Act

International agreements; Montreal and Kyoto protocols and Convention on
Biological Divessity (CBD).

Nature reserves, tribal populations and rights, and human wildlife conflicts in Indian

context

Unit VII: Human Communities and the Environment

Human population growth: Impacts on environment, human health and welfare
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® Resettlement and rehabilitation of project affected persons: case studies

e Disaster management: floods, earthquake, cyclones and landslides

* Water conservation, rain water harvesting, watershed management

»  Waste land reclamation _

+ Environmental movements: Chipko, Silent valley, Bishnois of Rajasthan

* Environmental ethics: Role of Indian and other religions and cultures in
environmental conservation

Visit to local polluted site (any one)
(a) Urban: Identify the major sources of air pollution in a city or town of North Bengal

region.

(b) Rural: Analyse the major sources of organic pollution in villages and adjoining
agricultural fields,

(¢) Industry: Prepare a list of the large and medinm industries in and around your college are
and the probable pollutants they may produce.

Study of flora and fauna (any one)
(a) Prepare a list of the economic plants available in the college block.

(b) List the birds sighted and found nesting at the college campus and its surroundings with
the season of their occurrence.

(c) Record insects associated with any common crop/grassland/tree of the college area with
an 1dea of their habitat.

Visit to local area to document environmental assets (any one)

(a) Trip to any riverine system of Terai or the dooms: comment on the direction, volume and
quality of water, flowing as observed.

(b) Record the nature of vegetation/forest type/land use pattern at the site of visit.

(¢} Analyse the cause of deforestation and landslide on hill slope, if sighted.

Study of ecosystems (any one)

(a) Pond: water parameters, turbidity, pH, producers (phyto and zooplanktons) and related
consumers (fishes and birds).

(b) Grassland on hill slope: producers (p]ants) insects, consumers (birds, mammals, reptiles
etc.)

(¢) Forest: practical concept of forest type, stories, dominant trees and sub-dominant
vegetation, observed and reported major herbivores and carnivores in a forest ecosystem.

Submission of a field work (covering (he above practical works underiaken)

Page 49 of 122



o

SEC-2(Th)
Artificial Intelligence Concepts (Th)

Course Objectives:

The course "Artificial Intelligence Concepts” aims to introduce students to the foundational
principles, methods, and applications of AL Students will gain an understanding of core Al
techniques, including problem-solving, search algorithms, knowledge representation,
reasoning, and machine learning. Through hands-on projects, studenis will explore how Al
can be applied to real-world challenges in fields such as robotics, natural language
processing, and computer vision. By the end of the course, students will be equipped with the
knowledge and skills to design intelligent systems and apply Al algorithms in practical
contexts. '

Learning Qutcomes:

1. Explain and apply fundamental Al concepts, inciuding problem-solving, search algorithms,
and knowledge representation.

2. Develop and evaluate basic machine learning models, understanding the strengths and
Himitations of various algorithms.

3. Utilize Al techniques in areas such as natural language processing, robotics, and computer
vision to solve practical challenges.

4. Develop intelligent systems by integrating multiple AI components and evaluate their
effectiveness in decision-making and avtomation tasks. '

Course OQutline:

Unit 1: Introduction to Artificial Intelligence

Overview of Al: History, scope, and applications of Al in various fields, Problem-Solving
Techniques: Understanding  state-space representation, search spaces, and problem
formulation, Search Algorithms: Uninformed search (breadth-first, depth-first, uniform cost)
and informed search (A*, greedy search), Game Theory and Adversarial Search: Minimax
algorithm, alpha-beta pruning, and applications in Al

Unit 2: Knowledge Representation and Reasoning

Logic and Inference: Propositional logic, predicate logic, and logical inference techniques,
Knowledge Representation Methods: Semantic networks, frames, ontologies, and rules-based
systems, Reasoning Under Uncertainty: Introduction to probability, Bayes’ theorem, and
Bayesian networks, Planning and Decision Making: STRIPS planning, decision trees, and
Maikuv decision prosesses (MDI's)

Unit 3: Machine Leamning Fundamentals

Introduction to Machine Leamning: Supervised, unsupervised, and reinforcement learning
hasics Snpervised Tearning Algorithms: Linear regression, decision trees, and support vector
machines Unsupervised Learning Techniques: Clustering (K-means, hierarchical},
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dimenstonality reduction (PCA), Neural Networks and Deep Learning: Basics of neural
networks, perceptron, and introduction to deep learning

Unit 4: Applications of Al
Natural Langnage Processing (NLP): Language models, sentiment analysis, and basic NLP

techniques, Computer Vision: Image recognition, object detection, and image processing
techniques, Robotics and Intelligent Agents: Path planning, sensor integration, and
autonomous decision-making, Ethics in Al: Ethical considerations, biases in Al, and the

future of Al
Text books:

L. Russell, Stuart J., and Peter Norvig. Artificial intelligence: a modern approach. Pearson,
2016.

2. Poole, David L., and Alan K. Mackworth. Artificial Intelligence: foundations of
computational agents. Second Edition. 2017 '

SEC-2(P)
Artificial Intelligence Concept (P)

Lab Experiments:

Exp. No. | Experiment Name :
Implementing Basic Search Algorithms: Depth-First and Rreadth-First

Solving Problems Using the A* Search Algorithm
Developing a Minimax Algorithm for Game Playing
Implementing Alpha-Beta Pruning for Optimization in Game Trees
Building a Simple Knowledge Base Using Propositional Logic
Constructing Bayesian Networks for Probabilistic Reasoning
Creating a2 Decision Tree Classifier for a Dataset

Implementing K-Means Clustering on a Sample Dataset

Training a Linear Regression Model for Predictive Analysis
Developing a Neural Network with a Single Hidden Layer
Experimenting with Natural Language Processing (NLP) for Text
Analysis

12 Image Classification Using a Pre-trained Deep Learning Model

13 Building a Simple Path Planning Algorithm for a Robot

14 Implementing Sentiment Analysis on Text Data

15 Exploring Bias and Fairness in Al Models

HO\OC@MO\MAMML—&
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g VAC-2
Social and Emotional Learning

Course Objectives:

This course aims to develop social and emotional awareness in students and initiate them
towards better personal and social well-being.

To create an awareness towards self, others, the environment and their harmonious
coexistence

Learning Outcomes:
Students will be able fo become aware of oneself and the socicty.
Make informed lifestyle choices and extend the self in the joy of giving.

Develop empathy, compassion, connect with nature and evolve emofionally to create a more
harmoniots society.

Cuitivate sensitivity towards discriminatory practices and explore possible solutions.

Course Outline:
Unit I: Introduction- Self-Awareness and Happiness

o Getting to Know Each Other
s What to Expect from this Course?
s Getting to Know Oneself
e What Makes One Happy/ Unhappy? Outer vs Inner Sources of Happiness, Joy of
Giving . S |
Unit II: Social Relationships- Mindfalness
s Sharing vs Power: Peers, Family and Society
¢ Going Beyond Power Relationships through Open Conversation
e The Vatue of Silence and Reflection R
e Practice of Mindfulness

Unit I11: Identity, Self-Image, Status, Self-Worth - Digital Identity
s Identity Construction and Expression: Individual and Collective
¢ Accepting and Valuing Oneself
» Understanding the Gendered World
e Identifying and transcending stereotypes
» Identity Formation and Validation in the Digital World
+ Discrimination and 1its Forms
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Unit 1V: Lifestyle Choices- Stress and its Management

What choices does one get to make?

Is choice influenced? Relationship career choices

Career pressures, Examinations

Dealing with disappointment, coping skills, Health and fitness
Connect with nature: Sensitivity towards other sentiment beings

Practical/ Practice Component

Suggested Readings
Black, Donna Lord (2022), Essentials of Social and Emotional Learning (SEL). NJ : Wiley

Goleman, Damiel (2005), Emotiona} Intelligence, USA: Bantam

Swami Vivekanand (2016), The complete works of Swami Vivekananda, Advaita Ashrama
(https:ffwww.ramakrishnavivekananda.infofvivekananda/complete works.htm)
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VAC-2
Vedic Mathematics
Course Objectives:

o Foster love for mathematics and remove its fear through Vedic Mathematics
« Enhance computation skills in students through Vedic Mathematics

e Develop logical and analytical thinking

» Promote joyful learning of mathematics

« Discuss the rich heritage of mathematical temper of Ancient india

Learning Outcomes:

e Overcome the fear of mathematics

« Improved critical thinking

« Familiarity with the mathematical underpinnings and techniques

o  Ability to do basic mathematics faster and with ease

» Appreciate the Mathematical advancements of Ancient India
Course Outline:
Unit 1: Vedic Mathematics- High Speed Addition and Subtraction
Vedic Mathematics: History of Vedic Mathematics and 1ts Features
Vedic Mathematics formulac: Sutras and Upsutras

Addition in Vedic Mathemaltics: Without carrying, Dot Mcthod

Subtraction in Vedic Mathematics: Nikhilam Navatashcaramam Dashalah (Al from 9 last
tfrom 10)

Fraction -Addition and Subtraction

Unit 1I: Vediec Mathematics- Miracle Multipiication and Excellent Division
Multiplication in Vedic Mathematics: Base Method (any two numbers up to three digits)
Muitiplication by Urdhva Tiryak Sutra

Miracle nultiplication: Any three-digit number by series of I's and 9’s

Division by Urdhva Tityak Sutra (Vinculum method)

Unit I1L: Vedic Mathematics-Lightening Squares and Rapid Cubes

Squares of any two-digit numbers: Base method

Square of numbers ending in 5: Ekadhikena Purvena Sutra

Easy square roots: Dwandwa Yoga (duplex) Sutra

Square root of 2: Baudhayana Shulbasutra
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Cubing: Yavadunarn Sutra

Unit 1V: Vedic Mathematics-Eullghten Algebra and Geometry

Factoring Quadratic equation: Anurupyena, Adyarnadyenantyarnaniya Sutra
Concept of Baudhayana (Pythagoras) Theorem |

Circling a square: Baudhavana Shulbasutra

Concept of pi: Baudhayana Shulbasutra

Concept angle () 0°, 30°, 45°, 60° and 90°: Baudhayana number

Note: Some of the theoretical concepts would be dealt with during practice hours.
Practical/ Practice Component

The students are expected to demonstrate the application of Vedic Mathematics: Sufra and
Upsutra
» Conduct workshops under the supervision of the course teacher to spread awareness

on the utility of Vedic Mathematics.

* Students are required to visit nearby retail shops/local vendors to purchase
stationery/vegetables/bread and butter and use tricks of Vedic mathematics of addition
and subtraction to calculate the amount to pay and receive the difference.

* Students may share their experience with the class teacher in the form of audio-video
presentations ef 15 minutes.

* Ifrequired, students can share their experiences in the form of a Project Report.
» Any other Practical/Practice as decided from time to time

Essential Readings

The Essential of Vedic Mathematics, Rajesh Kumar Thakur, Rupa Publications, New Delhi
2019 '

Vedic Mathematics Made Easy, Dahaval Bathia, Jaico Publishing, New Delhi

Vedic Mathematics: Sixteen Simple Mathematical formulae from the Vedas, Jagadguru
Swamt Sri Bharati Krishna Trithaji, Motilal Banarasidas, New Delhi

Learn Vedic Speed Mathematics Systematically, Chaimmaya A. Pati] 2018
Suggested Readings

A Modern Introduction to Ancient Indian Mathematics, T S Bhanumurthy, Wiley Eastern
Limited, New Delhi '

Enjoy Vedic Mathematics, S M Chauthaiwale, R Kollaru, The Art of Living, Bangalore
Magical World of Mathematics, VG Unkalkar, Vandana publishers, Bangalore
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VAC-2
Yoga: Philosophy and Practice

Course Objectives:

]

To learn the fundamentals of Yoga for harmonising the body, mind and emotions.
To demonstrate the value and the practice of holistic living.

To value the heritage of Yoga for self and society.

Learning Outcomes:

Uﬁderstanding ways fo harmonise the body and mind through Yoga.
Disciplining the mind through practicing Yoga.

Understanding of consciousness through practical training.

Course Ouiline:

Unit

Unit

»
L]

1: Yoga: Asana, Pranayama and Dhyana

History of Yoga
Significance of Asana
Effect of Pranayama
Importance of Dhvana

II: Patanjaii’s Yogasutra and Chakra

Patanjali’s Yogasutra. a sumimary
First sutra -

Second sutra

Chakras (psychic centres)

11I: Understanding Asana and Pranayamna

Asana: the basics
SuryaNamaskara
Nadishodhana Pranayama

Practical/Practice Component

®

Surya Namaskar
Selected Asana

Pranayama

Relaxation exercises for the eyes (7 steps) neck (4 sieps)

Concentration on Bhrumadhya

Project Work (effect of everyday concentration on breath for 15 minutes); reflections
to be compiled in the form of a Project report.
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* Any other Practical/Practice as decided from time to time

Essential Readings:

Asanas, Pranayama and Mudra Bandh , Swami Satyananda Saraswati, Yoga Publications
Trust, Munger, Bihar, India, 2004

Patanjali Yogasutras, Commentary by Swami Vivekanand, Rajyoga

Suggested Readings:
PatanjalYog Pradeep- Swami Omanand Saraswati, Gita Press, Gorakhpur, 2013
Science of Pranayama-Swami Sivananda, Edition by David De Angellis, 201 9

Udayveer Shastri Granthavali 4, Patanjal- Yoga Darshanam, Udayavir Shastri, Govindram
Hasanand, Dethi
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Semester IiI

MJC-3(Th)
Data Structure using C (Th)

Course Objectives:
The course "Data Structure using C" aims to equip students with a strong foundation in data

organization, storage, and manipulation through efficient and structured techniques in the C

programming language. Students will learn fundamental data structures such as arrays,

stacks, queues, linked lists, trees, and graphs, along with their applications in solving

complex computational problems. This course emphasizes understanding and implementing -
algorithms for data manipulation, including séarching, sorting, insertion, and deletion,

cnabling students to improve program efficiency. By the end of the course, students will have

gained practical skills in analyzing, designing, and implementing data structures, fostering a

comprehensive understanding of how these structures contribute to efficient problem-solving

in compufter science.

Learning Gutcomes:

1. Demonstrate a thorough understanding of fundamental data structures (arrays, stacks,
queues, linked lists, trees, and graphs) and their roles in organizing and managing data
effectively. .

2. Develop and implement various data structures 1n the C programming language, applying
structured techniques to create cfficient, functional programs.

3. Apply searching, sorting, insertion, and deletion algorithms to different data structures,
cnhancing problem-solving skills and program efficiency.

4. Analyze the time and space complexity of data structures and algorithms, optimizing code
performance for practical applications in real-world scenarios. '

Course Qutline:

Unit I: Introduction to Data Structures and Arrays

Overview of Data Struciures, Importance and Classification (Linear and Non-hnear),
Introduction to Arrays, Definition, Declaration, Initialization, and Operations, Airay
Manipulation, Insertion, Deletion, Searching, and Sorting, Multi-Dimensional Asrays,
Concepts and Applications, Pointers and Dypamic Memory Allocation, lntroduction to
Pointers, Memory Management Techniques

Unit IL: Stacks and Queoes _
Stacks Concept, Applications, and Implementation using Arrays and Linked Lists, Stack
Operations: Push, Pop, and Peek, Applications of Stacks: Expression Evaluation and
Conversion (Infix, Prefix, Postfix), Queues, Concept, Types (Simple,. Circular, Double-
Ended, Priority), and Applications, Queue Implementation using Arrays and Linked Lists,
Queue Operations: Enqueue, Dequeue, Peek

Page 58 of 122



VG Y

Unit IH: Linked Lists
Introduction to Linked Lists, Concepts and Types (Singly, Doubly, Circular), Implementation

of Linked Lists, Creation, Insertion, Deletion, dnd Traversal, Applications of Linked Lists,
Polynomial Representation and Addition, Comparison of Linked Lists with Arrays, Advanced
Linked Lists, Doubly Linked List and Circular Linked List, Memory Management and
Garbage Collection, Introduction to Memory Management Techniques

Unit IV: Trees, Graphs, and Advanced Data Structures

Trees, Introduction, Terminologies, Types (Binary Tree, Binary Search Tree, AVL Tree), Tree
Operations: Insertion, Deletion, and Traversal (Inorder, Preorder, Postorder), Binary Search
Trees: Properties, Operations, and Applications Graphs, Definitions, Representations
(Adjacency Matrix, Adjacency List), and Applications, Graph Traversal Algorithms: Depth-
First Search (DFS) and Breadth-First Search (BFS), Advanced Data Structures, Hash Tables

and Hashing Techniques.
Text books:

1. Hopcroft, John E., Jeffrey D. Ullman, and Alfred Vaino Aho, Data structures and
algorithms, Vol. 175, 1983 '

2. Cormen, Thomas H., Charles E. Leiéerson, Ronald L. Rivest, and Clifford Stein.
Introduction to algorithms, MIT press, 2022 '
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MJC-3(P)
Data Structure Using C ()

Exp. No. | Experiment Name
1 Implementaiion of Arrays: Insertion and Deletion
2 Searching Algorithms: Linear Search Implementation
3 Searching Algorithms: Binary Search Implementation
4 Sorting Algorithms: Bubble Sort Implementation
5 Sorting Algorithms: Selection Sort Implementation
6 Implementation of Multi-Dimensional Arrays
7 Stack Implementation using Alrays
8 Stack hnp]ementatidn using Linked Lists
G Queue Implementation using Arrays
10 Queue Implementation using Linked Lists
11 Implementation of Singly Linked List
12 Implementation of Doubly Linked List
13 Impiementation of Circular Linked List
14 Binary Search Tree: Insertion and Traversal
15 Graph Representation: Adjacency Matrix and Traversal
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MJC-4(Th)
Introduction to Pythen Programming (Th)

Course Objectives: ,

The "Introduction to Python Programming" course aims to provide students with a strong
foundation in Python, enabling them to understand and apply essential syntax, data structures,
and control flow in coding. Through this course, students will develop problem-solving skills
by tackling practical tasks and writing efficient code, enhancing their logical thinking. The
course emphasizes data handling and manipulation, working with data structures like lists and
dictionaries, and introducing file operations to prepare students for applications in data
science. Students will also gain familiarity with foundational Python libraries, such as
NumPy and Matplotlib, broadening their ability to perform data analysis and visualization.
Hands-on projects and exercises will reinforce concepts, enabling students to confidently use
Python in real-world applications related to Al data science, and more. :

Learning Outcomes:

1. Students will be able to write and understand Python code, utilizing essential syntax, data

types, and control structures effectively.
2. Students will develop the ability to break down complex problems and implement efficient

Python-based solutions using logical thinking and coding technigues.

3. Students will gain skills in data handling by working with lists, dictionaries, and file
operations, enabling them to prepare and manipulate data for analysis and processing tasks,

4. Students will become familiar with key Python libraries like NumPy and Matplotlib,
equipping them to perform basic data analysis, visualization, and other applications within

Python’s ecosystem,
Course Outline:

Unit 1: Python Fundamentals

Introduction to Python: History and overview, setting up the environment. Basic Syntax and
Data Types: Variables, data types (integers, floats, strings), type conversion. Control
Structures: Conditionals (if, else, elif), loops (for, while). Functions and Modules: Defining
functions, parameters, return values, importing and using standard libraries.

Unit 2: Data Structures and File Handling :
Data Structures: Lists, tuples, sets, and dictionaries; operations and methods, Advanced List

Comprehension: Working with list comprehensions and generator expressions, File Handling:
Reading from and writing to files (text and CSV files), Error and Exception Handling: Try,
except blocks; handling common errors and exceptions.

Unit 3: Libraries for Data Analysis and Visualization, NumDPy: Introduction (o AITays, Array
manipulation, basic mathematical operation, Pandas: Data frames, sertes, basic data
manipulation (filtering, grouping, merging), Matplotlib: Basics of plotiing, customizing plots,
creating line plots, bar charts, histograms, Data Analysis Workflow: Loading, cleaning, and
preparing data for analysis,
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Unit 4: Advanced Topics and Applications

fatroduction to Object-Oriented Programming {(OOP): Classes, objects, methods, mheritance,
encapsulation, Working with APIs: Basic API requests, parsing JSON data, Project-BBased
I carning; Developing mini-projects in data analysis, basic automation, and visualization,
Introduction to Real-World Applications: Overview of Python applications in Al, data
science, and automation. '

Text boolks:

1. Downey, Allen B. Think Python: How to Think Like a Computer Scientist, 2012.

2. Rao, Dr R. Nageswara, Core Python Programming, 2018.

3. Kurama, Vamsi. Python programming: a modern approach, 2017.

MJC-4(P)

Introduction to Python Programming (P)

Exp. No.

Experiment Name
1 Setting Up the Python Environment and Running Basic Programs
2 Exploring Data Typesand Type Conversion in Python
3 Using Control Structures; Writing Conditional Statements (1f-Else)
4 Implementing Loops: Writing Programs with For and While Loops
5 Creating and Using Functions with Parameters and Return Values
6 Exploring Lists: Indexing, Slicing, and Common List Methods
7 Working with Tuples and Sets: Creating, Accessing, and Operations
8 Using Dictionaries: Key-Value Pairs, Updating and Accessing Data
9 Advanced List Comprehension and Generator Expressions
10 File Handling: Reading and Writing Text Files
11 Handling CSV Files: Reading, Writing, and Data Manipulation
12 NumPy Basics: Creating, Indexing, and Manipulatiné Arays
13 Data Analysis with Pandas: Creating and Manipulating Data Frames |
14 Data Visualization with Matplotlib: Creating Line and Bar Plots
15 Mini-Project: Analyzing and Visualizing Data from a Sample
Dataset '

Page 62 of 122



MIC-3(Th)
Database and Warehousing (Th)

Course Objectives:
The course aims to introduce fundamental concepts of database systems and data

warehousing and provide knowledge of data models, database design, and SQL for managing
relational databases. It also explains data warehousing concepts, architecture, and the role of
ETL (Extract, Transform, Load) processes and develop skills to design and implement
databases and data warehouse systems.

Learning Outcomes:
By the end of the course, students will be able to:
» Explain the principles of database systems including architecture, data models, and
schemas. '
* Design and implement relational databases using ER models and normalization
techniques, -
s Write efficient SQL queries to manipulate and retrieve data from databases.
Describe the components and architecture of a data warehouse.
* Evaluate and compare database and warehousing technologies based on performance,
scalability, and use case. : '
*» Integrate databases and warchouses into business intelligence workflows for decision-

making,

Course Outline:

Unit 1: Introduction to Databases

Overview of Databasec Systems: Definition, types, and applications, Database Models:
Relational, NoSQL, and object-oriented databases, Entity-Relationship (ER) Model:
Concepts of entities, attributes, relationships, and ER diagrams, Normalization:
Understanding normalization forms (INF, 2NF, 3NF, BCNF) and their importance in
database design, SQL Basics: Introduction to Structured Query Language, data definition
language (DDL), and data manipulation language (DML). -

Unit 2: Advanced SQL and Database Management
Complex SQL Queries: Joins (inner, outer), subqueries, and set operaftons, Database

Transactions: ACID properties, transaction control commands, and concurrency conitrol
mechanisms, Indexes and Views: Creating and managing indexes for performance
optimization; using views for security and abstraction, Stored Procedures and Triggers:
Concepts, implementation, and use cases in database management, Database Security:

Authentication, authorization, and data encryption techniques.

Unit 3: Data Warehousing Fundamentals
Introduction to Data Warechousing: Definition, architecture, and componcnts of a data

warchouse.

ETL Processes: Extract, Transform, Load ~ methods, tools, and best practices, Data
Modelling for Warehousing: Star schema, snowflake schema, and fact and dimension tables,
OLAD vs. OLTP: Understanding Online Analytical Processing and Online Transaction
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Processing systems, Data Warehouse Implementation: Tools and technologies for building
and managing data warehouses.

Unit 4: Data Warchousing Applications and Big Daia
Data Warehousing Applications: Case studies in business intelligence, reporting, and

analytics, Big Data Technologies: Overview of big data concepts, Hadoop, and NoSQL
databases in the context of warehousing, Data Governance and Quality: Importance of data
quality, data lineage, and governance practices in data warchousing, Future Trends in Data
Warehousing: Discussion on cloud-based data warehousing solutions, real-time analytics, and

emerging technologies.

Text books:

1. Silberschatz, Abraham, Henry F. Korth, and Shashank Sudarshah, Database system
concepis, 2011.

2. Elmasri, Ramez, and Shamkant B. Navathe. Fundamentals of database systems, A edition,
2004,

- MIC-3(P)
Database and Warehousing (P)

Exp. No. | Experiment Name
1 reating a Simple Relational Database-
2 Designing an Entity-Relationship (ER) Model
3 Implementing Database Normalization
4 Writing Basic SQL Queries
5 Performing Joins an& Subqueries n SQL
6 Creating and Managing Views
7 Implementing Stored Procedures
8 Using Triggers to Automate Actions
9 Exploring Database Transactions
10 lmplementing Indexes for Performance Optimization
11 Designing a Star Schema for a Data Warehouse
12 Executing ETL Processes with Sample Data
i3 Implen'leliiing Data Governance Strategies
14 Anzlyzing Data Quality and Integrity
15 Using Business Intelligence Tools for Reporting
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MDC-3(Th)
Operating System (Th)

Course Objectives:

The course objectives for "Operating System™ aim to provide students with a comprehensive
umderstanding of the fundamental concepts, design principles, and functionalities of operating
systems. Students will explore various operating system architectures and learn about key
topics such as process management, memory management, file systems, and system security.
The course emphasizes the role of the operating system as an intermediary between users and
computer hardware, enabling effective resource allocation and process synchronization. By
the end of the course, students should be able to analyze operating system performance,
implement basic system-level programming tasks, and understand contemnporary issues and
trends in operating systems, preparing them for further studies or careers in computer science

and software engineering,.
Learning Outcomes:

1. Students will be able to explain fundamental concepts of operating systems, inchuding
Process management, memory management, file systems, and security mechanisms, and their
importance in managing computer resources effectively.

2. Students will demonstrate the ability to create, manage, and synchronize processes and
threads, understanding various scheduling algorithms and their impact on system
performance.

3. Students will analyze and implement different memory management techniques, such as
paging, segmentation, and virtual memory, and evaluate their effects on system cfficiency
and resource utilization.

4. Students will gain hands-on experience in system-level programming, including the use of
system calls and APIs, enabling them to develop basic applications that interact with the

operating system effectively.

Course Outline:

Unit 1: Introduction to Operating Systems

Overview of Operating Systems: Definition, types, and functions History and evolution of
operating systems Operating System Architecture: Monolithic, microkemel, and hybrid
systems System Calls and APlIs: Understanding how applications interact with the OS
Process vs. Thread: Differences and importance in modern operating systems

Unit 2: Process Management _
Process Concept: Definition, states, and lifecycle of processes Process Scheduling: Types of

scheduling algorithms (FCFS, SJF, Round Robin, etc.) Inter-Process Communication (IPC):
Mechanisms - such as message passing and shared memory Process Synchronization:
- Problems and solutions (Mutexes, Semaphores, Monitors) Deadlocks: Conditions, detection,

prevention, and recovery

Unit 3: Memory Management

Memory Hierarchy: Registers, cache, main memory, and secondary storage Contiguous
Memory Allocation: Fixed and dynamic partitioning Paging: Concept, page tables, and page

A

replacement algorithms (LR1J, FIFO, etc.) Segmentation: Logical vs. physical address space, *

segment tables Virtual Memory: Concept, benefits, and implementation techniques
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Unit 4: File Systems and Security

File System Interface: Concepts of files, directories, and operations on files File System
fmplementation: File allocation methods (contignous, linked, indexed) Disk Management:
Disk scheduling algorithms (PCFS, SSTF, SCAN) Security and Protection: Authentication
methods, access control, and secure operating systems Recent Trends: Overview of

contemporary operating systems, virtualization, and cloud computing

Text books:
i. Silberschatz, Abraham, Peter Baer Galvin, and Greg Gagne. Storage Management.

Operating Svstem Concepts 2004.
2. Singhal, Mukesh, and Niranjan G. Shivaratri. Advanced concepls in operating systems.
McGraw-Hill, Inc., 1994.

| MDC-3(P)
Operating System (P)

Exp. Ne. | Experiment Name

Introduction to Operating Systern Installation

Process Creation and Termination

Implementing Inter-Process Communication using Pipes
Implementing Mutexes and Semaphores for Synchronization
Scheduling Algorithms-

Deadlock Detection and Recovery Techniques

Memory Allocation Techniques (Static vs Dynamic)
Implementing Paging and Page Replacement Algorithms

File System Operations: Creating, Reading, and Writing Files
Disk Scheduling Algorithms Simulation

Implementing a Simple Shell

Network Socket Programming for IPC
Impiementihénéwéimpie Virtual Memory System

Security Implementations: User Authentication

Case Study: Exploring a Real-World Operating System
Architecture
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AEC-3
Disaster Risk Management

Course Objectives:

The coursc is intended to provide a general concept in the dimensions of disasters caused by
nature beyond human control as well as the disasters and environmental hazards induced by
human activities, with emphasis on disaster preparedness, response, and recovery.

Learning Qutcomes:
By the end of this course, students will be able to:

e Understand the Concepts and Terminology of Disaster Risk Management

» Identify and Analyze Natural and Human-Made Hazards

» Evaluate Vulnerability and Risk Factors

* Apply Risk Reduction and Preparedness Strategies

* Design disaster risk reduction (DRR) plans incorporating early warning systems and
community-based approaches.

Course Outline:
Unit-I: Introduction on Disaster: Different Types of Disaster:

A) Natural Disaster: such as Flood, Cyclone, Earthquakes, Landslides etc.
B) Man-made Disaster: such as Fire, Industrial Pollution, Nuclear Disaster, Biological
Disasters, Accidents (Air, Sea, Rail & Road), Structural failures (Building and Bridge), War
& Terrorism ete. Causes, effects, and practical examples for all disasters.

Unit-II: Risk and Vulnerability Analysis:
1. Risk: Its concept and analysis
2. Risk Reduction
3. Vulnerability: Its concept and analysis
4. Strategic Development for Vulnerability Reduction

Unit-III: Disaster Preparedness and Response Preparedness:
Disaster Preparedness: Concept and Nature

Disaster Preparedness Plan _
Prediction, Early Warnings, and Safety Measures of Disaster
Role of Information, Education, Communication, and I'raining
Role of Government, International, and NGO Bodies

Role of IT in Disaster Preparedness

Role of Engineers in Disaster Management

ROV R W~

Unit-IV: Response:
1. Disaster Response: Intreduction
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Disaster Response Plan

Communication, Participation, and Activation of Emergency Preparedness Plan
Search, Rescue, Evacuation and Logistic Managemen

Role of Government, International and NGO Bodies

Psychological Response and Management (Trauma, Stress, Rumor and Panic)
Relief and Recovery

Medical Health Response to Different Disasters

Role of Educational Institute.

Unit-V: Rehabilitation, Reconstruction and Recovery

e R

Reconstruction and Rehabilitation as a Means of Development.
Damage Assessment

Post Disaster effects and Remedial Measures.

Creation of Long-term Job Opportunities and Livelihood Options,
Disaster Resistant House Construction '

Sanitation and Hygiene

Education and Awareness,

Dealing with Victims' Psychology,

Long-Term Counter Disaster Planning
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SEC-3
Software Testing

Course Objectives:

The course on "Software Testing” aims to provide students with a comprehensive
understanding of the principles and practices essential for ensuring software quality. It covers
various testing methodologies, including manual and automated testing techniques, as well as
the significance of creating effective test plans and cases. Students will learn to identify and
classify different types of software defects, apply risk-based testing approaches, and utilize
tools for test management and defect tracking. Additionally, the course emphasizes the
importance of test documentation, test metrics, and continuous integration in the software
development lifecycle. By the end of the course, students will be cquipped with the skills
necessary to design and implement rigorous testing strategics that contribute to the delivery

of high-quality software products.

Learning Qutcomes:

1. Students will demonstrate a comprehensive understanding of fundamental software testing
principles, mcthodologics, and the softwarc development lifecycle, cnabling them to
effectively assess software quality, :

2. Students will be able to design, devclop, and execute test plans and test cases for various
software applications, ensuring that all functional and non-functional requirements are
adequately covered.

3. Students will gain proficiency in identifying, documenting, and analyzing software defects,
utilizing various testing tools and techniques to support the defect management process

4. Students will acquire skills in implementing automated testing frameworks and ntegrating
testing practices into continuous integration and continuous delivery (CYCD) pipelines,
enhancing the efficiency and effectiveness of the testing process.

Course Qutline;

Unit 1: Introduction to Software Testing, Overview of Software Testing; Importance and
objectives, Software Development Life Cycle (SDLC) and Testing Life Cycle (STLC), Types
of Testing: Manual vs. Automated Testing, Testing Levels: Unit Testing, Integration Testing,
System Testing, and Acceptance Testing, Testing Techniques: Black-box, White-box, and
Grey-box Testing

Unit 2: Test Design Techniques, Test Planning: Creating test strategies and defining
objectives, Test Case Design: Writing effective test cases and test scripts, Test Data
Management: Techniques for data preparation and manipulation, Risk-Based Testing:
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Identifying and prioritizing testing efforts based on risk assessment, Exploratory Testing:
Techniques and approaches for unscripted testing

Unit 3; Automated Testing, Introduction to Test Automation: Benefits and challenges, Test
Automation Tools: Overview of popular tools (e.g., Selenium, JUnit, TestNG), Frameworks
for Automation: Types of automation frameworks (e.g., keyword-driven, data-driven, hybrid),
Implementing Automation: Best practices for developing and maintaining automated test scripts,
Continuous Integration and Continuous Testing: Integrating testing into CI/CD pipelines

Unit 4: Advanced Topics in Software Testing, Performance Testing: Principles and tools for
assessing software performance, Security Testing: Techniques for identifying vulnerabilities and
ensuring software security, Usability Testing: Evaluating user experience and accessibility in
software applications, Mobile and Web Application Testing: Best practices for testing across
platforms, Future Trends in Software Testing: Exploring Al and machine learning in testing

practices.
Text books:

I. Pressman, Roger S. Software Engineering: a practitioner’s approach. Pressman and
Associates, 2005,

2. Sommerville, lan. Software engineering tenth edition, 2016.

3. Jalote, Pankaj. Software project management in practice, 2005.
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SEMESTER -IV

MJC-5 (Th)
Machine Learning (Th)

Course Objective:

The objective of the "Machine Learning" course is fo provide students with a strong
foundational understanding of core machine learning concepts, algorithms, and applications.
This course aims to equip students with the skills to analyze data, identify patterns, and build
predictive models by implementing and optimizing various machine learning techniques.
Through practical projects and case studies, students will learn to select appropriate
algorithms,. understand model evaluation metrics, and apply machine learning solutions to
solve real-world engineering and industry challenges.

Learning Outcomes:

1. A comprehensive understanding of supervised, unsupervised, and reinforcement learning

algorithms and apply them to real-world datasets.
2. Conduct data pre-processing, including data cleaning, feature selection, and dimensionality

reduction, to prepare datasets for modelling.
3. Build, train, and evaluate predictive models using various machine learning techniques,

mterpreting model mefrics and optimizing model performance.
4. Design and implement machine learning solutions to solve complex engineering and
industrial problems, showcasing an understanding of ethical and practical considerations.

Course Qutline:

Unit 1: Introduction to Machine Learning and Data Pre-processing, Introduction to Machine
Learning: Definition, history, applications, and types (supervised, unsupervised, and
reinforcement learning), Machine Learning Pipeline: Steps from data collection to model
deployment, Data Pre-processing: Handling missing data, normalization, standardization, and
data splitting, Feature Engincering: Feature selection, extraction, and transformation,
Dimensionality Reduction: Principal Component Analysis (PCA) and Linear Discriminant

Analysis (LDA)

Unit 2: Supervised Learning Algorithms, Regression Techniques:

Linear regression, polynomial regression, and regularization (Ridge, Lasso), Classification
Algorithms: Logistic regression, k-nearest neighbours (KNN), support vector machines
(SVM), Decision Trees and Ensemble Methods: Decision trees, random forests, and boosting
techniques (AdaBoost, Gradicnt Boosting), Modcl Evaluation: Cross-validation, confusion
matrix, accuracy, precision, recall, Fl-score, ROC-AUC :

Unit 3: Unsuapervised Learning and Model Optimization
Clustering Techniques: K-means, hierarchical clustering, and DBSCAN, Association Rule
Learning: Apriori algorithin, market basket analysis, Anomaly Detection: Applications in
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fraud detection, outlier detection methods, Optimization Techniques: Gradient descent and
variants (stochastic, mini-batch), hyper parameter tuning (grid search, random search},
Bvaluation Metrics for Clustering: Sithouette score, Dunn index, and Davies-Bouldin index

Unit 4: Introduction to Reinforcement Learning
Overview of Reinforcement Learning: Key Concepts: Understanding agents, environments,

states, actions, rewards, and policies. Markov Decision Processes (MDP): Exploration vs.
Exploitation: Value Functions: Bellman Equation: Deriving the. Policy Gradient Methods: Q-
Learning: Deep Reinforcement Learning: Introduction to integrating deep learning with RL,
focusing on Deep -Q-Networks (DQN). Ethics in Machine Learning: Privacy, {airness,
transparency, and the societal impact of Al and ML. '

Text books:

1. Mitchell, Tom Michael. Key ideas in machine learning. Machine learning, 2017.

2. Harrington, P. Machine Learning in Action. Manning Publications, 2012.

MJC-5(P)
Machine Learning (P)

Exp. No. | Experiment Name

1 Data Pre-processing: Handling Missing Values and Outliers
2 Data Scaling: Normalization and Standardization
3 Feature Selection and Dimensionality Reduction using PCA
4 Implementing Linear Regression for Predictive Modeliing
5 Logistic Regression for Binary Classification
6 k-Nearest Netghbours (KNN) for Classification
7 Support Vector Machine (SVM) for Classification
8 Decision Trees for Classification and Regression
9 Random Forests and Ensemble Methods
10 K-means Clustering for Unsupervised Leaming
11 Hierarchical Clustering and Dendrograms Analysis
12 Association Rule Mining using Apriori Algorithm
13 Q- Leamiﬁg implementation

[ 14 | Policy Gradient Methods
15 DQN immplementation
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MJC-6 (Th)
Computer Networks (Th)
Course Objectives:

The course objectives for "Computer Networks” aim to provide students with a
comprehensive understanding of the fundamental concepts, architectures, and protocols that
govem network communication. Students will explore the principles of data transmission,
network design, and security measures, enabling them to analyze and implement various
network configurations. The course will cover essential topics such as the OSI and TCP/IP
models, routing and switching mechanisms, and network management techniques. By the end
of the course, students will be equipped with the skills necessary to evaluate network
performance, troubleshoot issues, and apply best practices in real-world networking

SCEenarios.

Learning Ontcomes:

L. Students will be able to understand and articulate the core principles of computer networks,
mcluding concepts such as protocols, architectures, and the OSI and TCP/IP models,
facilitating effective communication in networked environments.

2. Students will demonstrate proficiency in analyzing and applying various networking
protocols (e.g., TCP, UDP, IP, HTTP) to design and troubleshoot network communication

systems.

3. Students will develop skills to design, implement, and manage different types of networks
(LANs, WANs, and wircless networks), ensuring optimal performance and security based on

real-world requirements.

4. Students will acquire knowledge of essential network security measures and management
practices, enabling them to identify vulnerabilities, implement safeguards, and monitor

network performance cffectively.

Course QOutline:

Unit 1: Introduction to Computer Networks

Overview of Computer Networks: Definition, types (LAN, WAN, MAN), and applications,
Network Architecture: OSI model and TCP/IP; comparison and layering, Transmission
Media: Types of media (twisted pair, coaxial, fibre optics) and their characteristics,
Networking Devices: Routers, switches, hubs, bridges, and gateways; functions and

applications.

Unit 2: Network Protocols and Communication

Network Protocols: Understanding protocols, services, and standards (IEEE, IETF), IP
Addressing and Subnetting: 1Pv4 and 1Pv6 addressing schemes; subnetting techniques,
Transport Layer Protocols: TCP vs. UDP; connection-oriented and connectionless
communication, Application Layer Protocols: HTTP, FTP, SMTP, DNS, and their roles in

networking.
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Unit 3: Network Design and Implementation

Network Topologies: Star, ring, bus, and hybrid topologies; advantages and disadvantages,
Routing and Switching: Principles of routing, switching, and their role in networks, Wireless
Networking: Basics of wireless technologies, standards (Wi-Fi, Bluetooth), and sccurity
concerns, Network Security Fundamentals: Introduction to security concepts, threats, and
counterneasures.

Unit 4: Advanced Topics in Networking
Network Management: Concepts of network monitoring, SNMP, and performance analysis,

Quality of Service (QoS): Understanding QoS parameters and mechanisms, Network Security:
Firewalls, VPNs, intrusion detection systems (IDS), and encryption technigues. Emerging
Technologies: Overview of current trends such as Software-Defined Networking (SDN), Internet

of Things (IoT), and cloud networking.
Text books:

1. Kurose, James F., and Keith W. Ross. Comput'er networking: A top-down approach edition.
Addision Wesley 2007,

7. Forouzan, Behrouz A. Data communications and neiworking. Huga Media, 2007.
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MJC-6 (P)
Computer Networks (P)

Exp. No. Experiment Name
1 Setting Up a Local Area Network (LAN)
2 Configuring a Router and Switch
3 IP Addressing and Subnetting
4 Network Protocol Analysis Using Wiresﬁark
5 Implementing DHCP in a Network
6 Setting Up a Firewall
7 Configuring NAT (Network Address Translation)
8 Exploring VLANs (Virtual Local Area Networks)
5 | Wireless Network Setup and Configuration
10 Implementing a VPN (Virtual Private Network)
11 Network Performance Monitoring and Analysis
12 Using SNMP for Network Management
13 Building a Simple HTTP Server
14 Configuring an IDS (Intrusion Detection System)
1.5 Analyzing Netwdrk Security Threats
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MJC-7 (Th)
Computer Vision (Th)
Course Objectives:

The objectives of the "Computer Vision" course are to provide students with a comprehensive
understanding of the fundamental concepts, techniques, and applications of computer vision.
Students will learn to analyze and interpret visval data from the world using algorithms and
models that mimic human vision capabilities. The course aims to cquip studenis with
practical skills in image processing, feature extraction, object detection, and pattemn
recognition, enabling them to develop computer vision solutions for real-world problems.
Additionally, the curriculum will cover advanced topics such as deep leamning applications in
computer vision, exploring how neural networks can be employed for tasks like image
classification and segmentation. By the end of the course, students will be able to design,
implement, and evaluate computer vision systems while also understanding the ethical
considerations and challenges inherent in this rapidly evolving field.

Lcdri]lﬂg Outcomies:

1. Students will demonstrate a solid understanding of the foundational concepis of computer
vision, including image formation, colour representation, and the principles of mmage
processing and analys:s. : :

2. Students will acquire practical skills in implementing various iinage processing techniques,
such as filtering, edge detection, and feature extraction, using programming languages and
libraries like Python and OpenCV.

3. Students will be able to design and implement algorithms for object detection, recogmtion,
and tracking in images and video streams, applying machine learning and deep iearning
techniques effectively.

4. Students will critically evaluate the ethical implications and societal impacts of computer
vision technologies, including issues related to privacy, bias, and fairness, and will develop
strategies for responsible Al practices in their applications.

Course Qutline:

Unit 1: Introduction to Computer Vision

Overview of Computer Vision: Definition, history, and applications, Image Formation and
Representation: Understanding pixels, colour models (RGB, HSV), and 1mage types, Basic
Image Processing Techniques: lmage enhancement, noise reduction, and histogram
equalization, Fundamentals of Image Amnalysis: Feature detection, edge detection (Sobel,
Canny), and segmentafion methods

Unitl 2: Feature Extraclion and Deseriplion
Keypoint Detcction and Description: Harris comer detector, SIFT, and - SURF, Image

Matching Techniques: Template matching and feature-based matching, Object Detection
Techniques: Overview of traditional methods (HOG, Viola-Jones) and introduction to
machine learning approaches, Advanced linage Processing Techniques: Morphological
operations and transformations (affine, perspective)
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Unit 3: Machine Learning and Deep Learning for Computer Vision

Introduction to Machine Leaming in Vision: Supervised vs. unsupervised leaming,
classification, and regression tasks, Convolutional Neural Networks (CNNs): Architecture,
forward and backward propagation, and popular architectures (AlexNet, VGG, ResNet),
Transfer Learning: Utilizing pre-trained models for specific vision tasks, Evaluation Metrics:
Understanding accuracy, precision, recall, F1 score, and loU for model evaluation

Unit 4: Applications and Emerging Trends in Computer Vision
Object Recognition and Tracking: Techniques for detecting and tracking objects in videos,

Image Segmentation: Semantic and instance segmentation nsing deep learning techniques (U-
Net, Mask R-CNN), Real-World Applications: Autonomous vehicles, medical imaging, facial
recognition, and augmented reality, Ethical Considerations in Computer Vision: Addressing
biag, privacy concerns, and societal impacts of computer vision technologies .

Text books:
L. Szebski, Richard. Computer vision: algorithms and applications. Springer Nature, 2022.

2. Forsyth, David A., and Jean Ponce. Computer vision: a modern approach. Prentice hall
professional technical reference, 2002.
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MJC-7 (P)
Computer Vision (P)

Exp. No. | Experiment Name
1 Image Loading and Displaying
2 Basic Image Manipulations (Resizing, Cropping)
3 Colour Space Conversion (RGB to Grayscale, HSV)
4 Image Filtering (Gaussian and Median Filters)
5 Histogram Calculation and Equalization
6 Edge Detection Using Sobe} and Canny
7 Corner Detection Using Harnis Corner Detector
8 Feature Detection Using SIFT ana SURF
G Template Matching for Object Recognition
10 Image Segmentation Using K-means Clustering
11 Implementing a Simple Convolutional Neural Network (CNN)
12 Object Detection Using Pre-trained Models (YOLO, S5D)
13 Real-Time Face Detection Using Haar Cascades
i4 Optical Flow Estimation for Motion Tracking
15 Building a Simple Image Classification Model
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| AEC- 4
NCC: Leadership, Discipline & Service

Conrse Objectives:

" The course National Cadet Corps: Leadership, Discipline & Service aims to

Provide knowledge about the history of NCC, its organization, and incentives of NCC

for their career prospects.

Inculcate spirit of duty and conduct in NCC.

Provide understanding about different NCC camps and their conducts.

Provide understanding about the concept of national integration and its importance.
Provide understanding about the concept of self-awareness and emotional
intelligence.

Provide understanding about the concept of critical & creative thinking.

Provide understanding about the process of decision making & problem solving.
Provide understanding about the concept of team and its fﬁnctioning.

Provide understanding about the concept and importance of Social service,

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

Understand the basic concept of NCC.

Respect the diversity of different Indian culture

Practice togetherness, teamwork and empathy in all walks of their life.

Do their own self-analysis and will work out to overcome their weakness for better
performance m all aspects of life.

Critically think and analyse,

Course Qutline:
Unit 1: NCC General

Aims, Objectives and Organization of NCC
Incentives for NCC Cadets

Duties of NCC Cadets

NCC Camps: Types and Conduct

Unit JI: National Integration

National Integration: Importance and Necessity
Factors affecting National Integration

Unity in Diversity

‘Threats to National Security
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Unit IIE: Personality Development

e Factors

o Seif-Awareness

e Empathy

s Critical and Creative Thinking

¢ Decision Making and Problem Solving

Unit IV: Social Service and Community Development
¢ Basics of Social Service
* Rural Development Programmes
¢ NGO’s
» Contribution of Youth

Practical/Practice Component
» Map Reading
e Social Service & Community Development
e Any other Practical/Practice as decided from time to time

Suggested Readings:

DGNCC Cadet’s Hand Book - Common Subjects All Wings (in English)
DGNCC Cadet’s Hand Book - Common Subjects ~All Wings (in Hindi)
DGNCC Cadet’s Hand. Book -Specialised Subjects-Army, Navy and Air Wing
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INT-1

Internship
Course Objectives:

The primary objective of the Summer Internship is to provide students with a hands-on,
practical experience in a professional work environment, allowing them to apply the
theoretical knowledge and skills gained during their academic studies. Interns will have the
opportunity to explore real-world applications of their field of study, engage in meaningful
projects, and develop a deeper understanding of industry practices and standards.
Additionally, the internship aims to foster professional growth by enhancing students'
communication, teamwork, and problem-solving abilities while providing insights into career
opportunities and pathways in their chosen discipline. Through mentorship and guidance
from experienced professionals, students will gain valuable insights into workplace dynamics
and develop a professional network that can support their future career aspirations.

Learning Outcomes:

1. Students will be able to effectively apply theoretical concepts and skills !earned in their
academic curricutum to real-world projects and tasks within a professional setting.

2. Students will demonstrate improved professional competencies, including communication,
teamwork, and problem-solving skills, by actively participating in collaborative projects and
interacting with industry professionals.

3. Students will gain valuable insights into industry practices, orgaﬁizational structures, and
workplace dynamics, enbancing their understanding of career pathways and professional
expectations in their chosen field.

4. Students will establish a professional network by engaging with mentors and colleagues,
preparing them for future job opportunities and enhancing their employability upon

gradunation.
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SEMESTER -V

MJIC-8 (Th)
Neural Networks (Th)
Conrse Objectives: '

The objective of the "Neural Networks” course is to provide students with a comprehensive
understanding of the principles and techniques underlying neural networks and deep learning.
This course aims to equip students with the theoretical foundations of neural network
architectures, training algorithms, and optimization methods, as well as practical skills tn
designing, implementing, and evaluating neural network models for various applications. By
the end of the course, students will be prepared to tackle complex problems in fields such as
computer vision, natural language processing, and data analysis using neural networks.

Learning Outcomes:

1. Explain the kcy concepts and architectures of neural networks, including feedforward
networks, convolutional neural networks (CNNs), recurrent neural networks {RNNs), and
their applications. 2. Develop and train neural network models using popular frameworks
(such as TensorFlow or PyToich), applying appropriate training techniques, optimization
algorithms, and regularization methods.

3. Assess the performance of neural network models through metrics such as accuracy,
precision, recall, and F1 score, and perform model tuning to improve outcomes.

4. Utitize neural networks to solve practical problems in domains such as image recognition,
natural language processing, and time series forecasting, demonstrating the ability to translate
theoretical knowledge into effective solutions.

Course Cutline:

Unit 1: Infroduction to Neural Networks

Overview of Neura] Networks: History, applications, and significance in machine learning,
Basic Concepts: Neurons, activation functions, and network architecture, Types of Neural
Networks: Feedforward networks, deep neural networks, and their applications, Learning
Paradigms: Superviscd, unsupervised, and reinforcement learning.

Unit 2: Training Neural Networks

Forward Propagation: Understanding how data flows through the network, Loss Functions:
Different types of loss functions (mean squared error, cross-entropy), Backpropagation
Algorithm: Deriving gradients and updating weights, Optimization Techniques: Gradient
descent, stochastic gradient descent (SGD), Adam optimizer, and learning rate schedules.

Unit 3: Advanced Neural Network Architectures

Convolutional Neural Networks (CNNs): Architecture, convolutional layers, pooling, and
applications in image processing, Recurrent Neural Networks (RNNs): Structure, vanishing
gradient problem, and applications in sequential data, Long Short-Term Memory (LSTM)
Networks: Architecture and advantages for time-series and sequence predichon, Generative
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Adversarial Networks (GANs): Basics of GANs, architecture, and applications in image
generation,

Unit 4: Practical Applications and Model Evaluation
Transfer Leaming: Utilizing pre-trained models for new tasks, Regularization Techniques:

Dropout, L2 regularization, and batch normalization fo improve generalization, Model
Evaluation and Tuning: Cross-validation, confusion matrix, ROC curves, and hyper
parameter tuning, Case Studies and Real-World Applications: Applications in computer
vision, natural language processing, and healthcare.

Text books:

1. Aggarwal, Charu C. Neural networks and deep learning. Vol. 10, no. 978. Cham: springer,
2018.

MJC-8 (P)
Neural Network (P)

|—i‘ihi:p. Experiment Name : N
No.
1 Implementing a Simple Neﬁra] Network from Scratch
2 Training a Feedforward Neural Network on a Simple Dataset
3 Building and Training a Convolutional Neural Network (CNN)
4 Image Classification with CNNs on the CIFAR-10 Dataset
5 Impiementing Backpropagation for a Muiti-Layer Perceptron
6 Exploring Different Activation Functions
7 Training a Recurrent Neural Network (RNN) for sSequence
Prediction
& Implementing LSTM Networks for Time Series Forecasting

9 Building a Generative Adversarial Network (GAN)

10 Applying Transfer Learning with Pre-trained Models

11 Hyper parameter Tuning for a Neural Network Model

12 Visualizing Intermediate Layer Outputs in CNNs

13 Implementing Data Augmentation Techniques

14 Analyzing Model Performance: Confusion Mairix and ROC Curve

15 Ethical Considerations: Bias Detc_ction in Model Predictions
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MJC-9 (Th)

Natural Language Processing (Th)

Course Objectives: |

The objective of the "Natural Language Processing” cousse is to provide students with a
comprehensive understanding of the theories, technigues, and applications of natural
language processing (NLP). This course aims to equip students with the skills necessary to
analyze, interpret, and generate human language using computational methods. Students will
learn about key NLP concepts, including text pre-processing, lokenization, part-of-speech
tagging, named entity recognition, and sentiment analysis. By the end of the course, students
will be able to develop and implement NLP models using modern frameworks, as well as
critically evaluate the performance of these models while considering ethical implications
and challenges associated with language technologies.

Learning Outcomes:

t. Explain the fundamental principles and technigues of natural language processing,
including text pre-processing, tokenization, and feature extraction.

2. Develop, train, and evaluate various NLP models for tasks such as sentiment analysis,
named entity recognition, and language generation using popular frameworks like NLTK,
SpaCy, or Hugging Face Transformers.

3. Utilize statistical and machine learning methods to analyze language data, extracting
meaningful insights and patterns from textual information.

4. Identify and discuss ethical considerations related to NLP applications, including bias in
ianguage models, privacy concerns, and the societal impact of automated language
technologies.

Course Outline:

Unit 1: Introduction to Natural Language Processing

Overview of NLP: Definition, history, and applications in various fields, Fundamental
Concepts: Syntax, semantics, and pragmatics in language processing, Text Pre-processing
Techniques: Tokenization, stemming, lemmatization, and stop word removal, Feature
Extraction: Bag-of-words, term frequency-inverse document frequency (TF-IDF), and word
embedding (Word2Vec, GloVe).

Unit 2: Linguistic and Statistical Foundations

Part-of-Speech Tagging: Techniques and algorithms for tagging text, Named Entity
Recognition (NER): Methods for identifying entities in text and their applications, Parsing
‘l'echniques: Constituency and dependency parsing, Language Models: N-grams, Markov
models, and introduction to neura) language models.

Unit 3: Advanced NLP Techniques
Sentiment Anpalysis: Approaches lo determine sentiment in text, including rule-based and
machine Jearning methods, Text Classilication: Superviscd lecaming  (echnigues  for
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classifying text data, Sequence Models: Introduction to Recurrent Neural Networks (RNNs),

Long Short-Termm Memory (LSTM) networks, and their applications 1n NLP tasks,
Transformers and Attention Mechanisms: Understanding the transformer architecture and its

impact on NLP.

Unit 4: Practical Applications and Ethical Considerations
Machine Translation: Overview of translation techniques and tools, Chatbots and

Conversational Agents: Designing and implementing NLP-based chatbots, Ethical
Considerations: Bias in NLP models, privacy concerns, and responsible Al usage, Capstone
Project: Students will develop an NLP application of their choice, integrating the concepts
and techniques learned throughout the course.

Text bqoks:

1. Manning, Christopher, and Hinrich Schutze. Foundations of statistical natural language
processing, MIT press, 1999, '

2. Martin, James H. Speech and language processing: An introduction to natural language
processing, computational linguistics, and speech recognition. Pearson/Prentice Hall, 2009
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MJC-9 (P)
Natural Language Processing (P)

Z,

Exp
No.

Experiment Name

Text Pre-processing: Tokenization and Normalization

implementing Stemming and Lemmatization Techniques

Lol

Building a Rag-of-Words Model for Text Classification

Creating TF-IDF Vectors for Document Similarity

Generating Word Embedding using Word2Vec

Part-of-Speech Tagging with NLTK

Named Entity Recognition with SpaCy

Building a Simple Sentiment Analysis Model

=R | (w2 A +Fu

Implementing a Basic Chatbots using Rule-Based Techniques

Developing a Text Classification Model using Scikit-Learn

11

Training a Recurrent Neural Network for Sequence Prediction

12

Implementing LSTM for Sentiment Analysis

13

Using Transformers for Text Classification

14

Machine Transiation with Pre-trained Models

15

Develop a Complete NLP Application
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MIC-4
- Capstone Project I

Course Objectives:

The objectives of the "Capstone Project I" course are designed to provide students with the
opportunity to apply their acquired knowledge and skills in a practical, real-world context.
This course aims to enhance students' problem-solving abilities by engaging them in a
. comprehensive project that addresses a specific challenge or need within their field of study.

Students will work collaboratively in teams to conceptualize, plan, and initiate their projects,
ensuring they develop essential skills such as project management, critical thinking, and
effective communication. Furthermore, the course encourages students to integrate
interdisciplinary approaches, promoting innovation and creativity as they develop viable
solutions and prepare for subsequent stages of their capstone experience.

Learning Outcomes:

1. Students will demonstrate the ability to apply theoretical concepts and skills learned
throughout their academic program to a real-world project, showcasing their understanding
and integration of discipline-specific knowledge. '

2. Students will effectively collaborate in teams to identify, analyze, and address a specific
problem or need within their field, fostering teamwork and enhancing their interpersonal
skills.

3. Students will develop and implement a project plan that includes defining objectives,
setting milestones, and managing resources, thereby honing their project management and
organizational skills.

4. Students will enhance their communication skills by preparing and delivering presentations
on their project proposals, including the rationale, methodology, and expected outcomes,
effectively conveying their ideas to a diverse andience. - '
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MIC-5 (Th)
Introduction to Cloud Computing (Th)

Course Objectives:

. To understand the cloud computing reference model, its characteristics, benefits, and
historical developments.

: To explore cloud computing architecture, economics, and various types of clouds.
« To learn about virtualization techniques.

- To gain insights into cloud data management along with parallel computing models.

Learning Outcomes:
After completion of the course, students will be able to -
» Understand various service delivery models of a cloud computing

» Understand the virtualization and cloud computing concepts
» Explore some important cloud computing driven commercial systems and applications

« Bvaluate virtualization technologies, including VMware and its full virtualization, and
understand their integration with cloud computing.

Course Outline:

Unit-l The Vision of Cloud Computing: The Cloud Computing Reference Model -
Characteristics and Benefits - Historical Developments - Building Cloud Computing
Environments - Application Development - Infrastructure and System Development -
Computing Platforms. :

Unit-TT Cloud Computing Architecture and Economics: The Cloud Reference Model - Types
of Clouds - Economics of the Cloud - Cloud Infrastructure - Private Clouds - Software
Productivity in the Cloud - Open Challenges.

Unit-J1Y Virtualization: Characteristics of Virtualized Environments - Taxonomy of
Virtualization Techniques - Virtualization and Cloud Computing - Pros and Cons of
Virtualization - Technology Example: VMWARE: Full Virtualization.

Unit-1V Data in the Cloud: Relational Databases - Cloud File Systems: GFS And HDFS -
Big Table - Hbase - Dynamo - Cloud Data Stores: Datastore and Simple DB- MAPREDUCE
and Extensions - Parallel Computing MAPREDUCE Model - Relational Operations Using
MAPRIDUCE. '

Unit-V Cloud Platforms in Industry: Healthcare: ECG Analysis in the Cloud - Biology:
Protein Structure Prediction - Biology: Gene Expression Data Analysis for Cancer Diagnosis

- Geoscience: Satellite Image Processing.
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Text books:

I. Gautam Shroff, “Enterprise Cloud Computing: Technology, Architecture,
Applications”, Cambridge University Press, 2010

2. Rajkumar Buyya, Christian Vecchiola and S. Thamarai Selvi, “Mastering Cloud
Computing” - Foundations and Applications Programming”, MK publications, 2013,

3. Antonopoulos, N., & Gillam, L. “Cloud computing”. London: Springer, 2013.
Thomas Erl, “Cloud Computing: Concepts, Technology, and Architecture”, Pearson

Education, 2nd Edition, 2024.
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MIC-5 (P)
Introduction to Cloud Computing (P)

S. Ne. Lab Topic Description
Seftine up a basic cloud Introduction to cloud platforms (e.g.,
1 8t AWS, GCP, Azure) and setting up initial
environment -
cloud resources.
5 Building simple cloud-based Deploy a samnple web or Al application
applications using cloud services.
3 Exploring Cloud Reference Simulate laaS, PaaS, and SaaS layers
Models using tools or diagrams.
N Use cloud pricing calculators
Cost f1on ¢ .
4 ost Estimation and Resource (AWS/GCP) to estimate deployment
Usage .
costs and plan infrastructure.
5 Creating and managing virtual Launch and configure virtual machines
machines on a cloud platform.
6 Hands-on with virtualization tools Use tools like YMW?IE or Vu“.cua}Box o
.. understand virtualization principles.
Create and interact with cloud-based
7 Using Cloud Databases databases (¢.g., Google Cloud SQL,
AWS RDS, Firebase).
- . Q :
Working with HDFS and Big Data Practice basic Ha@oop %—II?FU commands
8 and explore Biglable-like storage
frameworks
systems,
Write and run simple MAPREDUCE
9 Implementing MAPREDUCE programs (e.g., word count) using
Hadoop or Python.
10 Analyzing healthcare data in the | Perform ECG data analysis using Google
cloud Colab or Azure Notebooks.
. " . Simulate protein structure prediction
-0& t ] . . .
i1 Cloud-based bioinformatics using datasets or biomnformancs APls m

gsimulation

12

Salellile imape prOCCSSINg using .
cloud touls

the cloud.

Use Google Earth Engine or cloud GIS |
platforus for basic image processing and
analysis.
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MIC-6 (Th)
Data Analytics and Visualization (Th)
Course Objectives:

The objective of the "Data Analytics and Visualization” course is to equip students with the
foundational skills and knowledge required to analyze and interpret complex data. This
course aims to develop students' abilities to use data analytics techniques for uncovering
trends, patterns, and insights, as well as to visualize data effectively for decision-making.
Students will learn to apply statistical methods, utilize key tools and technologies, and design
data-driven visual narratives, preparing them for roles that require analytical thinking and

visual communication.

Learning Outcomes:

1. Statistical and analytical methods to analyze complex datasets, identifying trends and
patterns that inform decision-making.

- 2. Create clear, effective visualizations using industry-standard tools (such as Tableau, Power
BI, or Python libraries) to communicate data insights to diverse audiences.

3. Apply data analytics processes to solve practical problems, translating analytical findings
into actionable recommendations.

4. Design visual narratives and dashboards to present data insights, demonstrating proficiency
mn storytelling with data for improved audience understanding.

Course Outline:

Unit 1: Fundamentals of Data Analytics

Introduction to Data Analytics: Overview, importance, applications, and types (descriptive,
diagnostic, predictive, prescriptive), Data Collection and Data Types: Structured vs.
unstructured data, primary vs. secondary data sources, Data Preparation: Data cleaning,
handling missing values, outlier detection, Data Transformation: Feature scaling, encoding
categorical variables, and feature selection, Exploratory Data Analysis (EDA): Descriptive
statistics, summary statistics, and initial data exploration techniques

Unit 2: Statistical Methods and Data Analytics Techniques

Statisttcal Foundations: Probability, distributions, sampling, hypothesis testing, Inferential
Statistics: Confidence intervals, p-values, t-tests, chi-square tests, Regression Analysis:
Simple and multiple linear regression, logistic regression, Classification Techniques:
Decision trees, k-nearest neighbours, Naive Bayes, Clustering Techniques: K-means,
hierarchical clustering, and applications 1n market segmentation

Unit 3: Data Visualization Principles and Techniques

Introduction to Data Visualization: Importance, principles of effective visualization, types of
charts and graphs, Visualization Tools: Introduction to popular tools (Tablean, Power BI, and
Python libraries like Matplotlib and Seaborn), Data Dashboard Design: Fundamentals of
creating interactive dashboards, layout and design principles, Storytelling with Data: Building
a narrative, selecting visuals, and designing for impact, Advanced Visualization Techniques:
Heatmaps, scatter plots, and geospatial visualizations
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Unit 4: Applications and Case Studies in Data Analytics :
Time Series Analysis: Moving averages, trend analysis, and forecasting, Sentiment Analysis
and Text Analytics: Rasics of NLP, sentiment scoring, and keyweord analysis, Big Data
Analytics: Overview of big data, tools (Hadoop, Spark), and applications, Case Studies: Real-
world applications in business, healthcare, and social media, Ethics and Data Privacy:
Understanding ethical concerns, data privacy laws, and responsible data handling.

Text books:

1. EMC Education Services, ed. Data science and big data analytics: discovering, analyzing,
visualizing and presenting data. John Wiley & Sons, 2014.

2. Miner, Gary. Practical Text Mining and Siatistical Analysis for Non-structured Text Data
Applications. Vol. 1000, Academic Press, 2012

MIC-6 (P)

- Data Analytics and Visualization (P)

Exp. No. Experiment Name

1 Data Cleaning: Handling Missing Values and Outliers
2 Data Transformation: Feature Scaling and Normalization
3 Exploratory Data Analysis (EDA) with Pandas
4 Creating Basic Visualizations with Matplotlib
5 Data Visualization using Seaborn: Pair Plots and Heatmaps
6 Building Interactive Dashboards in Tableau
7 Implementing Logistic Regression for Binary Classification
g Time Series Analysis: Analyzin-g Scasonal Trends
9 K-means Clustering: Segmenting Customers
10 Decision Tree Classification: Implementing and Visualizing
11 Sentiment Analysis of Text Data |
12 Building a Predictive Model using Regression Techniques
13 Geospatial Visualization using Folium
14 Association Rule Mining: Market Basket Analysis |

BE Data Analytics and Visualization Case Study
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SEMESTER -VI

MJC-10
Major Project

Course Objectives:

The course objectives for the "Major Project” are designed to guide students through the
process of planning, developing, and implementing a comprehensive project that addresses a
real-world problem or need within their field of study. Students will engage in extensive
research to formulate a project proposal, apply theoretical knowledge and practical skills
acquired thronghout their academic program, and utilize project management techniques fo
ensure successfill execution. The objective is to foster critical thinking, creativity, and
mnovation, enabling students to work mdependently or collaboratively while effectively
communicating their findings and solutions. Ultimately, this project aims to enhance students'
professional readiness, equipping them with the necessary experience and skills to tackle
complex challenges in their future careers

MJC-11 (Th)
Generative Al (Th)
Course Objectives:

The objective of the "Generative AI" course is to provide students with a comprehensive
understanding of the principles and techniques underlying generative models in artificial
mntelligence. This course aims to explore various generative approaches, including Generative
Adversarial Networks (GANs), Variational Autoencoders (VAEs), and transformer-based
models. Students will lear to design, implement, and evaluate generative systems for diverse
applications such as image synthesis, text generation, and data augmentation. Additionally,
the course will address ethical considerations and the societal impact of generative Al
technologies, equipping students with the knowledge to create responsible and innovative
solutions in the field.

Learning Outcomes:

1. Students will demonstrate a solid understanding of the fundamental concepts and
architectures of generative models, including GANs, VAEs, and transformers, and their

applications in various domains.

2. Students will be able to design, implement, and evaluate generative Al systems using‘

popular frameworks, analyzing their performance through appropriate metrics and
visualization techniques.

3. Students will be equipped to apply generative Al techniques to solve real-world problems,
inciuding but not limited to image synthesis, text generation, and data augmentation,
showcasing creativity and technical proficiency.
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4. Students will develop an awareness of the ethical implications of generative Al, including
issues related to bias, data privacy, and the potential societal impact of deploying generative
technologies, fostering responsible innovation in their work.

Course Qutline:

Unit 1: Introduction to Generative Al
Overview of Generative AL Definition, history, and importance in Al, Types of Generative
Models: Introduction to Generative Adversarial Networks (GANs), Variational Autoencoders
(VAEs), and autoregressive models, Basic Concepts: Probability distributions, latent
variables, and representation leaming.

Unit 2: Generative Adversarial Networks (GANs)

Architecture of GANs: Understanding the generator and discriminator networks, Training
GANs: The adversarial training process, loss functions, and convergence issues, Applications
of GANs: Image generation, style transfer, and data augmentation.

Unit 3: Variational Autoencoders (VAEs)

Understanding VAEs: Encoder-decoder architecture and Jatent space represeniation, Training
VAEs: The parameterization tricks and loss functions, Applications of VAEs: Image
generation, semi-supervised learning, and anomaly detection,

Unit 4: Advanced Topics and Applications

Transformers and Attention Mechanisms: Introduction to transformer architectures and their
application in generative tasks, Ethical Considerations: Bias, fairness, and the implications of
generative Al technologies, Hands-on Projects: Practical implementation of generative models on
real-world datasefs, including project presentations and critiques.

Textbooks:
1. Foster, David. Generative deep learning, 2022

2. Valle, Rafael. Hands-On Generative Adversarial Networks with Keras: Your guide to
implementing next-generation generative adversarial networks, 2019,
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MJC-11 (P)
Generative Al (P)

Experiment Name

Implementing a Simple GAN for Image Generation

2 Training a GAN on MNIST Dataset

3 Using Conditional GANs for Image Synthesis

4 Building a Variational Autc;)encoder for Image Generation
5 Exploring Latent Space Manipulation u-(ith VAEs

6 Implementing Style Transfer with GANs

7 Creating Image Inpainting Using GANs

8 Training a Text Generation Model using Transformers

9 Fine-tuning a Pre-trained GPT Model for Story Generation
10 Developing a GAN for Video Generation

11 Anomaly Detection using VAEs |

12 Texi-to-Image Generation with DALL-E

13 Exploring Music Generation with RNNs

14 | Implementing Data Augmentation Techniques using GANs
15 Evaluating Generative Models using Inception Score
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MJC-12 (Th)
Deep Learning (Th)

Course Objectives:

The objective of the "Deep Learning" course is o provide students with a thorough
understanding of deep learning methodologies, architectures, and their applications in various
domains. This course aims to equip students with the knowledge and skills necessary to
design, implement, and optimize deep learning models, focusing on techniques such as
convolutional networks, recurrent networks, and generative models. By the end of the course,
students will be able to leverage deep learning frameworks to solve complex problems in
areas such as computer vision, natural language processing, and reinforcement leaming, as
well as critically evaluate the performance and ethical implications of their models.

Learning OQutcomes:

1. Explain the fundamental principles of deep learning, including neural network
architectures, activation functions, and optimization techniques.

2. Develop, train, and fine-tune various deep jearning models using frameworks such as
TensorFlow and PyTorch for tasks in computer vision, natural language processing, and
reinforcement learning.

3. Assess the effectiveness of deep learning models using appropriate metrics and validation
techniques, and apply strategies for model improvement.

4. Analyze the ethical implications of deep learning applications, including bias, fairness, and
fransparency, ensuring responsible depioyment of models real-world scenarios.

Course Qutline:

Unit 1: Introduction to Deep Learning

Qverview of Deep Learning: Definition, history, and significance in machine learning, Neural
Networks Basics: Structure of neurons, layers, and activation functions, Types of Neural
Networks: Feedforward networks, deep neural networks, and their applications, Learning
Paradigms: Supervised, unsupervised, and reinforcement learning in the context of deep
learning,

Deep Learning Frameworks: Introduction to TensorFlow and PyTorch.

Unit 2: Training Deep Learning Models

Forward Propagation: Understanding how data flows through neural networks, Loss
Functions: Types of loss functions (e.g., mean squared error, Cross-entropy),
Backpropagation Algorithm: Deriving gradients and updating weights, Optimization
Techniques: Gradient descent, stochastic gradient descent (SGD), Adam optimizer, and
learning rate schedules, Overfitting and Regularization: Techniques such as dropout and 1.2
regularization. .

Unit 3: Advanced Deep Learning Architectures
Convolutional Neural Networks (CNNs): Architecture, convolutional layers, pooling, and

applications in image processing, Recurrent Neural Networks (RNNs): Structure, applications
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in sequence data, and issues like vanishing gradients, Long Short-Term Memory (LSTM)
Networks: Understanding LSTMs and their advantages in sequential data processing,
Generative Adversarial Networks (GANSs): Introduction, architecture, and applications in data
generation, Transformers and Attention Mechanisms: Basics of transformers and their role in

NLP.

Unit 4: Practical Applications and Ethical Considerations
Transfer Learning: Utilizing pre-trained models for new tasks, Mode! Evaluation: Techniques

for assessing model performance and fine-tuning, Case Studies: Applications of deep learning
in computer vision, patural language processing, and healthcare, Ethics in Deep Learning:
Analyzing bias, fairness, and the societal impact of deep learning technologies, Future
Trends: Exploring emerging topics in deep learning and AL

Text books:

1. Goodfellow, Ian. Deep learning. 2016.

2. Aggarwal, Charu C. Neural networks and deep learning. Vol. 10, no. 978. Cham: springer,
2018.
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MJC-12 (P)
Deep Learning (P)

Exp Experiment

No

1 Implement a single-layer neural network and understand forward
propagation and activation functions.

2 Experiment with sigmoid, ReLU, and Tanh activation functions to see
their effects on model performance.

3 Manually implement backpropagation m a simple neural network fo learn
how gradients are calculated and used for updating weights.

4 Perform normalization, scaling, and data augmentation to observe their
impact on model accuracy and convergence.

5 Build a multi-layer perceptron (MLP) and train it on a dataset like
MNIST, using a deep leaming framework.

6 Configure TensorFlow or PyTorch on a GPU and test speed differences
between CPU and GPU for a simple operation.

7 Implement and compare optimization algorithms like standard gradient
descent, Adam, and RMSprop on a neural network.

8 Experiment with dropout and L2 regularization, and analyze their effects |
on overfitting and model performance.

9 Construct and train a CNN for image clagsification {e.g., MNIST or
CIFAR-10), exploring convolutional and pooling layers.

10 | Build an RNN for sequence data, such as text generation, and observe the
effects of different RNN units.

11 Implement an LSTM network for a time-series prediction task to explore
its effectiveness in handhng long-term dependencies.

12 | Fine-tune a pretrained model (e.g., ResNet or VGG) for a specific task
like image classification.

13 | Build a stmple Generative Adversarial Network (GAN) and fran it on a
small dataset like MNIST to generate new images.

14 | Use grid search or random search to expeﬁﬁieﬁf with hypé'r”parametérsm
and evaluate model performance using accuracy, precision, recall, and
Fl-score.

15 | Learn basic model deployment by serving a trained model using a

framework like TensorFlow Serving or Flask for real-time inference.
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MIC-7
Ethics and Social Implications of Artificial Intelligence

Course Objectives:

» To introduce students to the ethical considerations surrounding the development and
deployment of artificial intelligence (AI) technologies. :

¢ To provide an understanding of the role of ethics in Al and its imphcations for human
life. :

+ To explore various frameworks, models, and perspectives used to govern Al systems
and ensure their alignment with human rights and ethical principles.

» To analyze real-world cases and applications of Al ethics across different domains

~ including transportation, military, healthcare, education, policy, and smart cities.

Learning Outcomes:
After completion of the course, students will be able to

* Define and explain the significance of ethics in the context of artificial intelligence.
o Identify and ecvaluate ethical considerations inherent in the development and

deployment of Al technologies.
» Analyze the ethical implications of Al on accountability, transparency, and
responsibility within computer systems.

Conrse Outline:

Unit-I Introduction to Fthics of AI Role of Artificial Intelligence in Human Life,
Understanding Ethics, Why Ethics in AI? Ethical Considerations of AL, Current Initiatives in
Al and Ethics, Ethical Issues with our Relationship with Artificial Entities

Unit-I1 Framework And Models Al Governance by Human-Right Centred Design,
Normative Models, Role of Professional Norms, Teaching Machines to be Moral

Unit-XII Concepts and Issues Accountability in Computer Systems, Transparency,
Responsibility and AL Race and Gender, Al as a Moral Right-holder

Unit-IV Perspectives and Approaches Perspectives on Ethics of Al, Integrating Ethical
Values and Economic Value, Automating Origination, Al a Binary Approach, Machine
Learning Values, Artificial Moral Agent ’

Unit-V Cases and Application Ethics of Artificial Intelligence in Transport, Ethical Al in
Military, Biomedical rescarch, Patient Care, Public Health, Robot Teaching, Pedagogy,
Policy, Smart City Ethics,

Text books:
1. Paula Boddington, “Towards a Code of Ethics for Artificial Intelligence”, Springer,
2017

2, Markus D. Dubber, Frank Pasquale, Sunit Das, “The Oxford Handbook of Tthics of
AT, Oxford University Press Edited book, 2020
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S. Matthew Liao, “Ethics of Artificial Intelligence”, Oxford University Press Edited
RBook, 2020 Wallach, W., & Allen, C, “Moral machines: Teaching robots right from
wrong”, Oxford University Press, 2008,
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MIC-8 (Th)
Introduction to Operations Research and Linear
programming ('T'h)

- Course Objectives:

The primary objective of this course is to introduce students to the fundamental concepts,
models, and techniques of Operations Research (OR), with a strong emphasis on Linear
Programming (LP). Students will learn to model real-world decision-making problems
mathematically and solve them using optimization methods. The course aims to develop
analytical thinking and problem-solving skills by applying OR tools fo areas such as resource
allocation, production planning, scheduling, and logistics.

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

» Define and explain key concepts and scope of Operations Research

¢ Formulate real-life decision-making problems into mathematical models
~* Solve linear programming problems using standard methods

» Perform sensitivity analysis and interpret results

» Understand and apply the concept of duality in LP

» Use software tools to model and solve OR problems

» Solve specialized LP problems

Course Outline:

Unit 1 Origin & Development of OR, Different Phases of OR study, Methodology of OR,
Scope and Limitations of OR, OR in decision making, Applications of OR.

Unit 2 Linear Programming: Linear combination of vectors, Linearly independent/dependent
vectors, Basis of a vector space, Convex set and its properties, Extreme points, General
Linear programming problem (LPP), Standard and canonical form of LPP, Formulation of
LPP, Graphical solution, Simplex method, Artificial variable techniques- Two Phase Method;
Charnes M Method, Special cases in LPP, Finding Inverse of a matrix using Simplex method,
solving system of linear equations using Simplex method

Unit 3 Duality: Definition of the dual problem, Primal-dual relationships, Economic
Interpretation of Duality, Dual simplex Method

Unit 4 Sensitivity analysis: Shadow Price, Graphical and simplex method based approach for
changes in cost and resource vector
‘Text books:

1. G. Hadley: Linear Programming, New Delhi: Narosa Publishing House
2. A. Ravindran, D. T. Phillips and James J. Solberg: Operations Research- Principles and

Practice, John Wiley & Sons, 2005
3. H. A. Taha: Operations Research-An Introduction, Prentice Hall, 9th Fdition, 2010.
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\7 4. F.S. Hillier, G.J. Lieberman: Introduction to Operations Research- Concepts and Cases, gih

Edition, Tata McGraw Hill, 2010

MIC-8 (P)

Introduction to Operations Research and Linear

programming (P)
t. To solve Linear Programiming Problem using Graphical Method with
(1) multiple constraints
(i1) Unbounded solution
(iii) Infeasible solution
(iv) Alternative or multiple solution

2. Solution of LPP with simplex method.

3. Solution of LPP with unrestricted variables through Simplex method.

4. Problem solving using M-Charnes method.
5. Problem solving using Two Phase method.
6. lllustration of following speciai cases in LPP ﬁsing Simplex method
(1} Unrestricted variables
(ii) Unbounded solution
(111) Infeasible solution
(1v) Alternative or multiple solution
7. Problems based on Dual simplex method.

8. Problems based on sensitivity analysis.
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SEMESTER -V1I

MJC-13 (Th)
Artificial Internet of Things (Th)

Course Objectives:

The objective of this course is to provide students with an in-depth understanding of the
principles and techniques involved in the integration of artificial intelligence with the Internet
of Things (IoT). Students will explore advanced concepts in loT architecture, data analytics,
machine leamning algorithms, and real-time processing, enabling them to design and
implement intelligent IoT systems. Additionally, the course will emphasize the development
of scalable solutions that address real-world challenges, focusing on applications across
various domains such as smart cities, healthcare, and industrial automation.

Learning Outcomes:

1. Design and implement intelligent IoT systems by effectively integrating artificial
intelligence techniques, enhancing data processing and decision-making capabilities.

2. Demonstrates proficiency in analyzing and mterpreting large volumes of data generated by
IoT devices, employing advanced analytics techniques to derive actionable insi ghts.

3. Develop scalable 1oT solutions that can be deployed in real-world scenarios, ensuring
optimal performance and reliability across various applications such as smart homes,

healthcare, and industrial automation.

4. Critical evaluation of ethical and security issues related to the deployment of Al and IoT
technologies, proposing strategies to mitigate risks and ensure responsible use of technology.

Course Qutline:

Unit 1: Introduction to the Internet of Things
Overview of IoT: Definition, architecture, and applications, JoT Communication Protocols:

MQTT, CoAP, HTTP, and WebSockets, Sensor Technologies: Types of sensors and their
roles in IoT, IoT Hardware Platforms: Overview of platforms like Arduino, Raspberry Pi, and
ESPB266.

Unit 2: Data Management and Analytics in IoT

Data Collection and Storage: Technigues for managing data generated by IoT devices, Data
Processing Techniques: Stream processing vs. batch processing, Big Data Technologies:
introduction to Hadoop, Spark, and NoSQL databases, Data Analytics: Tools and methods
for analyzing oT data, including machine learning applications.

Unit 3: Artificial Intelligence in IoT

AT Algorithims for 10T: Overview of machine learning, deep leamning, and reinforcement
learmning.
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Al-Driven Decision Making: Implementing Al for real-time decision-making in foT
applications.
Predictive Analytics: Using Al to predict trends and patterns in IoT dafa, Edge Computing:

PR P

Introduction to edge computing and its importance in reducing latency.

Unit 4: Security, Ethics, and Future Trends

ToT Security Challenges: Overview of vulnerabilities and security measures m IoT systems,
Ethical Considerations: Addressing privacy and ethical implications of IoT and Al, Emerging
Trends in ToT: Future technologies, standards, and the role of Al in JoT evolution, Capstone
Project: Development of a comprehensive IoT application integrating Al techniques and
addressing real-world challenges.

Text books:

1. Hersent, Olivier, David Boswarthick, and Omar Elloumi. The internet of things: Key
applications and protocols. John Wiley & Sons, 2011

2. Kranz, Maciej. Building the internet of things: Implement new business models, disrupt
competitors, transform your industry. John Wiley & Sons, 2016 '

MJIC-13 (P} |
Artificial Internet of Things (P)

Exp No Experiment Name
1 Setting Up a Raspberry Pi for IoT Applications
2 Designing an Arduino-Based Temperature Monitoring System
3 Implementing MQTT Protocol for Device Communication
4 Developing a Smart Home Automation System
5 Using ESP8266 to Connect to Wi-Fi and Send Data
6 Building a Real-Time Data Dashboard using loT Data N
7 Implementing Data Analytics on JoT Sensor Data R
8 Creating a Predictive Maintenance Model for IoT Devices
9 Securing loT Communication with Encryption Techniques
16 Deploying a Machine Learning Model on Edge Devices
11 Building an IoT-Based Smart Irrigation System
12 Uising N()SQL Databases 1o Store [oT Data
13 Developing a Chatbots for IoT Device Management
14 Implementing a Sensor Network for Environmental Monitoring
15 Evaluating Performance Metrics of loT Deviceé
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MJC-14 (Th)
Big Data Analytics (Th)
Course Objectives:

The objective of this course is to provide a comprehensive understanding of big data analytics
concepts, tools, and techniques. Participants will explore the various stages of data
processing, including data acquisition, storage, analysis, and visualization. They will gain
proficiency in using big data technologies such as Hadoop, Spark, and NoSQL databases to
handle large-scale datasets. Additionally, the course aims to equip participants with the skills
to apply statistical methods and machine learning algorithms to derive meaningful insights
from complex data structures, ultimately preparing them to tackle real-world challenges in
data-driven decision-making,

Learning Ontcomes:

I. Demonstrate proficiency in iltilizing big data technologies, including Hadoop and Spark,
for efficient data storage, processing, and analysis.

2. Develop and apply advanced analytical skills using machine learning algorithms to extract
valnable insights from large-scale datasets.

3. Create and interpret data visualizations that effectively communicate complex findings to
stakeholders, enhancing data-driven decision-making. '

4. Exhibit critical thinking in addressing ethical considerations, data privacy, and security
challenges in the realm of big data analytics.

Cours_e Outline:

Unit 1: Introduction to Big Data
Overview of Big Data: Definition, characteristics, and importance in today's data-driven

world, Big Data Technologies: Introduction to Hadoop, Spark, and NoSQL databases, Data
Sources: Types of big data (structured, unstructured, semi-structured) and data acquisition
methods, Data Processing Frameworks: Batch vs. real-time processing, and the role of data

lakes. '

Unit 2: Data Storage and Management

Hadoop Ecosystem: Components of Hadoop (HDFS, MapReduce, YARN) and their roles,
NoSQL Databases: Types of NoSQL databases (document, key-value, column-family, graph)
and their use cases, Data Warehousing: Concepts and architecture of data warehouses and
their integration with big data technologies, Data Integration Techmiques: ETL (Extract,
Transform, Load) processes and tools for big data.

Unit 3: Data Analysis and Machine Learning

Statistical Analysie: Descriptive and inferential statistics for big data analysis, Machine
Learning Algorithms: Overview of supervised and unsupervised learning algorithms
applicable to big data, Spark MLIib: Utilizing Spark's machine learning library for scalable
model training and evaluation, Data Mining Techniques: Techniques for discovering patterns

and knowledge from large datasets.
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Einit 4: Data Visualization and Ethical Considerations

Data Visualization Tools: Introduction to tools like Tableau, Power Bl, and Python libraries
(Matplotlib, Seaborn). Visualizing Big Data: Techniques for visualizing large datasets and
communicating insights effectively, Ethics in Big Data: Discussion on data privacy, security,
and ethical implications in data analytics, Apply the concepts learned to solve a real-world

big data problem.

Text books:

1. Baesens, Bart. Analytics in a big data world: The essential guide to data science and its

applications. John Wiley & Sons, 2014
2. DeRoos, Dirk. Hadoop for dumimies. John Wiley & Sons, 2014

- MJC-14 (P)
Big Data Analytics (P)

Exp. No. | Experiment Name

Setting Up Hadoop and HDFS

Data Storage and Retrieval in HDFS

Writing and Executing a Basic MapReduce Job

Hands-On with Spark: Setting Up and Running Spark Jobs
Loading Data in Spark and Performing RDD Operations
Real-Time Data Processing with Spark Streaming
Implementing Data Cleaning and Transformation
Exploring NoSQL Databases: Working with MongoDB
Data Import and Export in MongoDB

Data Visualization with Tablean: Creating Dashboards
Exploratory Data Analysis using Python’s Pandas and Matplotlib
Implementing Machine Learning Models with Spark MLIib
Text Data Analysis and Sentiment Analysis in Big Data
Building a Data Pipeline using Apache Kafka and Spark
Analyzing a Large Dataset and Presenting Findings
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MJC-15(Th)
Advanced Machine Learning (Th)

Course Objectives:

The objective of this course is to deepen students’ understanding of advanced machine
leaming algorithms and techniques, equipping them with skills to analyze, design, and
implement sophisticated models that address complex data challenges. Through exposure 1o
advanced topics like ensemble methods, deep leaming, and reinforcement learning, students
will develop the ability to critically evaluate model performance, optimize algorithms for
specific applications, and incorporate ethical considerations in real-world deployments. The
course aims to prepare students to innovatively apply machine learning solutions across
diverse domains, promoting both technical expertise and responsible Al practices.

Learning Outcomes:

1. Demonstrate proficiency in implementing advanced machine learning algorithms,
including ensemble methods, decp learning architectures, and reinforcement learning, to

address complex data-driven problems.

2. Develop skills to rigorously assess model performance, apply hyperparameter tuning, and
utilize optimization techniques to enhance the accuracy, efficiency, and generalizability of

machine Jearning models,

3. Identify and address ethical considerations in machine learning, understanding biases in
data, model interpretability, and the social implications of deploying AT systems in real-world

contexts.

4. Formulate creative solutions for domain-specific challenges by applying machine learning
methodologies, demonstrating an ability to leverage and adapt techniques for specialized
applications n fields like computer vision, NLP, and predictive analytics.

Conrse Outline:

Unit 1: Foundations of Advanced Machine Learning

Overview of Advanced Machine Learning: Introduction and key concepts, Ensemble
Methods: Bagging, boosting, and stacking techniques, Model Evaluation and Selection:
Cross-validation, ROC curves, precision-recall, and F1 score, Hyperparameter Tuning: Grid
search, random search, and Bayesian optimization.

Unit 2: High-Dimensional Machine Learning
Matrix Analysis: Eigen analysis, Rank Analysis, and Speetral Graph Theory, Probability:
txponential family of distribution, Sutficient Statistics Curse of Dimensionality, Sparsity,

Parametric and non-Parametric High-Dimensional Regression and Classification, SVM and
MCM, Kernel-Based Methods, Matrix Factorization and Low-Rank Approximation
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Unit 3: Reinforcement Learning

Tntroduction to Reinforcement Learning: Key concepts and terminologies, Markov Decision
Processes (MDP): States, actions, rewards, and policies, Q-Learning and SARSA: Algorithms
and implementations, Deep Reinforcement Learning: Combining neural networks with

reinforcement learning.

Unit 4: Graph Machine Learning
Graph as Universal Data Structure, Laplacian matrix; Smoothness, Dirichlet Energy,

Laplacian Beltrami operator, Graph Construction and Graph Learning from Data, Graph-
based Semi-Supervised, Supervised, and Unsupervised ML algorithms, Graph Regularization
and Label Propagation, Graph Embedding and Graph Representation Learning, Graph
(Deep)Learning: Graph Neural Networks, Architecture, and Applications, Manifold Machine
Learning, case study, Future trend of Advanced ML, Limitations.

Text books:
1. Mitchell, Tom Michael. Key ideas in nachine learning, Machine learning, 2017

2. Hatrington, P. Machine Learning in Action. Manning Publications, 2012
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MJC-15 (P)
Advanced Machine Learning (P)

Exp No Experiment Name

1 Implementing Linear Regression from Scratch
2 Deciston Tree Classifier: Building and Visualization
3 Ensemble Learning: Random Forest vs. Gradient Boosting
4 Evaluating Model Performance with ROC Curves
5 Analysis of Bayesian optimization.
6 Calculation of Eigén analysis and Rank analysis
7 Building a High-Dimensional Regression
8 Implementation of SVM and MCM,
9 Implementing of Kernel-Based Methods

10 Q-Learning: Concepts and Implementation
11 Implementation of DON

12 Graph Constroction and Graph Learning from Data
13 : Graph Regularization and Label Propagation
14 Graph Embedding and GTéph Representation Learning
15 Graph (Deep)Learning: Graph Neural Networks

MIC-9
Capstone Project 11

Course Objective: ,
The objectives of "Capstone Project II" are to provide students with an opportunity to

synthesize and apply their acquired knowledge and skills in a comprehensive, hands-on
project that addresses a real-world problem or research question. Students will engage in
independent research and project development, allowing them to explore advanced topics in
their field of study. The course aims to foster critical thinking, creativity, and problem-solving
abilities, encouraging students to innovate and design effective solutions. Additionaily,
students will enhance their collaboration and communication skills through teamwork and
presentations, preparing them for professional and academic success.
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SEMESTER -VII

MJC-16 (Th)
Advanced Artificial Intelligence (Th)

Course Objectives:

The objective of the "Advanced Artificial Intelligence" course is to. teach modern
probabilistic reasoning methods that are widely used in computer science, particularly m AL
These methods are transformative for tackling a variety of computational problems across
numerous fields. The course aims to equip students with a deep understanding of topics such
as inference and decision-making under uncertainty. Upon completion, students should be
able to read relevant research literature and apply these methods to applications in Al and
beyond. '

Learning Outcomes:

1. Construct and apply probabilistic graphical models, such as Bayesian and Markov
networks, to represent and solve complex real-world problems involving uncertainty.

2. Apply exact and approximate inference algorithms, including variable elimination, belief
propagation, and sampling methods, to facilitate decision-making in uncertain environments.

3. Utilize utility functions, expected utility, and decision theory principles to optimize
decision-making processes in Al systems for various application domains.

4. Assess the strengths, limitations, and practical applications of advanced Al techniques and
algorithms, enabling informed selection and adaptation of methods to suit specific research or -
industry needs.

Course Quthine:

Unit 1: Foundations of Probabilistic Reasoning and Al

Introduction to Artificial Intelligence: Overview, significance, applications, and types of Al
(reactive, limited memory, theory of mind, self-aware), Fundamentals of Probability Theory:
Concepts of probability, conditional probability, Bayes’ theorem, and independence,
Graphical Models Basics: Bayes networks, independence, I-Maps, and undirected graphical
models, Data Representation and Transformation: Data types, feature engineering, feature
selection, and encoding for Al models.

Unit 2: Inference and Probabilistic Graphical Models

Inference in Graphical Models: Variable elimination, clique trees, belief propagation, and
sampling methods, Bayes and Markov Networks: Structure and applications of Bayes
neiworks and Markov networks, Optimization Techniques in  AlL Introduction to
optimization, gradient descent, and tree-based structures, Approximate Inference Methods:
Sampling techniques, MAP inference, and handling uncertainties.

Unit 3: Leaming in Al Models and Structure Learning

Learning and Parameter Estimation: Parameter estimalion, learning in Bayestan nctworks,
shared parameters, Structure Learning: Techniques for leaming model structure, structure
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search, and template-based representations, Inference in Temporal Models: Handling
dynamic data, temporal inference, and applications in time-series data, Partially Observed
Data: Approaches to manage missing data, EM algorithm, and hidden variables.

Unit 4: Decision-Making, Caunsality, and AT Applications
Causal Reasoning: Principles of causality in Al identifying cause-and-effect relationships,

and applications, Decision Theory in Al Utility functions, decision-making models, and
expected utility, Advanced Decision-Making: Value of information, decision-making under
uncertainty, and real-world application scenarios, Al Ethics and Privacy: Overview of ethical
concerns, responsible Al, and privacy considerations in Al systems.

Text books:

1. Russell, Stuart J., and Peter Norvig. Artificial intelligence: a modern approach. Pearson,
2016

2. Poole, David L., and Alan K. Mackworth. Artificial Intelligence: foundations of
computational agents. Second Edition, 2017

MJC-16 (P)
Advanced Artificial Intelligence (P)

Exp No. Experiment Name
1 Explornng Basic Al Concepts and Applications
2 . Implementing Bayesian Inference using Python
3 Analyzing Conditional Probability and Bayes' Theorem
4 Building a Simple Bayes Network for Classification
5 Creating and Analyzing Markov Models
6 Visualizing Graphical Models and Their Applications
7 Experimenting with Feature Engineering Techniqﬁcs
8 Encoding Categorical Variables and Analyzing Effects
9 Data Transformation Technigques: Scaling and Normalization
10 Implementing Variable Elimination in Graphical Models
11 Applying Sampling Methods in Probabilistic Inference
12 Conducting Gradient Descent for Optimization Problems
13 Implementing the EM Algorithm for Missing Data
14 Evaluating Decision-Making Models with Utility Functions
-1 Case Study: Analyzing Ethics and Privacy Tssues in A¥
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MIC-106(Th)
Deep Learning and its Applications (Th)

Course Objectives: :

The course "Deep Leaming and its Applications" aims to provide students with a
comprehensive understanding of deep learning concepts, architectures, and techniques, as
well as their practical applications across various domains. Students will explore foundational
topics such as neural networks, convolutional networks, and recurrent networks, while
gaining hands-on experience in building, training, and deploying deep leaming models using
popular frameworks like TensorFlow and PyTorch. Emphasis will be placed on real-world
applications, including image and speech recognition, natural language processing, and
generative models, enabling students to critically analyze and implement deep learning
solutions to complex problems in fields such as healthcare, finance, and robotics. Through a
combination of theoretical insights and practical projects, students will be equipped with the
skills necessary to innovate and contribute to advancements in deep learning technology.

L.earning Qutcomes:

1. Students will demonstrate a thorough understanding of deep léarning concepts, including
neural networks, optimization techniques, and various architectures (e.g., CNNs, RNNs}, and
their suitability for different types of problems.

2. Students will be able to implement, train, and evaluate deep learning models using popular
frameworks such as TensorFlow and PyTorch, showcasing their ability to apply theoretical
knowledge to practical situations.

3. Students will be proficient in developing and deploying deep learning applications in real-
world scenarios, such as image classification, speech recognition, and natural language
processing, effectively leveraging deep learning techniques to solve complex challenges.

4. Students will critically analyze current research in deep leamning, evaluating emerging
trends and technologies, and will be able to present findings on novel applications or
improvements in deep learning methedologies, contributing 10 ongoing advancements m the
field.

Course Outline:

Unit 1: Introduction to Deep Learning

Overview of Machine Leamning and Deep Leamning History and Evolution of Neural
Networks, Fundamentals of Neural Networks: Neurons, Activation Functions, and
Architecture, Training Neural Networks: Forward and Backward Propagation Optimization
Techniques: Gradient Descenl, Stochastic Gradient Descent Evaluation Metrics: Accuracy,
Precision, Recall, F1-Score

Unit 2: Deep Leaming Architectures

Convolutional Neural Networks (CNNs): Structure and Applications, Recurrent Neural
Networks (RNNs): Understanding Sequence Data Long Shori-Term Memory Networks
(LSI'Ms) and Gated Recurrent Units (GRUs) Generative Adversarial Networks (GANs):
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Concepts and Use Cases Antoencoders: Structure and Applications in Dimensionality
Reduction Transfer Learning: Techniques and Applications in Deep Learning

Unit 3: Tools and Frameworks
Introduction to Deep Leaming Frameworks: TensorFlow and PyTorch Building Neural

Networks with TensorFlow: Basics to Advanced Implementing CNNs and RNNs using
PyTorch Data Pre-processing Techniques: Normalization, Augmentation, and Batching,
Hyperparameter Tuning and Model Selection Strategies Model Deployment: Best Practices

for Production

Unit 4: Applications of Deep Learning -
Image Processing Applications: Object Detection, Image Segmentation Natural Language

Processing: Text Classification, Sentiment Analysis Speech Recognition: Basics and Deep
Learning Approaches Reinforcement Learning: Introduction and Applications Ethical
Considerations in Deep Learning: Bias and Fairness. Future Trends in Deep Learning:

Research Directions and Innovations.

Text books:
1. Goodfellow, lan. Deep learning. 2016,

2, Aggarwal, Charu C. Neural networks and deép learning. Vol. 10, no. 978. Cham: springer,
2018. ' '
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MIC-10 (P)
Deep Learning and its Applications (P)

Exp. | Experiment Name
No.

1 Setting Up a Deep Learning Environment

2 Implementing a Simple Neural Network from Scratch

3 Training a Neural Network on the MNIST Dataset

4 Building and Training a Convolutional Neural Network (CNN) for Image
Classification ~

Implementing Transfer Learning with Pre-trained Models

5
6 Using Data Augmentation Techniques in CNNs
7

Exploring Recurrent Neural Networks (RNNs) for Sequence Prediction

8 Implementing Long Short-Term Memory (LSTM) Networks

9 Creating a Generative Adversarial Network (GAN) for Image Generation

10 Working with Autoencoders for Dimensionality Reduction

11 Hyperparameter Tuning for Neural Networks

12 Building a Deep Learning Model for Natural Language Processing

13. | Implementing Image Segmentation Using CNNs

14 Deploying a Deep Learning Model Using Flask

15 Evaluating Model Performance and Analyzing Results
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Research Project/Dissertation (RP-1)

Course Objectives:

The course objectives for the "Research Project" are designed to guide students through the
process of planning, developing, and implementing a comprehensive project that addresses a
real-world problem or need within their field of study. Students will engage in extensive
research to formulate a project proposal, apply theoretical knowledge and practical skills
acquired throughout their academic program, and utilize project management technigues to
cnsure successful execution. The objective is to foster critical thinking, creativity, and
innovation, enabling students to work independently or collaboratively while effectively
communicating their findings and solutions. Ultimately, this project aims to enhance students’
professional readiness, equipping them with the necessary experience and skills to tackle
complex challenges in their future careers,

Learning Outcomes:

1. Students will demonstrate the ability to conceptualize, design, and execute a
comprehensive project, applying appropriate methodologies and techniques relevant to their
field of study.

2. Students will conduct thorough research, utilizing both primary and secondary sources, to
support their project objectives and substantiate their findings with credible evidence.

3. Students will effectively analyze complex problems, develop innovative solutions, and
apply critical thinking skills throughout the project lifecycle, from inception to completion.

4. Students will present their project outcomes clearly and effectively, using appropriate tools
and formats, and demonstrate the ability to articulate their findings to both technical and non-

technical audiences.

| Research Topic Description

Generative Adversarial Networks | Investi gating advancements in GAN
{GANSs) architectures for improved image
generation, including applications in art
and fashion.

Explainable AI (XA Developing techniques to make Al
models more interpretable, allowing
users to understand decision-making
processes and outcomes.

Federated Learning Exploring decentralized machine
learning approaches where models are
trained across multiple devices while
preserving user privacy.

Remforcement Leamning in Studying the application of
Robotics reinforcement learning algorithms for
robotic control, enabling robots to learn
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from their environment and nmprove
performance.

Natural Language Processing '

(NLP) for Sentiment Analysis

Analyzing how NLP technigues can be
enhanced for better understanding of
public sentiment insocial media and
news articles.

Al in Healthcare

Investigating the use of Al for
predictive analytics in healtheare,
including disease diagnosis and
personalized treatment plans.

Quantum Computing
Applications

Exploring potential applications of
quantum computing in solving complex
optimization problems and improving
cryptographic methods.

Blockchain Technology in
Supply Chain

Examining the integration of blockchain
for enhancing transparency and
traceability in supply chain
management.

Smart Cities and IoT

Researching the role of [oT devices in

creating smart city infrastructures that

improve urban living and resource
management.

Fthical Jmplications of Al

Analyzing the ethical considerations of
Al deployment, focusing on bias,
fairness, and the impact on employment
and society.
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DSC-1(Th)
Expert Systems and Fuzzy Logic

Course Objectives:

The objective of this course is to

Introduce the fundamentals of Expert Systems and their role in artificial intelligence
apphcatlons

Understand the architecture and conﬁponents of Expert Systems, including knowledge
acquisition, representation, and inference mechanisms.

Explore Fuzzy Logic theory and how it enables reasoning with uncertainty and
imprecision.

Demonstrate the integration of fuzzy logic into Expert Systems to build intelligent
decision-making systems.

Develop practicat skills in designing and 1mplementmg simple Expert Systems and
fuzzy inference systems using tools and programming languages.

Analyze reai-world applications where Expert Systems and Fuzzy Logic are
effectively employed. :

Learning Outcomes:

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

Define and explain the concepts of Expert Systems, including their structure,
knowledge base, and inference engine.

Compare various knowledge representation techniques and select appropriate methods
for specific problem domains.

Demonstrate understanding of fuzzy set theory, membership functions, and fuzzy
operations.

Apply fuzzy logic to model and solve problems invelving uncertain or imprecise
information.

Design and implement basic Expert Systems, integrating fuzzy logic where

applicable.
Evaluate the performance and limitations of Expert Systems and fuzzy-based decision

models in real-life scenarios.

Course Qutline:

Unit I Introduction to Fuzzy Logic: Overview of Fuzzy Logic, Fuzzy Sets and Membership
Functions, Fuzzy Operations(Union, Intersection, Complement), Basic principles of fuzzy
logic, Fuzzification and defuzzitication, Linguistic variables and terms.

Unit I1 Fuzzy Inference Systems (FIS) and Fuzzy Logic Applications: Mamdani FIS-
Rule-based systetus in [uzzy logic, Rule base and implication methods, Sugeno FIS-Structure
and operation of Sugeno FIS, Basic structure of fuzzy logic controllers (FLCs), Rule-based
systems and fuzzy inference, Applications of fuzzy logic controllers.
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Unit 1T Introduction to Expert Systems and Rule-Based Systems: Definition and
characteristics of expert systems, Knowledge representation and reasoning, Expert system
components: knowledge base, inference engine, user interface, Examples and applications of
expert systems, Rule-hased systems and production rules, Forward and backward chaining,
Inference mechanisms in expert systems, Examples of rule-based expert systems.

Unit IV Introduction to Scilab/MATLAB Programming: Scilab/MATLAB environment
and basic navigation, Variables, data types, and basic operations, Script files and running
Scilab/MATLAB code. Introduction to functions and function files, Introduction to functions
and function files, Conditional statements (if, else, elseif), Loop structures (for, while),
Logical operators and relational expressions, Vectorized operations and element-wise
operations, Introduction to arrays, matrices, and vectors, Cell arrays and structures, Indexing
and slicing in Scilab/MATLAB, Basic file input/output operations Data visualization using
plotting functions, Statistical analysis and plotting techniques, Fuzzy logic toolbox in
Seilab/MATLAB, Expert system development tools in Scilab/MATLAB, Building expert
systems using Scilab/MATLAB. '

Unit V Open ended Module

Case Studies: Real-world applications and their impact.

Technological Challenges: Addressing the limitations and exploring new solutions.
Future Prospects: Predictions and potential advancements in the field.

Text books:

i. Timothy J. Ross, Fuzzy Sets and Fuzzy Logic with Engineering Applications, 4ed, An
Indian Adaptation, Wiley India, 2021

2. Joseph C. Giarratano and Gary D. Riley, Expert Systems: Principles and Programming,
Course Technology Inc

3. George J. Klir and BoYuan, Fuzzy Sets and Fuzzy Logic: Theory and Applications,
Pearson Education

4. S. N. Sivanandam, S. Sumathi, and S. N. Deepa, Introduction to Fuzzy Logic using
MATLARB, Springer-Verlag

5. S. Nagar, Introduction to Scilab: For Engineers and Scientists, Apress, 1* edition, 2017

Page 118 of 122



 DSC-2(Th)
Pattern Recognition

Conrse Objectives:

This primary objective of this course is to provide a comprehensive overview of pattern
recognition, covering fundamental concepts such as statistical decision-making,
nonparametric techniques, clustering, and feature selection. Students will develop practical
skills in designing and evaluating pattern recognition systems through hands-on
implementation of algorithms and analysis of real-world applications.

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

* Explain the theoretical foundations of pattern recognition, including statistical
decision theory and feature space analysis.

» Implement clustering algorithms, including k-means and hierarchical clustering, for
unsupervised learning tasks.

* Utilize programming tools and libraries (e.g., Python, MATLAB) to develop and test
pattern recognifion systems.

* Critically analyze the strengths and limitations of different pattern recognition”

techniques in the context of specific applications.

Course Qutline:

Unit I Introduction: Pattern Recognition-Basic concepts, Applications, Fundamental
problems in pattern recognition system design, Design concepts and methodologies, Simple
pattern recognition mode]

Unit II Statistical Decision Making: Statistical Decision Making: Introduction, Baye’s
theorem, Multiple features, Conditionally independent features ,Decision boundaries,
Unequal cost of error, Estimation of error rates, Leaving-one-out-techniques, Characteristic
curves, Estimating the composition of populations

Unit IIT Non-Parametric Decision Making: Histogram, Kemel and window estimation,
Nearest neighbour classification techniques, Adaptive decision boundaries, Adaptive
discriminant functions, Minimum squared error discriminant functions

Unit IV Clustering and Feature Selection: Clustering and Feature Selection - Introduction
Agglomerative clustering algorithm, the single-linkage, Complete-linkage and average-
linkage algorithm, K-Means’s algorithm, Clustering in feature selection through entropy
minimization, Features selection through orthogonal expansion.

Unit V Open Ended Module

Implement simple pattern recognition model using a programming language/tool (c.g.,
Python, MATLAB etc.) and write a research paper.
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References:
1. Bishop, C. M. Pattern Recognition and Machine Learning. Springer, 2006

2. ‘Theodoridis, S., & Pikrakis, A. Introduction to Pattern Recognifion. A MATLAB
Approach, Academic Press, 2010 '

3. Duda, R. O., Hart, P. E., & Stork, D. G. Pattern Classification. Wiley-Interscience, 2000
4, Murphy, K. P. Machine Learning: A Probabilistic Perspective. MIT Press, 2012

5. Han, J., Kamber, M., & Pei, J. (2011). Data Mining: Concepts and Techniques. Morgan
Kaufimann '

6. Hastie, T., Tibshirani, R., & Friedman, J. The Elements of Statistical Learning: Data
Mining, Inference and Prediction, Springer, 2009
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DSC-3(Th)
Web Technologies

Course Objectives:

* To understand the fundamentals of HTMIL

* To gain proficiency in Cascading Style Sheets to control the presentation and layout
of HTML elements and create visually appealing web pages. :

» To develop a strong foundation in JavaScript programming to enable the creation of
interactive and dynamic web content.

» To learn advanced techniques in DHTML using JavaScript

» Explore the principles and applications of XML for defining and structuring data in
web applications.

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

* Remember basic HTML elements and attributes for structuring web documents.

» Comprehend the principles of Cascading Style Sheets (CSS) and their application in
styling web content. '

* Demonstrate the ability to utilize JavaScript to create interactive web pages.

* Analyze the cffectiveness of DHTML techniques in enhancing user experience, such
as data validation and dynamic content generation.

» Design and implement XML documents.

Course Qutline:
Unit-I

HTML: Basic HTML-Document ‘Body- Text- Hyperlinks- Adding More Formatting- Lists-
Tables using Images. More HTML: Multimedia Objects- Frames- Forms Towards Interactive-

HTML Document Heading,
Unit-11

Cascading Style Sheets: Introduction- Using Styles- Simple Examples- Your Own Styles-
Properties and Values in Styles- Style Sheet- Formatting Blocks of Information- Layers.

Unit-111

Introduction to Javascript: What Is DHTML, Javascript- Basics Variables- String
Manipulations- Mathematical Functions- Statements- Operators- Arrays- Functions, Objects
in Javascript: Data and Objects in Javascript- Regular Expressions- Exception Handling

Unit-TV

DHTML with JavaScript: Data Validation- Opening A New Window- ‘Messages and
Confirmations- ‘The Status Bar- Different Frames- Rollover Buttons- Moving Images.
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Unit-v

XML: Defining Data for Web Applications- Basic XML- Dotcument Type Deluntion-
Presenting XML- Document Object Model, Web Services

Text books:

1. Harvey M. Deitel and Paul J. Deitel- “Internet & World Wide Web How to Program,”

Pearson Education, 5" Edition, 2018
2. Laura Lemay, Rafe Colburn, “Mastering HTML, CSS & JavaScript Web Publishing”,

BPB Publications, 1 Edition, 2016
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Proceeding of the meating of Syndicate datad 21-'1'2~20|24'

L ‘A mesling of Syndlcale was held on 21.12.2024 al 12:30 noon at Direclorale of Di¢tance Educallpn,
griagadh University, Campus Bodhgaya. :

Fellowing members were present:

r

1. Prol 5.P. Shahl, Hon'ble Vice Chancellor . . : - Chalrman
2. Prol. Brajesh Kumar Rel, B.5.W. - . . , - Member
3] Dr. Saiyendra Prajapall, Princlpal, J.J. Collega, Gays P - Member
4. Dr. Upendra Kumar, Proclor- . . - Member
"6, Dr. Mukesh Kumar, HOD, Hislory, M.U., Bodhgaya .1t - Member
6. Dr. Sunlll Suman, HOD, Paychology, M.t2,, Badhgaya - Member
4 7. Or. Narendra Kumar Slngh, PAnclpal, S.M.5.G. Collzge, Sherghall, Gaya - Membar
8. Dr. Narsndra Kumer . . . - Membas
9. Dr.M.5. Islem, Princlpal, Daudnagar Collegs, Daudnagar - 5pl, Invitee
10.  Dr. Gopai J) Singh, PRO, M.\, Bodh Gaya _ " -Spl. Invilee
11. - Dr. Alok iumar, 0SO lo Vice-Chanceilor . ) : " - Spl. Invites
: 12 Dr.Bipln Kvmar, Reglsirar ) - Member Secrelary
Followlng decisians were taken:- ' - -
Agenda 1: To consider the malter of confirmation of the proceedings of the meating of Syndicale dated

05.10.2024 and20,08.2024

Resolutlon:  Resolved to conflim. . .
Agenda 2: -To approve the praceadings of Academic Councial daled 18.12 ;
Resolution:  Resolved to appiove.

Agenda 1: To approve the proceedings of Buliding Cormmllies dated 15.05.2024._ 14,00,2024 &

: 27.09.2024, ) )

Resolutlon:  Reselved o approve. ,
Agenda 4: To approve the proceedings of the Central Bord of Menagemant (Vocalional courses) dated -
: 31.07.2024. -

- Resolution: Resolved {o approve. . -
Agenda 5: To approve: the resignation of Dr Sadeqa Ghazal Asst- professor in English, J.J. callege, Gaya

from the posf of Assl-professor. -

R'es vlution: © Resaived o approve. . . )
X~ Agenda 62 To dpprove the final draft of DPR or Cenire of Excellence Iy Arlificial Intelligence prepared by

Departrment gf.CompLiTer Sclénce and-Engineering, T Patna.

Resoil.;'tion: Resolved to approve. .
Agenda 7: To start following courses’in Arilflclal intefiigence:

a. Cer{fficals courses in generallve arilficlal inteiligence - 45 day
b. Diploma courses Artiflcial Intelllgence - 1Year

. B.Sc. (Minor) In Artificlal intellgence — 1Year
d. B.Sc. (Major) in Ariifictal Infelligence — 3 Year

e. M.Sc. (Major) In Aditicial Intefligence

1

Resolutlon:  Resolved to approye. - )
Agenda 0: Suggestion for CUET (UG) 2G25 and CUET (PG} 2025 in the light of Governor's Secrelarlat

letter no. BSU-38/2024-2091/G5 2091 dated 12.12.2024.

ﬁesolution: Resolved that a committee consisting of ali Deans of Facullies and Dr. ‘Narendra Kumar,

Member of Syndicate will be constituted to look Into the maller and to recommend the modalilies
In this regard. :

Wﬂ:\genda_ﬂ: To approve the short-lerm courses on Personality Deve!opme-nt,
Resolution:  Resolved {o approve, _ )
Agenda 10: " To approve the recommendation of commillee constituted for Guest Mouse alioimenl and

malntenance.

Resdlulion:.  Resolved {o approve wilh mndl‘ﬁcationvlhal two wash rooms will be made adjacent lo Mealing

Hall and a Consollant wil be engaged for face iIft of Guest House.

Agenda 11 Additienal Agenda - . - . )
Agenda 11.1: To appiuve the reconunendalion of Screening. and Evaluation Gommillee for ‘promotion of

Asslstant Protessor lu Asslsiant Professor (Sr. Scale) (Lavel 10-1o 11) under C.A.S. 2018 in
various sublecls such as Psychology daled 05.102024, Pol. Sc. Daled 26,10.2024, Home Sc.

rah

1
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F‘leso\utlon:

Agenda 11.5:
Resomtlun:_
Agenda 41.6:

Resolution:
Agendu 12:

Agenda 12.1:
Rasolution:

Aganda 122

t]

Resolution:
Agenda 12.2:

Resolution:

Meimo, No
Copy forward

Hon'ble Member of Syndicale, M.U., Bodh Gays.
All concerned officers, M.U., Bodh Gaya.
Principal Secretary, Governot's Secrelariat, Rai Bhawan, Paina.
OS50 (Univ} Governor's Secretarial, Raj Bhawan, Palnha.

- Director, Higher Educatlion, Education Department, Govl. of Blhar, Patna.
PA to VG, FA and Heglstrar, m.L., Bodh Gaya.

] Resoiution;
Agenda 11.3:

_Resoiution:
Agenda 11.4:

o N

s e 4
ad for iInformation and necessary aclion to

*
Daled 26.10.2024, Hindi daled 25,10.2024, Hislory daled 25.10_2024' Commerce dated
06.10.2024, Sociology dated 01.10.2024, Pall dafed 25.09.2024,
Resolved to approve.

To approva the resommendation of Seiection Commiiiee tor promotion of Frader o University
Prafessor under C.A.S. 2005 in Commerce daled 05.10.2024, Socinlogy dated 01.10.2024 and

‘Pali dated 256.99.2024.

Resolved to approve. .
To approve the correction In date of confirmalion of service of Or. Suman Shekhar, Assistant
Professor, Dept, of Chemistry, Daudnagar Coliege, Daudnagar from 30.11.2017 {o 20.11.2017.
Resoived o apprave. . :

To consider lhe maller of opening affillallon of Magadh Evenlng Coliege, Gaya in M.U. Bodh
Gayd in the light of followlng direction:. : ’

In the Kght of Govt, of Biher, Education ‘Department lelier na A5/ 1-150/2013-123 dated

30.06.2021 envisaged from Hon'bie High Courl Patna judgement In case CW.JC No. 16682 of

2024 daled 11.09.2024 on the basls of fulfliiment of Ihe terms and conditlons as prescribed by

Chancellor's Secretarial leiter no. 1098 daled 19.04.1986 clause 15(1) of the slatute.

* *An Evening College namely-Magadh Evenlng Coltege, Gaya may be started for the benefil of

office employees and olher wages earners al such places as may be defined by the Syndicate”

Hence recommendatlon may be sent to the State Gowt. far granting affilallan ufs 21(2){d) of the

Unlversity Act 1676 (amended up,to date).

Approved lo send a recommendalion o the State Govl with condltlon that college shalt fuifilt

the terms and condition laid down dlause 15(1) of the Slalule.

To approve the report of meeling of Guesl House GCommittee daled 10.12.2024.

Resolved to approve, .

Approval of ‘recommendation of University Posl Creallon, Absoipilon and Conflirmation

.Commitiae related 1o non-ieaching employees of University and Constituent Colleges held on

20.12.2024. . _
Resolved ta place In the next mesling of Syndlcale except lhe matler of Or. D.5. Baghal will be

- talcen into consideration.

Any ofhier matter wiltf the permilssion of the Chalr. )
To approve the list of Guest Facuity Members in Philasophy, peychology and Malhematics.
Resalved to approve and also resalved to publish the list 6f Guest Faculty Members.

Ta consider the matter of engagement.of Dr. Madhu Bala as Nodal Offlcer for monitoring the

cases related lo High Couwtd, Lokayukt, Human Rights Commission, wWamen GCommlssion,
Minority Comm_ijss!gl:un'. F;ubllc Informalion Commission, Public Grevance Authority, eic.
Resolved to approve and also resolved 1o fix the honorarum @ Rs. 53,000/ (Rupees Fifty
thousand anly} per month. E . .

To consider the maltter of regularization of session of examination as advised by Educalion
Dapartment, Gavt. of Bihar. _ e :

In the Yight of meeting of Regisirar wilh Educalion D_epl., Govl. of Bihar, it was resalved to
strenglhen Examination Daparment and to regularize session of Examinalion, Hon'ble Vice-
Chancellor and Reglstrar will take necessary aclion In lhis regard. ’

. . Approved
- Sdf- : : : Bdi-
Registrar - : ) . . Vlce-Chancellor

Date.. 2| 20 2y

i

1
-Reiftistraf,
Magadh University, Bodh Gaya

—~2 - - .
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%% Meagadh Uniiversity, Bedhgayea

Proceeding of the meeting of the Academic Couneil ciated 18.12.2024

A meeting of Academic Council was held on 18.12.2024 at 03:00 p.m. at

Directorate of Distance Education, MU, Bodhgaya.

Following members were present:-

1. Prof. §. P. Shahi, Hon’ble Vice-Chancellor ‘ . Chainman
2. Prof. Braj Raj Kr. Sinha, Hon’ble Pro Vice-Chancellor - Member
3. Prof. Dinesh Prasad Sinha, Principal AN.S College, Nabinagar - Member
4. Dr. VX. Verma, HOD, Dept. of Physics - Member
5. Prof. (Dr.) Shailaj Xr Shrivastava, Principal, K.L.S. Coll, Nawada - Member ¥
6. Prof. Vinod Xr. Principal, R.M, W. Collegs, Nawada : - Member
7. Dr. D.N. Mishra, Dean, Faculty of Law - Member
8. Profl Md, Ali Hissain, Principal, M G College, Gaya - Member
9. Dr, Vijay Rajak Principal, RLSY College, Aurangabad - Member
10. Dr Arunjay Kumer Singh, Prof. In-Charge, KSM College, Auvrangabad - Member
11. Dr. Deep Shikha Pandey, Incharge, Dept. of Home Sc. _ - Member
12. Prof. Nirmala Kumari, HOD, Dept. of Political Se. - Member
3. Dr. Md. Ekramul Haque, Head, Dept..of Persian - Member
14. Dr. Abu Lais, HOD, Dept. of Urdu o - Member
15. Dr. Neeraj Knmar, Dept. of English - Member
16. -Dr. Rahmat Jahan, Dean, Humanities - Member
17. Dr. Sanjay Kumar, Dept. of Pali - Member
18. Dr. Jawed Anjom, Dept; of Philasophy - Member

- 13, Dr. Deepak Kumar, HOD, Dept. of Sociolagy - . Member
20. Dr. Sunil Suman, HOD, Dept. of Math - Member
21. Dr. Satyendra Kumar i8inha; HOD, Dept. of AT & AS - Member
22. Prof. (Dr.) Veerendra Kumar, HOD, Dépt. of Geography - Member
23. Prof. Mukesh Xumar HOD, Dept. of History - Member
24. Dr. Chandra Prakash HOD ,Buddhist studies - Member
25. Prof. R.S. Jamuar, Dean, Faculty of Social Science and Management - Member
26. Dr. Anjani Xunar HOD, Dept. of P.A. o - Member
27. Dr. Satendra Prajapati, Principal, JJ Collegs Gaya - Member
28. Prof. B.B. Sharma, HOD, Dept. of Chemistry - Member
29. Prof. B,Rai HOD, Dept. of Hindi Member
30. Prof. M.8 Islam, Principal, Daudnagar College, Daudnagar - Member
1. Prof. Dilip Kumar Keshri, HOD, Dept. of Zoology - Member
32. Dr. Muneshwar Pd., Dept. of Sanskrit _ - Member
33. Dr. Sahadeb Bauri, Prof-in-charge, G.B.M. College, Gaya - Member
34. Dr. Suniti Suman, HOD, Dept. of Psychology - Member
35. Dr. Gopal Singh, Director, Dept. of M.B.A - Spl. Invitee
36. Dr. Santosh Kumar, JNU Delhi. - Spl. Invitee
37. Dr. Upsndra Xum ar, Practor - Spl. Invitee
38. Prof. Bipin Kumar, Registrar - Secretary

Following resolutions were taken nnanimously:
Agenda No -1. To Consider the matter of confirmation of the proceedings of the meeting of

the Academic Councial Dated 27-08-2024

Nesalution. Resolved Lo Conlinm.,
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f,ﬂgenda No WTU approve the proceedings of the Affiliation -and New Teachmg Programrn.

\“"

Resolution:

Agenda No- 3,

v

Resclution:

Committee dated 17.12:202¢ . e -
Resrlved to approve; - ‘

To approve the final draft of DPR for Centre of Excellence CoEj in Artificial
ntalhgenw orepared by Departmenl of Computer Science and Engineering, U7
Patna.

Resolved to approve.

Agenda No - 4. To start following courses in Artificial Inteliigence:

Resolution:

_ Agénda No - 5.

Resclution:

Wi Agenda No —~6, .

Hesolution:

_(1) Certificate courses In generative artificial Intelligence - 45 day
(2) Diploma courses Artificial Intelligence - 1Year - |
(3) B.SC (Minor} in Artificial Intelligence — 1Year
(4} B.SC (Major) in Artificial Intelligence — 3 Year
(5} ™.SC (Major) in Artificial intelligence

Resolved to approve.

Suggestlon for CUET (UG) 2025 and CUET (PG) 2025 in the light Gf é}p
Governor's Secretariat letter no. B5U-38/2024-2091/GS 2091 dated L

12.12.2024.

The proposat for CUET (UG}, 2025 "and CUET (PG) 2025 was discussed n detail

- and it was unanimously authorize Hon'ble Vice- Chance%!or to take final decision

in this regard.

To approve the short-term courses on Personality Development.

Resolved fo approve.

Anﬁ other matter with the permfss!on of Hon'ble Chair.

w- AgendaNo-7. To adopt the proposal for “Chair for Governance and Waomen

Resolution:

A~ Agenda No -8

Resolution:

A Agenda No -8

Resolution:

Leadership Studies” wdd erfwararg wlow} [UTEH Ud afgen Age
aEaae W@’ in Magadh University, Bodh Gaya announced by Hon'ble
Governor-cum-Chancellor of Universities on 12.12.2024.

Resolved to adopt.

To approve the draft Ordinance.and Regulation for Master of Science
(M.Sc.) and Master of Arts (M.A.}in Yoga. o '
Resolved to approve.

To approve the updated syllabus of Post Graduaté Diptoema in Guidance
and Counselfing (P.G.D.G.C.} earlier known as Post Graduate Diploma in
Counselling and Rehabilitation (P, G D.C.R. ) to be |mp1emented from the
session 2025-26. :

Resolved to approve.
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- -Agenda No ~ 10, To consider the matter of reduction of Marks in admission merit {ist

preparation of ex students 45 02% less in first'year 03% less in second
year, 4% less in third year and 05% in fourth year as proposed by D.S.wW.

Resolution: Resolved to approve.

Agenda No — 11, To'consider the proposaf for convening Convocation in February 2025 as )
per the final approval of Hon’ble Governor-cum-Chancelior of
Universities of Bihar. ‘ |

Resolution: - |t was unantmously approved and Hon'hle Uice~Chan_ceHar was
authorized to take necessa ry action in this regard.

Agenda;.No-— 12. To consider the matter of starting Degree Hons Course in Geography in
: - A.NS. College, Nabinagar. '

.Res_niutinn: . Resolved to approve.
Approved
Sd/- dt. 18.12.2024 “ Sd/- dt. 18.12.2024
. Vice-Chancellor , _ Registrar
Magadh University, Bodh Gaya : Magadh University, Bodh Gaya
Memo No.X. b binul ey - Dated .19} 14 ey,

Copy forwarded for information and necessary action to:

1. Altmembers of Academic Council, Magadh University, Bodhgaya.
2. Al Officers, Magadh University, Bodhgaya..

3.-G8D (Univ.), Governor's Secretariat, Raj Bhawan, Patna.

4. Director, Higher Education, Dept. of Education, Govt. of Bihar, Patna,
3. PAto VC, PVC, FA and Registrar . '

N 'z ke
\9//_\

. ) , . Registrar,

_" ' . Magadh University, Bodhgaya

A

Papga A afa
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@ urar DEfTE AR 202223 W BT @ ARG SA-WEHRH BT AT
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Ftervit w1 RER TR @ g i srftrges dwar |-/ [Aig-ss /2022
107(1) feie 17 /02 /2023 @1 AqHIer e fbar oy

Nve, o Bfaw, sikaEe, WeR @ PCl gRT $icw @ Intake @
Wy @& U WY 2022-23 @ ¢ Hagw UAE @ vy fomd
SLESHIGEE

e freRRT wdeEty & foR ferr wan i dige. e B,
s, fer @ e P, AER SR e g POl g B
wrggdt vd Intake B Whafy @ wvan daftre w3 202228 H BTG ©
AT BTH-BTEl B qoia vd Tk U WieR A S uq AT
T3 ¥ B.Pharma UGTHH B P Wil b GER wweR @& grr ol
sTorgmn wem w1 /faf-s5 /2022 07(1) fee 47 /022023 AT
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mmm@mwmwmweﬁ PC gRT BicTot
1 Intake &1 WAGRT & 7wy WH 2022—23 B o7 WeET EI—CIFF P BY

forare] SUReniaY ¢

e fERrREg gaamta o ol e T e wm aaw s
STH WRRT wiers, gol, ORI, Tar B W@ fa, {9 e, ge
v PCI g7 Biere gl Ud Intake @Y W@l & gy fefves 93
2022—23 H BT @ AMifthd BE-STAE & Yoirad vd gder uoH WiER
fepar ot vd e WA Y B Pharma arguEHH & W B P EER
wwapr @ gr Fria siitcgsn e w1/ fAfd-ss /2022 107(1) REi®
17 /02 /2023 &1 e gRAREd fhar s |

Ty Frvaferer, Qe st s Teerert % e @i 3 afta
fryaraR SIEEER WY e, avren T e e sseta T argamsa
difers wer og WAl & 9w faarel Soenfia ¢

51, No.

Name of the College Subject Seat

2 3 4

13.1

Jagjiwan College, Gaya 1. Hindi 60
' 2. English 60
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3. Physics 32
4. Chemistry 3z
5. Mathematics 60
43.2 5.5inha College, Aurangabad 1. Zoology 32
2. Botany 32
3. Physics 32
4. Chemistry 32
5. Geography 32
6. Hindi 60
7. Psychology 32
43.3 T.5. College, Hisua, Nawada 1. Mathematics 60
2, Physics 32
3. Chemistry 32
4. Botany 32
5. Zoology 32
6. English 60
7. Hindi 60
8. Economics 60
9. History 60
10. Geography 32
11. Political Science 60
43.3.1 K.L.S, College, Nawada Physics 32
' Chemistry 32
Mathematics 60
History 60
Political Science 60
Hindi 60
Economics 60
Philosaphy 60
Commerce 650 |
43.4 R.ML.W. College, Nawacda 1. Hindi 60
' 2. English b0
3. Urdu 60
4. History 60
5. Home Science 32
43.5 5.N.S. College, Warisaliganj 1. Economics 60
2. Philosophy 60
3. Hindi 60
4. Geography 32
5. Political Science 60
6. Psychology 32
7. History G0
8. tnglish GO
9. Chemistry 32
10). Butsny 32
11. Zoology 32
13. Physics 32
43.6 5.M.S.G. College, Sherghati 1. English 60 |
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2 Hindi 60
3. Econornics 60
4. Urdu 60
5. Geography 32
6. History 60
7. Palitical Science 60
8. Physics 32
9. Zoology 32
-10. Chemistry 32
11. Botany 32
\, 43.7 . 5.D. College, Kater {Arwal) 1. Hindi 60
2. English 60
3, Psychology 32
4. Economics 60
5. Political Science 60
6. Urdu 60
7. Physics 32
8. Chemistry 32
9, Mathematics 60
10. Zoology 32
faroter: e RraRr ety | frof fermr ar 5w fwafaerera
st s wETdEnest § ETdeR Wy &, arforss wd farsi
AT ﬁﬂﬁw@ﬂwmﬁﬂﬁﬁmww%m)wﬁ?ﬁmﬁzﬁ
fore W YEe BN vq AT fdut )
HE G 44 e fvgfere, e gt e 1/ s wETiaaerl § fr dferst
¥ aftfe FGarTaR TG T ETMSIR Wy aTaarfas qresHA wferd @R
Xy Al @ wwer frewel swena
5.1. No. College Course Intake Capicity Remarks
1 2 3 4 5
44.1 Gaya College, Gaya MBA 90 Rcommended
" MCA 60 - Rcommended
BCA 120 Rcommended
CTE '
BBM/BBA As perd AICTE Reommended
approval
B.Sc. Bio-Tech 120 Rcommended
., EWM 120 Rcommended
B.Ed. 100 Resmmended
B.Sc. iT L 120 Reommended
B .5¢. Bio-Chemistry 120 Rcommended
____________ S MSCIT 60 Reommended
M.Sc. Bio-Tech (i) Rcommended
Alis | 60  _._.| Reommended
M. Lis. 60 Rcommended
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A.M. Coilege, Gaya

a3

14,2 A d A
44.2 BCA s perd AICTE Rcommended
approval -
BBM/BBA - As perd AICTE Rcommended
. approval
B.Sc. IT S0 Recommended
B.Sc. Bio-Tech 30 Rcommended
B.Lis 60 Recommended
B.Ed. 100 Rcommended
44.3 5.N.S. College, Tekarj BCA As perd AICTE Reommended
approval
BBM/BBA As perd AICTE Rcommended
approval
44.4 5.5. College, BCA As perd AICTE Rcommended
Jehanahbad approval
BBM/BBA As perd AICTE Rcommended
- approval
B.5¢. Bio-Tech 40 Rcommended
B.Sc.IT 60 Rcommended
M.sc Coumputer Sc. 60 Recommended
B.lis 60 Rcommended
44.5 5.N.S, College, BCA . As perd AICTE Reommended
lehanabad _ approval
B.Lis 60 Rcommended
As perd AICTE
d
BBM approval Reommende
44.6 5. Sinha College, BASPSM 120 Rcommended
Aurangabad BCA As perd AICTE Rcommended
approval
BBM/BBA As perd AICTE Rcommended
approval
8.5c. Bio-Tech 120 Rcommended
B.5c T 120 Reommended
MBA As perd AICTE Rcommended
approval
MICA As perd AICTE Reommended
approval
B_Lis 120 Reommended
' A AIC
B.Ed. s perd AICTE Recommended
approval
M.Sc. {IT) 50 Rcommended
P.G. Diploma in Yoga 60 Rcommended
M.Sc. (Bio-Tech} 60 Rcommended
M. Lis. 60. Rcommended
P.G. Degree in Mass
Communication & 60 Rcommended
: Journalism
M.Sc.
>¢ C‘omputger 60 Recomnended
Science
M.Sc. Envira ntat
¢ n'. nmenta 60 Rcommended
Suience o
60 Recommended

M.A. in Women Studies

%
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848.7 AL.5.Y. As !
R.L.S.Y. College, BCA As perd AICTE Reommended
Aurangabad approval _
8.5c. Bio-Tech 90 Rcommended
B.lis. 60 Recommended |
44.8 K.5.M, C ’ -
M, College BCA As perd AICTE Reommendead
Aurangabad approval
44.9 .. C ,
D. College, Kaler BCA As perd AICTE Rcommended
approvat
BBM/BBA As perd AICTE Rcommended
approval
B.SC. (IT) 90 Rcommended
B.Sc. {BIO-Tech) 90 Rcommended
M.Sc. {IT) &0 Rcommended
44.10 | K.L.S. Coliege, Nawada B.Sc. iT a0 Rcommended
B.Lis. 90 Rcemmended
BCA As perd AICTE Rcommended
approval
A
BBM/BBA As perd AICTE Rcormmended
approval
24, 3 .
4.11 T.5 Coilgge,_ﬁlsua 8CA As perd AICTE Reommended
approval T
B.Sc . {IT) 90 - ‘Recommended
44, i G : A E o
4.12 Mirza Galab College, BCA s pe.rd AICT Rcommended
Gaya approval
A d AtCT
BBM/BBA sperd AICTE 1 ¢ ommended
approval
B.Sc. {BIO-Tech) 90 Rcommended
BLIS 60 Reommended
44.13 | lagjiwan College, Gaya BCA As per AICTE Rcommended
approval B
R d
BBM/BBA As per AICTE commende
approval :
BLIS 60 Rcommended
| B.Sc {IT) 60 Reommended
44.14 G.B.M. Coliege, Gaya CA As per AICTE Rcommended
approval
' i R
BEM/BBA As per AICTE commended
. approval
BLIS 60 Reornmended
a4.15 5.M.5.G. College, BCA As per AICTE Rcommended
Sherghati approval
BLIS 60 Reommended
44.16 R.M.W. College, BCA As per AICTE - Rcommended
Nawada approval
A4.17 5.N.S. College, BCA As per AICTE Reommended
Warisaliganj approval
BLIS 60 Recommended -
44,18 5.B.A.N. College, BLIS a0 Rcommended
. As per AICTE Rcommended
BCA . _
approval ]
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&b
H ] | -
[ ‘ [ BBM/BBA As per AICTE \ RcommendedJ
approval
Frofa: e, frarrRTg adamfe 31 oty Rrar T B wae T HITRR
I eAaaifiie wene shihg oo sreuvikars wseriiersg) SEIRK
mﬁmmﬁﬁﬁmﬁwwﬁmﬁmﬁgﬁmﬁr@ﬁwﬁaﬁ
At afed o e @
1. wEIfaene Fsw (G vd aiem) Wo Mo o, arrmar — Haras
27 I, BTF Wedlv qeIfs™, Ho o fYo, s it
3. U G SR, VTR, BIOEHIR WETRe, Sreee -~ e
8, mw.a%‘ﬁrzrrﬁmmnmﬁwﬁamtﬁqq ~
WWW%%WWWWW%WH
T P
AG AT 45 " fvaflerrer, A aReR Rerm wfiaaifa wewen sl B afey 3
Tl Rvargar wide vd waekr Wiy ameies qragasFa Harfera aﬁ';‘r
8] AR & e Rrawef ogwenfyg
S.N. Name of the Department Course Im‘alfe Remarks
capacity
1 2 ' 3 4 5
45.1 | P.G. Department of Biotechnology M.Sc. in 32 | Recommended
Biotechnology -
43.2 Department of Women Studies M.A, in Women 40 Recommended
Studies
45.3 Department of Hotel Hospitality Bachelor of Hotel 40 Recommended
and Tourisin Management Management and '
' Catering Technology
(BHMCT)
45.4 | Rural Development Management Master in Rural 60 Recommended
Department Development
Management _
45.5 Institute of Yoga Post graduate 50 Recommended
Diploma in Yoga
Science (PGDYS)
45.6 Institute of Library Science Bachelor of Library 60 Recommended
' and Information
|~ Science (BLIS) o
Master of Library and 60 Recommended
Information Science
(MLIS) __
45.7 | P.G. Department of Bio-Chemistry M.5Se¢. in Bio- 20 Recommended
Chemistry N
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e

45.8 Department of Management Master in Business 60 Recommended
Administration | _
45.9 Department of environmental M.Sc. in Env. Se. 60 Recommended.-
Science - )
45.10 | P.G. Department of Psychology P.G. Diploma in 40 Recommended
Counselling and
Rehabilitation
| 45.11 | Department of Computer Sc. & IT M.Sc. IT 60 Recommended
ey W'WW@WWW%WW
afeee Reret TR wraven sl FEE Ud EahRR Ay 4l
257 Wity FETG WaET ISum Wi g wY W GE I CRs
- Ry argeifgd  fear Ty
G T 46 Wﬁﬁﬁ@ﬁf&,a‘waﬂﬂﬁmﬂﬁwﬁmﬁﬁ%ﬁﬁmﬁﬁﬁ
'mmwwwfmwwﬂﬁmﬁmamﬁaﬁwnegmar
mode ¥ EIfaa B ¥q Affy & e fuwel suwenfud
SI. No. Name of the College - Subject Seat
1 2 3 P
46.1 ).). College, Gaya 1. History 30
2. Sociology 30
3. Al&AS 36
IERTE TG \WW@@'%WIW%‘WHW

sranfa afige weTfenenil § waE WY BT Tl AT T
Y T AR B B R TR YA B §¢ AR [

R

Y HE WAl — 1

vl SREETEE A TR UH T VU R, ek 9T, e @ e
T fopd 11 o @ el W W &1 ) B TSt B T (Batchlor
of Physiotherapy, Batchlor of Occupational therapy, Batchlor of Medical Lab
Technology, Batchlor of Radio Imaging Technology) @ WHua g verlve |
201713 B 2017—18 B Forg fvafreren g gd @ 4w Fride o @
Frowor giepe 3 5w ergEial @ anens N oaffa & wwel fawmied
LRI |

)
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4 .

<4

fareafenera vt 118 /6B / 17 fewies 23,/05 /2017 & g1 ey oo
T B BY e @) 3Ry Rt frgr war e

DI YATH NIHED / 181 /17 fEdiw® 23/06 /2017 A BYAT 2,25,000 / ~ (Y
o TEETH BN} W G 58 ARG 24 /05 /2017 BRT ST fae
R T

ﬁwﬁmauuaﬁs119/61115/17%%25/05/2017mﬁﬁ%a’aaﬂ
TSR foar ran or) fEs <o gRT RF 03,06 /2017 B wieS @
Fréteror @ e wfee w=fia frar a7 o
ﬁ?ﬂﬁ@mﬂﬁm@%ﬁmﬂﬂﬁﬂﬂﬁ%ﬁéﬁ‘%?
01,/07 /2017 & W& e 71 ¥ faered sueenfy fran rar, R Brofr
gmﬁﬁ:ﬁ%waﬁﬁafﬁmmﬁaﬁmméﬁwﬁﬂwﬁﬁmm
Wﬁ%ﬁﬁmﬁﬁﬁ@ﬁﬁwﬁﬁmaﬁwfﬁmaﬁ
P Gawr Suar A8 ¥ 1 59w ¥ Uou WRER W sz e
e fEr S | | |
Gﬂﬁﬁfﬁﬁriﬁﬁﬁf&w%ﬁmﬁammmmmna/m/w
fe=Tas 31,/ 08 /2017 BT e, S fem Rwm, RgR, wer o) 93 g

ﬁﬁquﬁﬁw—ﬁa‘wmaﬂﬁ‘rnzma/os/zmaf%mwﬁmu

ﬁaﬁmm,m%aﬁﬂﬁwﬁmﬁ%%rﬁmﬁum%ﬁsw_

I B BB BT Ty Qeafiere, @ g wher sreifte
F AT SR ahemEe BT wweE 0 fn o ga 2, e ow frvfa
® AT 7| |

art: Feus g™ 5 T oRe vd A g mReg @
SRR fafty verfierd & wvaen wmd fibar & fore vt @ wfrs
ﬁmﬁwﬁgﬁwﬁmmmmﬁ%@ﬁw
FURTU :

ﬁluc‘bj farermsTa= e & g form T & e g aiftw
gedl UIBYE Yve Rerd, TAw 9, ueAr @ (Batchlor of Physiotherapy,

Batchlor of Occupational therapy, Batchlor of Medical Lab Technology, Batchlor of
Radiu Imaging Technology) & GeeM =g Rwalienera y=ie 119 / GHIB /17
FeTles 25 /05 / 2017 g T« Fdlers @ & Fdieiiorrg awide ufades
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Fb@

N 9 T argEien & Ses W NRE WA 2012—13 W 201718 T @
Fiers B wHifrd PSRl B GO vd wden @ S e T g

sEvg g @ el wEm BT @ orpEn @) ond 8, et
BE-BHERIT BT AR SwREg | 8|

W:uﬁm~zmﬁwﬁw'qﬁmﬁwﬁr@fW$WoWowq

foofa ;i)

v a6 UeTHH 60 intake (Self Finance Mode)# Td Ydo Tdo o, a7
€T ST 60 intake (Self Finance Mode) 3 efer w¥ Bq WRART B
et foamerel Fuzeniue |

ey fereRR wdwEfa W fefa faar wn s am foreaferenea
e ReR Rerd Yy W @ Teo Teo THo, UH THIA TEUHA 60
intake (Self Finance Mode)H T4 Taio Tele THo, gl a*ﬂ'&r gIgashH 60 intake
(Self Finance Mode) % Ifere e B warord, wEfdemery fEwrd qRyg
W%Wafﬁraﬁwmwﬁﬁﬂﬁzomﬁzsﬁww
e @) foen A wrd frar @ |

wrees vy 9a Rrmor erdmH giifa e e 17 /12 /2024 BT am‘qﬁ

HE T 01

ooty

T fow faiE os/o*r/zozm\o‘zﬁrdqﬂa%ﬂtg%wﬁwmrm

e R wdeEy W g il ) qow

05 /07 /2024 ® g @1 GrEg fovet v

qg g 2 To apprové final draft of DPR for centre of Excellence in Artificial

Resolution

Ty EYAT 3

intelligence prepared by Department of Computer Science and

Engineering, |17 Patna.

Final draft of DPR for Centre of Excellence in Artifical Intelligence

BT g fear Tar |
To start following courses in Artificial Intelligence :

3.1 Certificate Course in Generative Artificial Intelligence — 45 Days
3.2 Diploma in Artificial intelligence — 1 Year
3.3 B.Sc. (Minor) in Artificial Intelligence — 1 Year

3.4 B.Sc. {Major) in Artificial Inlelligence — 3 Years
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Resoiution

EAS

3.5 M.Sc. in Artificial Intelligence ~ 2 Years

Resolved to approve start of certificate course in Artifical

Inteiligence for 45 days with 60 Seats. After the successful launch

of this course diploma in Artifical Intelligence 1 year, B.Sc.

(Minor) in Artifical Intellingence 1 year, B.Sc. {Major) in Artifical

Intelligence 1 year and M.Sc. in Artifical Intelligence 2 years in

later period.

It was also resolved to start this course in P.G. Department of

Physics, M.U., Bodhgaya, later it will be shifted in the New

Building proposed for Centre of Excellence in Artificial

Intelligence (CoE-Al).
AT T 4 T eafaererd sria o weifererat § wdevar wi g

IR B B

[ o " FITCIR IR

To | W w1 A way favg wre

41 | S TETdRTed, Tl feer 60

' SDIoH 60

qNfadr - 32
THTITITRS 32
o 32

4.2 | srgue "Ry Ferfarer, war AR 32
qiferepr 32
SrfdE 32
sfaera 60
FSTHITroTeA 60
TS 32
FHTSHITTER 60
| I 60
f&ey 60
ELE]
Fefos 60
qTefr 60

43 | 3ol AHIRe di=g wEiaarad, Tdre | e 60

L 3Tl BO
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b
S5 60
gfcasry 60
UEEEIS] 32
44 | Erod. weEfeney, fegen RIEE 32
ENGE 32
TUTTAITE a2
qereaferfasT= 32
RCE 32
S 60
& 60
apeleea 60
RIRES! 60
ENIE 32
SSRGS 60
TS 60
EENC k| 32
45 | UG.410.07 HEMAHUer, SIReIe BT 60
e 60
: THTSTITE 60
46 | TH.0A RIsT WEIaTerd, SHN, T ERICEIN 32
' R fasT 37
ENRER 32
TS 32
e 32
ESHEE R 32
47 | &, welfdened, T el 60
ST 60
fEar 60
sfaEry 60
JEEELR 32
ik =
EGRLIE 60
MSERIGEIEE] 60
TS 37
T 60
EEd 60
Treafdfd s+ 32
TATIARTRA 32
aifRrest 42
S EElE 32
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e favafdenern st aifeqe wefierel § wmw win e
N B &
o sEfeTerT VAT ¥y
Ho Bl ATH tﬂEWJI?bTI Qfﬁ‘c’ T
51 | R0 o S&yo ARITAENGTd, Jaial Jricray 32
- RYTIALRA 32
FRyfafasTT a2
ST 32
I 32
5.2 A wRY
IqHIRS
YISGHH e
(FrfaamfT
RERCHIC ),
B.Sc. (IT) | 60
B.L.LS. 60

e e 6 A favafienery amrle semvens wEfeney @ aamie UIGaHH
Kfff EATT BTN RS KR Uicg:hy TR ﬂ")Q-q 'é_g' :

st e | B.C.A. 60
FETETery, T B.B.A. 60
B.L.LS. 80
e 32
AT 60
U YR vd R s 60
TIYH 60
PEEEIE 32
arefeg 60

| D 3Meld HdFar ger B 8y el suvenfi:
Porofar TE TR 4, 5 T 6 T W R e 4 ok R
TS e [Qralderem el sifem v sreaviers

Halldelcld! # R W wer vd R S 8 )

USTHH (WA aeven ¢ dvd) wre @i oA

WEEPA Aelield T @ gt mememeral Ryl vy <9l @

favafienca g fsa Frllers oo @ Fraem aiees ¥ & 8 s
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AN
mﬁﬁﬂ'raﬁmm%gvﬁwﬁﬂma*oﬂrﬁzmﬁwmw

T | S e ¥ e gee aeEe il T E

1S e AR (ERE wew), Ho fio fo, dhrrar — Wiiae

2. W 3T AR, SATHIE, Ho fdo fdo, aErTIT — W
3. T dRg AR, AR, ST e, Ho o fdo, dwpTAT — WEH

4 3. <Py AR, e, WA RIS HWaTd, Ho fdo fdo, ATl -

Haty

Q. sy wHfe @, woraens, aified "era, qo fdo [Jo, grrmar —

o

RIS

6. T SUE BAR, GETIES, Ho fdo o, @RrTaT — HEw
sﬁwmmﬁﬁf ISR HENTEerd, TR
8. W A9m HAR, HelEnad, Ped (Her vd @) "o fdo fdo,
Y — I
T o v ereuien TETAETad] § ware 8Y JRefad
S e @ ufaded & AR W S Pl faan o |
we W 7 A wivax Rig WRue off, @itk swegen, W, e @ R
FEr B Yeio o dlo (@ wdfa) Ud voo Yoo dlo (4 adiw)
TEIEH WAferd HY v ed e g & 8eiv ulddeT § &
¢ e ® ol § w9 e @ et fb Bar Council of India @
wrgal @ W@ W B9 B e & el § UrE-uTEel 6

™~

AT @Y oAy we @ o | AT NOC i Wegar YeT oRe
| 2q faamref sTwenfaq
frofy T RERORE wd § fol forr aar {6 ) wmeaw R

YNRT @ Preret e, v, R & A Ha B ogeio
asto dlo (@9 adfy) USudH Harierd B cmf‘_l g T e
Ta @ 130T ylee # B T AN b aells d 39 wd @
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HE HE&T 8

a3
a1y & Bar Council of India ¥ TRIEAT 9 Rﬂ_cfg‘f?[ et e @
HATHY B Pt # AHIBT B AR v Tl wr—oTHel
muﬁaq@qﬁmmﬁwﬁ@mmmw
3. Bar Couﬁcif of India ¥ FTSIE?H %@' IETYRT yHTOT T3 #=fd 5y
aﬂaamawm‘%mmwélwuﬁwawoeﬁo (drE aifa)

'Hmmz%awmﬁrwmqawﬁvhaaﬂawﬁmwwmw

mwﬁﬂmwwaﬂﬁaﬂﬁrﬂhmw:%mwﬁ
SR IT<T ftids W Telo Tao Ho (e oifE) wogsw g
SR T O R e W faEw fr s

IS dioer sife & Fargr s, FaR-gta wmon, exsd, T @
fafél WP % Yeto Teto Qo (T adla) T vero weto o (it i)
TR HAlferd S o T Pl g & e qhres & o
TS SIPIRT B Aol § 39 wd B W £ Bar Council of India 9
FEEAT B Qi w9 @ veE @ Bl ¥ Br-wrEei @)
THIBA BT STl war B R st NOC Ud Wamar wEre @
eg foemerel guvenfay

e, fammruR wdem @ fokn frn o f Sema i
M o TarE s, Frav-a o, weed), T @ A Gen B g
Telo dlo (ﬁﬁﬁaﬁa)mmqﬂﬂﬂﬁamﬁmﬁ%gv%ﬂﬁﬁ&m
aazﬁﬁﬁwwl%ﬁaﬁffaﬁﬂéarjﬂwﬁaﬂaﬁmﬁww‘a%
T f& Bar Council of India 3 ARG D] WER urd 89 @
oGO B Blclo] § TR BT 3ATT Td awifhd Bra—urEne)
Eﬁrqﬁﬁuﬁwqﬁwmﬁﬁaﬁlﬁmﬁﬁm?ﬁfﬁ:

ST Bar Council of India & WagaT R AAMIRY TH19T 931 Frfa e
BT I UsTT o Srer 21 | @ veio weo do (U )
TGP T AUl Y10 T UR YT depiel vefie v Y| eI
ST RN S Gol TS B BRI o | iRa wig o @
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WE Gy 9

W WY 10

X

SRR U Ufede YR Udlo Uele do (did wdlw) uwrgasmH B

ArTafy wEror wE ferde e ¥ e far ST |

S qrTag gaTe s anRue o efow, g e, a8 e
W B Telo Telo o (@7 a¥im) TT oo Telo dio (dfE aviw)
reumE W e vg wiew e wa & Freer uftdeT 5 @
M AT B TP ff'aj?? ard @ 91 75 Bar Councii of India 9
FrEgd 9 SRR AT B B gve & ateel § erE-wrel o
AT @ AR TEE @) S | er: NOC Td HEgE gard B
Bg farmel Twend

T TR waeHEta ¥ Aot forar T o s e
Telo Tslo dlo (M T¥ly) WoWhH WA WA B ®Q s
e T & Frdsror ufedes § 9 T o & arelle § g9
i @ @1 fb Bar Council of India & FETT Wt I B
& Woawy 1 oo § AMmA @ gAlg Td AHEied
BT—BTATN w1 Yofrad ud qder v freafdemes wwrR Heel

31T Bar Council of India ¥ TG &g Ty w=or 9=t i B

&7 arHIE ward fbar S 8 1 ARy &) teto Telo dlo (dfH 9vi)
T @ orTaRy T o R Al dete e <@ ) aen
Toa W i ge e a1 et fern war) wida e <o @
FrETaRE UTd ufdEd W Udo Uelo dlo (Ui guTg) wigH@mW B
ATaRy W ox B e R e e SR

ReranT vaven oife off, SiNTETE @ fAfY Je P ¢eo Ude dlo (@19
a§l) wd Ude Tdo o (G i) MemmE warten wee g e
réwrs ga @ faderor ulideq § @) 1 SRR @ aels W s vl

@ wrer f5 Bar Council of India ¥ wagar @ i@l wa 89 &
qyETe € Wit § BBl BT ATGT I A 9dH B WRE |
BT NOC 79 HEger WarT o oy et TPOReTH
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A {7 11

b
TeH! SifE o, simarg @ AR Ye @ o o dio (W @)
WIGAHA FOiferd R4 Y 8Y fed Pl ow @ ey
gfedet o B T srqeren & onele ¥ w6 wd @ W 5 Bar
Council of India W TrIET &) WHER W B & orawy &
PBICS 3 AHIBT B ATART v AHifha BE-wEel o o

vd g oA Preafeme wher @ |

3fd: Bar Council of India ¥ Tagar %‘g’ Ar9RT 9T 93 Rl e
BT SIS WaTT fhar Ser €1 e € geto tedo dlo (dfa dta)

TEIHH B AT TAT v ) oy aeTer verfig w@r Ty qen

Fed WG SilE <ol eA HRA BT {0l o wam | ey ofg <o ®
S A R W Telo ae do (@ Aty me dg
srerafer weror a3 forfa v W fmr fror s

g WS A [ wefderen, © W S, T @ Ry de @
Uco Tcto do (i wdla) ez waifeia &< 2 1o Pésre <o
@ frieror gfeEeT # 1 72 srEi & ancee N 3w o @ wier £y
Bar Council of india @ wwga & W& o7 stues o 2 &
TEET B PieiSl H OrHA-uTe B AW @ iy ver @
@ 1 Hdgar B EHFIT YT oy &g Rramwref wowenfi
e AR e @ R R T R g
areq fafey wgifdenery, ¢ O @ferd, T @ RN 9@ 3 veo vwo
dlo (i 9df) Toumy Henford & 8Y OH 2024—25 UG 202526
Eﬁyfmvﬁaﬁﬁﬁ&ﬁﬁ?ﬁ%ﬁﬁmqﬁmﬁﬁaﬁﬂémzﬁ
arenras Hogd 9rd B W B Bar Council of India W T AT B
TR T €1 & Berawy 8 s ¥ Amie o) siqaly ud
AATST BB &1 Yo UF war wos fvaie oy wd@iar

‘ &
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" TRET 12

g G 13

{
A

T Bar Council of India ¥ Td@Ed! & 2afy waTeT U5 i By

BT argeTe gard far o §

ufpr oo Wit Biot, N, B, SlEHETE @ Al Herg @ Tdo
vato dlo (@ a¥f) Td Telo Yelo Ro (dfe adfa) wiewm e daferd
Wﬁ%@ﬁﬁﬁﬁ&ﬁﬁfﬁﬁﬁﬂﬂﬁ%ﬂﬂﬁaﬁﬁmtﬁ
aed A T s @ @ 5 Bar Council of India ¥ |wgen @

- Wl yr B9 @ vwEe @ Bierd | BTH—BEE} B ATHD DY

sl e @ S| e NOC Ud wdgal e o3 8q faarme
TR

e R waaEt 3 Frofg form wrar {3 i e
&t wierer, HFE, o), e @ A Werg d Yo tHo do
(@7 a¥f) gremsme e B B gq niod e A B
Frélem yRes 3 @) T8 e @ ared ¥ 3w wd & W

Bar Council of India & WFEEAT BT WGy U< B ® berdad &

FrRrS ¥ AT A erHie Ud Amifea BT -wEs of dofluT

wvd qdlern yus favafaene Wer HIT |

ardh Bar Council of india & WEE &g IFTIRT FAICT w3 i &

BT 2AIEA WET fHar S | Ay 8 geo Geo dlo (dfd o)
reReRE B IRy ST ua Y frofn aeTe erfia v ar) qen
e w9y ST e TeR By @ Rt oy war i i i ge @
SRR T SRed T U@o TEo dle (dfw wdiy) uremmd Bg
sl e o i @ aR AR [T I |

RIFT T Prer, QY TRl 6 T Eifas UG A HOAICTE
ZT97 BCA 180 dre U BBA 180 W @ | ArgHIGH & MW W
Tagdr T WYY wq favdfwiem gR1 fea i <o o
frdiaror uRRes A @) 1d AT B wArE H N0 T 202427
¥ weEdl U WY U4 oE-uEel @ amied v faure
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g &I 14

i
AR TR el @ oty B war f e T
PIIS, <RI, TAIET BT AICTE B §RT UT<T BCA 180 WIe T BBA

woqﬁﬁwmﬁrwﬁﬁaﬁﬂs‘mcnﬁwzﬁmﬁw
2024—27 W WAEFA GG B G Fofa farar s

RTSATe Afvarera g frfa uaie Bsy 38 /2024—2091 Mo Fo

'(i) fewies 12 /12 /2024 & agwer & 9RFET afify (Statute

Committee) &1 43& H P 7S AT & eneld ¥ CUFT (UG)
2025 3R CUET (PG) 2025 Wafr @ fRemget vy rgATE et
IR |

Statute Committee ;aﬁ dom H Py IIUAT & ATATD H
CUET (UG) 2025 3k CUET (PG) 2025 W iftrm Frofy 2 g
el wEIT B GE AR gl 9 arfermd fear
T | -

¥TEEH d g ferer srefwn iRy fRAiw 12 /02 /2025 w1 wrdqe

A H¥EAT 4
vty

e G347 2

T 95 fAA1E 17,712 /2024 B wrig ) gl v ReER )
TR AR Sl W e Wiy @ dew e
17/12 /2024 & BTUTT BT e fbar T |

sfesier {1 Biersr, TR, e & Fiae Bar vd A worg @
H%@wﬁwﬁnﬁﬁmzozs-zga%%quﬁmwm%g
[EEINPRSERSHERE |

1 WH B g — grl Al od g s, sefe st
el sfers, i, efism, aoEiffeE, TRem, e v
S |

I W B Ryg— Ay, wwivaere, ety fiem FrgfasrT o
TTOTe |
Wwwm%ﬁwmw%mmfm
ARGl Fa12T & WG sen v R viar @ wiror sy e
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W frdes <o @ e g # @ T8 Al & AN U GH
002520 TF 202630  TTG i FEF TR B T SJRRIT Bl N
[
e e @ T — W A gF TR s, siefenes, e,
el gfeerd, fEd, qﬁﬁl‘slﬂ o fRET, A, ARt U

WW%WWWﬁW%%ﬂg@WWW'
WA §Hrg D fawg — aﬂﬁm?ﬁﬁ"ﬁ%ﬁﬁw?mﬁvm
wﬁwmwmwmmﬁ e R g Uiy

ST, HTOTIA |

o Herm @ Rwy — aftren © w1 el 1)

e T @ v — A, vargeeeE, aaviaiasr, Sefae ¢
T |

e RO e @ foty ferr e fir wmoRge g 9red
Ry, WEFEIE & S B, vy U fasm= dwrg @ wiiser
st fual A FReRs gel @ FroeT wide ¥ @ 0 g §
SR UR WA 2025-20 W VY HeE G B B AT @7 ST
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Proceeding of the meeting _of the Academic Council dated
09.07.2024
Agenda No -1. To Consider the matter of confirmation of the proceedings of the meeting
of the Academic Councial Dated 27-09-2024
Resofution - Resoived to Confirm.

Agenda No -2, To approve the proceedings of the Affiliation and new teaching

Programme Committee dated 17.12.2024

Resolution - Resolved to approe.

Agenda No- 3. To approve the final draft of DPR or Centre of Excellence in Artificial

Intelligence prepared by Department of Computer

Engineering, IIT Patna

Resolution - Resolved to approe.

Agenda No - 4, To start following courses in Artificial Intelligence:

Science and

{1) Certificate courses in generative artificial intelligence - 45 day

{2) Diploma courses Artificial Intelligence - 1Year

{3) B.5C (Minaor) i Artificial intelligence — 1vear

ey
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WA
{(4) B.5C(Major)in Artificial Intelligence — 3 Year
(5) M.SC {Major} in Artificial Intelligence
Resolution - Resolved to approe.

Agenda No—5. Suggestion for CUET (UG) 2025 and CUET (PG) 2025 in the light of
Governor's Secretariat letter no. BSU-38/2024-2091/GS 2091 dated

12.12.2024.
Resolution - Resolved to approe.
Agenda No —6. To approve the short-term courses on Personality Development.
Resolution - Resoived 1o approe.

Proceeding _of the meeting of the Academic Council dated

27.09.2024

Agenda No - 1. - To Consider the matter of confirmation of the proceedings of

the meeting of the Academic Councial Dated 03-07-2024
Resolution:  Resolved to confirm.

Agenda No - 2. - To approve the subject to be offered for the four Year under

Graduate courses 2023-27 Under CBCS Scheme as per NEP-20.
Resolution : Resolved approved.

Agenda No - 3. Any other matter with the permission of Hon'ble Chair.

Resolution : - 3.1 — Regarding the equivalency of B.Sc. Zoology (Hons.) with
Botany & Chemistry as subsidiary and B.Sc. life Science. It was

resolved to make the matter before equivalency committee.

3.7 — To discuss regarding the exemption of the M.Phil candidate
from Ph.D. Course work. It was resolved to take advise from

Hon'ble Chancellor’s office and Dept. Of Higher Education Govt.
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3.3 - it was resolved that presently running MBA-IB course at

M.U. Campus with be operational as MBA.

3.4 - For revision in fee structures in Vocational Courses it was

resolved to constitution a Committee of the following persons

1. Prof. (Dr.) M.S. Islam, Principal, Daudnagar Coliege, Daudnagar-

Convenor

2, Prof. Sudhir Kumar Mishra, 'Principal, S.5inha Coltege, Aurangabad-

Member

3. Prof. Jawaid Anjum, HOD, Philosoph\}, M.U. Bodhgaya - Member

and was also resolved the committee will submit the report

suggestion within a month.

Proceeding of the meeting of the Academic Council dated 18.12.2024

Agenda No -1, To Consider the matter of confirmation of the proceedings of the meeting

of the Academic Councial Dated 27-09-2024

Resolution: Resolved to Confirm.

Agenda No -2, To approve the proceedings of the Affiliation and New Teaching
Programme Committee dated 17.12.2024

Resolution: Resolved to approve.

Agenda No- 3. To approve the final draft of DPR for Centre of Excellence (CoE) in Artificial
Intelligence prepared by Department of Computer Science and

Engineering, T Patna.
Resolution: Resolved to approve.
Agenda No - 4, To start following courses in Artificial Intelligence;

(1) Certificale courses in generative artificiaf Intefligence 45 day
(2) Diploma courses Artificial Intelligence - 1Year
(3) B.SC (Minor) in Artiticial Intelligence ~ 1Year

{4) B.SC(Major) in Artificial Intelligence -3 Year
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(55 M.SC (Major) in Artificial intelligence

Reasolution:
Agenda No - 5.
Resolution:
Agenda No - 0.
Resolution:

Resolved to approve.

Suggestion for CUET (UG} 2025 and CUET (PG) 2025 in the light of
Governor’s Secretariat letter no. BSU-38/2024-2091/GS 2091 dated

12.12.2024.

The proposal for CUET {I_JG) 2025 and CUET {PG) 2025 was discussed n
detail and it was unanimously authorize Hon'ble Vice-Chancellor to take

final decision in this regard.
To approve the short-term courses on personality Development.

Resclved to approve.

Any other matter with the permission of Hon’ble Chair.

Agenda No—7.

Resolution:

Agencda No — 8.

Resolution:

Agenda No - 8.

Resoliution:

Agenda No — 10.

To adopt the proposal for “Chair for Governance and Women
Leadership Studies” “2d1 arf¥curard eledr gwraT T afgen
ﬁ?ﬁﬂ' e a dis” in Magadh University, Bodh Gaya announced by
Hon'ble Governor-cum-Chancellor of Universities on 12.12.2024.
Resolved to adopt.

To approve the draft Ordinance and Regulation for Master of Science

(M.Sc.) and Master of Arts (M.A} in Yoga.

Resolved to approve.

To approve the updated syllabus of Post Graduate Diploma in
Guidance and Counselling (P.G.D.G.C.} earlier known as Post
Graduate Diploma in Counselling and Rehabilitation (P.G.D.C.'R‘) to

be implemented from the session 2025-26.

Resolved Lo approve.

To cansider the matter of reduction of mat ks in admission merit list

preparation of ex students as 02% less in first year 03% less in second
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Resolution:

Agenda No - 11.

Resdfution:

Agenda No - 12.

Resolution:

Proceeding of

b
year, 4% less in third year and 05% in fourth year as proposed by
D.S.W.

Resolved to approve.

To consider the proposal for convening Convocation in February
2025 as per the final approval of Hon’ble Governor-cum-Chancellor

of Universities of Bihar,

It was unanimously approved and Hon’ble Vice-Chancellor was

authorized to take necessary action in this regard.

To consider the matter of starting Degree Hons Course in Geography

in A.N.S. College, Nabinagar.

Resolved to approve,

the meeting of the Academic Council dated 13.02.2025

Agenda No -1.

Resolution:

Agenda No -2,
Resolution:

Agenda No -3.

Resolution:

Agenda No -4,

Resoclution:

Agenda No -5.

To Consider the matter of Confirmation of the proceedings of the meating

of the Academic Councial Dated 18-12-2024

Resolved to approve.

To approve the proceedings of the Affiliation and New Teaching

Programme Committee dated.08.02.2025

Resolved to approve.

To consider for approval of the regulation for granting minor research
project by M.U., Bodh Gaya to Regular Facuity Members appointed
through Commission {BPSC/BSUSC).

Resclved to approve.

To consider for approval of remuneration/henorarium for evaluation of

minor research project, invited by Research Development Cell, M.U., Bodh

Gaya.
Resolved to approve.

To start teaching of M.L.I.S. Course in J_J. College, Gaya with sixty seats,
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Resolution: Resolved o approve.

Agenda No -6. To approve the ordinance and regulation of one-year P.G. Diplomain G.1.5.
and Rernote Sensing.

Resolution: Resolved to approve.

Agenda No -7. Any other matter with the permission of Hon'ble Chair.

Resolution 7.1:

Resolution 7.2:

Resolution 7.3

-Resolved to approve the enhancement of seats in P.G. Courses for the

session 2023-25 for admitted students above the recommended seat for’
only this session in the longer interest of students of poor and deserving
category of backward areas as per Transitory Regulation.

Resolved to- approve to purchase the books in Central Library /

Departmental Seminar.

Resolved to approve to follow the previously circulated letter no.
485/G1A/20 dated 23.07.2020 regarding the vocational and professionat

courses.

proceedings of the meeting of Syndicate dated 07.02.2024

AgendaNo1  To confirm the proceedings of the meeting of the

Syndicate dated 22.12.2023

Resolution. Resolved to confirm with the modification in the resolution of

the agenda (any other matters) no. 5.2 The word ‘ad-hoc’

should be dropped.

Agenda No 2. To withdraw the resolution of the agenda no.06 of any other

agenda of the syndicate dated 15.07.2019

Resolution. Resolved to approve the resolution with the condition that in

addition 1o teaching work other assignments may be given at
the pleasure of the Hon'ble Vice Chancelior. They wil have
no right to claim any statutory posts till the disposal of the

case lodged by the university.

Agenda No 3 Additional agenda

oY,
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Agenda No 3.1

Resolution.

Agenda No 3.2

Resolution,

Agenda No 3.3

Resolution.

Nh

To approve the appointment of Dr. Arun Kumar, Retd. Prof of
Physics, A.N. College, Patna as Advisor to the Hon'ble’ Vice-
Chancellor, Magadh University, Bodhgaya

Resolved to approve.

To approve the proposal to provide uniform, shoes and
blankets to contractual and daily wages employees under

Magadh University, Bodhgaya.
Resolved to approve.

Te approve decision of the Hon'ble Vice-Chancellor to hire a
Guest House at Patna for the officer employees of the
Magadh University, Bodh Gaya visiting Patna for different
purposes for university work and also for providing the guests

of the University a comfortable stay at Patna.

Resolved to approve,

Any Other matter with permission of the chair

Agenda No 4.1

Resolution.

To Consider the proposal of Finance (Pension) Section
regarding stopping/withdrawal of the Contribution of group
insurance scheme for the employees of Magadh University,

Bodh-Gaya from the month of March 2024,

Resolved to approve.

Proceedings of the emergent meeting of Syndicate dated 21.02.2024

Agenda 01

Resolution

Agenda No. 2

To approve the recommendation of the Selection
Committee held on dated 19.02.2024 regarding the
promotion of Dr. Ran Bijay Kumar, Dept. of Law, College c;f
Commerce, Arts and Commerce, Patna from the post of

Lecturer (Sr. Scale) to the post of Reader under Career

Advancement Scheme.

Resolved to approve.

Any other matter with the permission of the Chairmar..
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Agenda 2.1

Resolution.

“Agenda 2.2 -

Resgolution.

Agenda 2.3

Resolution.

\597 | IR

To approve the proceeding of Finance Commitiee dated
13.02.2024.

Resolved to approve with modification in the resolution of
agenda no. 02 where Hon'ble Vice-Chancellor has been
authorized to constifute a committee to look into the utility of

purchase of a Car for Pro Vice-Chancellor

committee dated 13.02.2024.
Resolved to approve.

To approve the proceedings of the Examination Board dated
31.01.2024 and 13.02.2024.

Resolved to approve.

Proceedings of the emergent meeting of Syndicate dated 06.03.2024

Agenda No. 1:

Resalufion:
Agenda No.

Resolution:
Agenda No.

Resoiution:

Agenda No.

Resolution:

Agenda No.

Resolution:

To confirm the proceedings of the meeting of the Syndicate held on
07 .02.2024 & 21.02.2024.

Resolved to confirm. _

To approve the proceedings of the meeting of Post Creation,
Absorplion and Confirmation Committee held on 29.02.2024
Resolved to approve except of Dr. Arun Kumar Mishra and Dr.
Shyarn Sundar Das for which Hon'ble Vice-Chancellor - was
authorized to take decision after the legal opinion.

To approve the appointment and posting of Asst. Professors in Hindi

To- approve- the proceedings. of . Purchase and Sales

on recommendation of Bihar State University Service Commission, .

Patna.
Resolved lo approve.

To approve the grant of exira ordinary lagve without pay to Sri Hari
Baby Boddu, Asst. Professor, P.G. Dept. of History, M.U., Bodh
Gaya from 21.02.2024 to 20 08.2024 (Six Months)

Resoived to approve.

To approve the grant of extra ordinary leave without pay with lien to
Dr. Meenakshi Shukia from 12.04.2022 to 11.04.2024

Resolved to approve,
At

Page | 80



N

FProceeding of the meeting of Syndicate dated 10-07-2024

Agenda_~ 1 To confirm the proceeding of the meeting of Examination Board dated

259-04-2024, 10-04-2024, 19-03-2024, 13-02-2024,31-01-2024.
Resolution - Resolved to confirm.

Agenda — 2 To confirm the proceeding of the meeting of Academic Councial dated.
09-07-2024.

Resolution - Resolved to confirm.

Agenda - 3 To confirm the proceeding of the meeting of Finance Committee dated

13-02-2024, 10-04-2024, 15-06-2024 and 04-07-2024.
Resolution -~ Resolved to cohﬁrm.

Agenda -4 To Consider the legal opinion regarding family Pension to Mr. Sri Rajesh
Kumar, S/0- Late Ram Nagina Prasad, Peon (Retd.) Gaya College under
provision section (iv) of family pension 24 (A) I (Sub section — iv) which
deals with mentally and physically disable (Dependent) Son/Daughter of

pensioner.
Resolution - Resolved to approve.

Agenda — 5 To consider the legal opinion regarding restoration of service benefits in

prescribed pay scale to Dr. D.S. Baghel Medical Officer, M.U., Bodh Gaya.

Resolution - Resolved to approve.

Agenda — 6 To consider the Recommendation of Selection Committee for the
Promotion of lectures to Lectures (Sr. scalar), Lecture (St. Scale) to Reder,
Lecture in selection Grade to Reader and Reader to Professor under (AS.
2005) Assistant Professor (Academic Level | 0). to the rank of Assistaﬁt
Professor (St. Scale Academic level 11) under CAS 2018. of the Subjects
Geography (Selection Committee dt. 09-04-2024) English (Selection
Committee dt. 22-05-2024) and Botany (Selection Committee dt. 16-06-
2024).

Resolution - Resolved to approve.
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Agenda — 7 To approve study leave (action taken) (on half pay) with effect from 1%
September 2022 to 30" August 2023 for oneyear to Shri Shanshank Mishra

Asstt. Prof., Department of Psychology, Daudnagar College, Daudnagar.
Resolution - Resolved to approve.

Agenda — 8 To consider for declaring donner members to

SI. No Name & Address Donpated Rupees
1. - |'Syi Ramasshray Singh, . S/o-.Dhanushdhari Smgh ~1,01,000/- |
Vill.- Warisaligan], Nawada. '
2, Gramani Shikha Seva Committee, Dheodha- 25,500/-
Pakribarawan, Reg. No.- 745/2007-G8. ]

in Krishak College, Dheodha-Pakribarawan, Nawada.
Resolution - Resolved to approve.
Additional Agenda -9

Agenda — 9.1 To confirm the proceeding of the meeting of Budling Committee dated
15.06.2024

Resolution - Resolved to confirm.

Agenda — 9.2 To Consider the letter no. faooqoffotilo / Xelo--46 / 2018, Ao 438 TCH
faAip_26.022019 TIgR VEAMYS QIR I gl (@ He )

regarding the service condition of Contractual basis Stafl.
Resolution - Resolved to postpond.

Agenda — 9.3 To consider the matter of organizing 22" Annual Conference of Bihar

Fconomics Association from 29.08.2024 to 31.08.2024.

Resolution - Resolved to approved and also at resoled that university will provide food

and accommodation in this conference.

Agenda — 9.4 To confirm the proceeding of the meeting of Syndicate dated 21.02.2024
and 02.03.20245.

Resolution - Resolved to confirm.

Agenda — 10 Any other matter with the permission of Hon’ble Chair.
B
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Resolution - 1: It was resolved that Registrar and Controller of Examination will be
provided residence by the university as per the university norms. Till the
residence is provided by the university they will stay at University Guest
House, M.U. Campus at the subsidized rate Rs. 100/ (One hundred) per
day.

Resolution - 2: In the light of the objections raised by the Hon’ble mermbers regarding
Maa Kamala Chandrika Vidyapeeth, Jehanabad, a committee has been
constituted to investigate the matter in accordance with the established
standards of higher education and the criteria set by the Raj Bhavan.

Committee shall consist if following Members:
1. Prof. ML.S. Islam, Principai, Daudnagar, College, Daudnagar, A.bad — Convenor
2. Prof. Sudhir Mishra, Principal, S. Sinha College, Aurangabad — Member_
3. Dr. Satyendra Prajapati, Principal, J.J. Col.lege, Gaya — Member

Resolution - 3 : On the request and representation submitted by on the request of the
principal, Shakyamuni college, Bodhgaya regarding decision taken in the
Syndicate meeting held on dated 26.03.2022 and 15.05.2023 the Syndicate
after due consideration approved the report submitted by inspection
committee for the afflation session 2022-25 This decision has been taken
after due consideration of the request made by the Principal to give full
consideration to the report of the check committee constituted in the light
of the decision taken in the Hon'ble Syndicate meeting dated 26.03.22 and
15.05.23. '

Resolution - 4: Resolved to approved the proceeding Recommendation of the

Teachers/Principal Transfer committée dated- 09-07-2024.

Resolution — 5: Resolved to approved proceeding of the Approval, Seniority and pay

tixation committee dated 05/07/2024.
Proceeding of the meeting of Syndicate dated 20-09-2024

Agenda ~ 1 To consider the matter of confirmation of the proceedings of the

meeting of Syndicate dated 10.07.2024.
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Resolution - Resolved Lo confirm.

Agenda -2 To consider the matter of approval of the proceeding of Examination

Board dated 31.07.2024, and 23.08.2024.
Resolution - Resolved to Approve.

Agenda — 3 To consider the matter of approval of the appointment and posting
of the Assistant Professor, in subjects Philosophy, Psychology,

Mathematics, and Urdu.
Resolution - Resolved to Approve. (note of dissent by Pro Vice Chancellor)

Agenda — 4 To approve the recommendation of Selection Committee held on.
15.07.2024 {Philosophy), 21.08.2024 (Chemistry), 22.08.2024
(Math), for promotion of subject teachers, under the scheme of

CAS and MPS in different categories.
Resolution - Resolved to Appr'ove.

Agendé ~ 5 To approve the recommendation of Screening Committee held on
09.07.2024 {Philosophy & Commerce), 10.07.2024 (Chemistry &
Zoology), 20.08.2024 {Math &Physics), 06.09.2024 (Economics &
Geog.raphy), 13.09.2024 (Sanskrit, Urdu & Sociology), for Assistant

Professor (senior scale level 10 to 11} in different categories.

Resolution - Resolved to Approve.

Agenda — 6 To consider the matter of recommendation of B.5.U.5.C, (Constitute
Colleges), Patna in respect of 25 years’ time bond promotion
scheme from reader to Professor to Dr. Brij Bihari Prasad,
Department of Math.,, §. Sinha College, Tekari, Gaya w.e.f.

15.07.2024.

Resolution - Resolved to Approve.

s
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Agenda — 07 Any other matter with the permission of Hon’ble Chair.

Agenda — 7.1 To discuss the fee structure of Self financing course BCA as fee
structure is not mentioned in ordinance & Regulation approved by

Raj Bhawan, Patna.

Resolution - It was resolved to adopt the fee structure of AN, College, Patna for

the self-finance course BCA till the directive received from Raj

Bhawan, Patna

Resolution -7.2 : It was resolved to grant study leave to the teacher of university
H.Q. and constituent colleges of Magadh University for doing Ph-D.

Course Work.
Proceeding of the meeting of Syndicate dated 05-10-2024

Agenda — To To consider the approved of the proceedings of Building
Committee dated 27.09.2024.

Resolution - Resolve.d to approved with discussion to submit the proposal to the
hon’ble chancellor and also inform to the Department(higher) of

education Govt. of Bihar

Proceeding of the meeting of Syndicate dated 21-12-2024

Agenda 1: To consider the matter of confirmation of the proceedings of the meeting of
Syndicate dated 05.10.2024 and20.09.2024

Resolution:  Resolved to confirm.
Agenda 2; To épprove the proceedings of Academic Councial dated 18.12.2024.

Resolution:  Resolved to approve.

Agenda 3; To approve the proceedings of Building Committee dated 15.06.2024,
14.08.2024 & 27.09.2024

Resolution;  Resolved to approve.

Agenda 4: To approve the proceadings of the Central Bord of Management (Vocétional

courses) daled 31.07.2024.
é& Page I 85



Resolution:

Agenda &:

Resolution:

Agenda 6: _

Resolution:

“Agenda 7:

Resoclution:

Agenda 8:

Resolution:

Agenda 9:

Resolution:

Agenda 10:

Resolution:

Agenda 11:

Agenda 11.1:

(,_)‘?Y

Resoclved to approve.

To approve the resignation of Dr Sadega Ghazal Asst- professor in English,

J.J. coliege, Gaya from the post of Asst-professor.
Resolved to approve.

To approve the final draft of DPR or Centre of Excellence in Artificial
Intelligence prepared by Department of Computer Science and Engineering,
0T Patna. '

Resolved to approve.
To start following courses in Artificial intelligence:

a. Certifidate courses in generative artificial Intelligence - 45 day
b. Diploma courses Arificial intelligence - 1Year

c. B.Sc. (Minor) in Artificial Intelligence — 1Year

d. B.Sc. (Major) in Artificial Intelligence — 3 Year

e. M.Sc. (Majon) in Artificial Intelligence

Resolved to appromlre.

Suggestion for CUET (UG) 2025 and CUET (PG) 2025 in the light of

Governor's  Secretariat letter no. BSU-38/2024-2091/GS 2081 dated

12.12.2024.

Resolved thal a committee consisting of all Deans of Faculties and Dr.
Narendra Kumar, Member of Syndicate will be constituted to look into the

matier and to recommend the modalities in this regard.
To approve the short-term courses on Personality Development.

Resolved toapprove,

To approve the recommendation of committee constituted for Guest House

allotment and maintenance.

Resolved to approve with modification that two wash rooms will be made

adjacent to Meeting Hall and a Consultant will be engaged for face iift of Guest

" House.

Additional Agenda

To approve the recommendation of Screening and Evaluation Committee for
promotion of Assistant Professor to Assistant Professor (Sr. Scale) (Level 10
to 11) under C.AS. 2018 in various subjects such as Psychology dated
05.102024 Pol. Sc. Dated 26.10.2024, iHome Sc. Dated 26.10.2024, Hindi

oY
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Resolution:

Agenda 11.2:

Resolution:

Agenda 11.3:

Resoclution:

Agenda 11.4:

Resolution:

Agenda 11.5:

Resolution:

Agenda 11.6:

dated 25.10.2024, History dated 25.10.2024, Commerce dated 05.10.2024,
Sociology dated 01.10.2024, Pali dated 25.09.2024,

Resofved to approve,

To approve the recommendation of Selection Committes for promotion of
Reader to University Professor under C.AS. 2005 in Commerce dated
05.10.2024, Sociology dated 01 .10.2024 and Pali dated 25.09.2024.

Resolved to approve.

To approve the correction in date of confirmation of service of Dr. Suman
Shekhar, Assistant Professor, Dept. of Chemistry, Daudnagar Coliege,
Daudnagar from 30.11.2017 10 20.11.2017.

Resolved to approve.

To consider the matter of opening affiliation of Magadh Evening College, Gaya

in M.U. Bodh Gaya in the light of following direction;

In the light of Govt. of Bihar, Education Department letter no 15/M 1-150/2013-
123/ dated 30.06.2021 envisaged from Hon'ble High Court Patha judgement
in case CWJC No. 16682 of 2021 dated 11.09.2024 on the basis of fulfiiment
of the terms and conditions as prescribed by Chancellor's Secretariat letter
no. 1098 dated 19.04.1986 clause 15(1) ¢f the statute.

"An Evening College namely Magadh Evening College, Gaya may be started

for the benefit of office employees and other wages earners at such piaces as

- may be defined by the Syndicate” Hence recommendation may be sent io the

State Govt. for granting affiliation u/s 21(2)(d) of the University Act 1976

(amended up to date).

Approved to send a recommendation to the State Govi, with condition that
college shall fulfill the terms and condition laid -down clause 15(1) of the
Statute.

To approve the report of meeting of Guest House Commitiee dated
19.12.2024.

Resolved to approve.

Approval of recommendation of University Post Creation, Absorption and
Confirmation Committee related to non-teaching employees of University and

Constituent Colleyes held on 20.12.2024.
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Resolution:

Agenda 12:

Agenda 12.1:

Resolution:

Agendé 12.2.:

Resolution:

Agenda 12.3:

Resolution:

G

H

Resolved to place in the next meeting of Syndicate except the matter of Dr.

D.5. Baghel will be taken into consideration.

Any other matter with the permission of the Chair.

To approve the list of Guest Facuity Members in Philosophy, Psychology and

Mathematics.

Resolved to approve and also resolved to publish the list of Guest Faculty
Members.

To consider the matter of engagement of Dr. Madhu Bala as Nodal Officer for:
monitoring the cases related to High Court, Lokayukt, Human Rights
Cormimission, Women Comimission, Minority Commission, Public Information

Commission, Public Grievance Autherity, etc.

Resolved to approve and also resolved to fix the honorarium @ Rs. 50,000/-

(Rupees Fifty thousand only} per month.

To consider the matter of regularization of session of examination as advised

by Education Department, Govi. of Bihar.

In the 1Eght of meetin'g' of Regi_strarWith Education Dépt“ Govt. of Bihar, it was
resolved to strengthen Examination Depariment and to regutarize session of
Examination, Hon'ble Vice-Chancellor and Registrar will take necessary

action in this regard.

Proceeding of the meeting of Syndicate dated 13-02-2025

Agenda 1:

Resolution -

Agenda Z:

Resolution -

Agenda 3:

Resolution -

To consider the matter of confirmation of the proceedings of the

meeting of Syndicate dated 21.12.2024.
Resolved to confirm.

To approve the agenda for the Annual Senate Meeting 1o be held
on 20.02.2025.

Resolved to approve.

To approve the proceedings of Academic Councial dated

(09.12.2024 & 13.02.2025.

\
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Agenda 4: To approve the proceeding of the meeting of Finance Committee

dated.07.02.2025.
Resolution - Resolved to approve.

Agenda 5: To grant benefit of Dynamic A.C.P. to Dr. D.S. Baghel, Medical
Officer, Health Centre, M.U., Bodh Gaya.

Resolution - Resolved to postpone.

Agenda 6: To approve the recommendation of Screening and FEvaluation
Committee for promotion of Assistant Professof to Asst. Professor
Sr. Scale (level 10 to 11) under C.A.S. 2018 in various subject such
as Economics, Physics, and Zoology held on 20.01.2025, Psychology
and Al & A.S, held on 21.01.2025 and Hindi held on 22.01.2025. |

Resolution - Resolved to épprove.

Agenda?7: To approve the recommendation of Selection Coémmittee for

promotion of Lecturer to Reader under Merit Promotion Scheme in

Zoology held on 21.01.2025.

Resolution - Resolved to approve.

Agenda 8: To approve the recommendation of Selection Committee for
promotion of Lecturer to Reader under Time Bond Promotion

Scheme (in 10 yrs.) in Hindi on 21.01.2025 and Psychology on

21.01.2025.

Resolution - Resolved to approve.

Agenda 9: To approve the recommendation of Selection Committee for
promotion of Lecturer to Reader under C.A.S. 2005 rectification of

date in Assistant Professor Senior Scale to Associate Professor in
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Cconomics 20.01.2025, Physics 20.01.2025, Al & AS on 21.01.2025
and Hindi on 22.01.2025. |
Resolution - Resolved to approve.

Agenda 10: To approve the recommendation of Selection Committee for
Minority Coliege, M.G. College, Gaya for promotion under Ten years
Time Bond Promotion Scheme from Lecturer to Reader in Urdu and

Political Science held on 23.01.2025.
Resolution - Resolved to approve.

" Agenda 11: To approve the approval of Selection Committee for approval of
service of lecturer/Assistant Professor w.e.f. 01.06.2017 in Urdu

held on 23.01.2025.
Resolution - Resolved to approve.

Agenda 12: To approve the recommendation of Post Creation, Absorption and

confirmation Committee dated 20.01.2025.
Resolution - Resolved to approve.

Agenda 13: _Additional Agendd.

Agenda 13.1: To approve the recommendation of Selection Committee for
promotion of Assaciate Professor to University Professor under
C.A.S. 2005 in Economics 20.01.2025, Physics 20.01.2025, Al &
AS 21.01.2025 and Hindi on 22.01.2025.

Resolution - Resolved to approve.

Agenda 13.2: To approve the floating post of Lecturer in Home Science
(S'anctioned by Staté Govt. letter no. 11/35 dated 25.06.1991)

to the P.G Dept of Home Science, M.U. Campus, Bodh Gaya.
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Agehda 13.3:

a3
To approve the recommendation of Post Creation, Absorption

and Confirmation Committee dated. 31.01.2025.

Resolution - Resolved to approve.

Agenda 13.4:

fo approve the grant of extra-ordinary leave without pay with
lien of Dr. Shailesh Kumar Singh, Department of Philosophy,
A.N. College, Patna (1) from 1% Sept. 2000 to 31 December,
2000 (2) from 11* May 2002 to 06 July, 200.2 (with ane week
additional transit leave), (3) from 1%t January 2003 to 20™ June
2003, (with one week additional transit leave), & (4) from 10™
May, 2010 to 9“‘ June, 2010. for taking up the teaching
assignments of the University of Saskatchewan, Saskatoon,

Canada.

Resolution - Resolved to approve.

Agenda 14:

Agenda 14.1:

Any other agenda with the permission of Hon’ble VC.

To consider the matter of construction work from Internal
Resources of the University by Central Agency or any

Government Agency.

Resolution - Resolved to approve.
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