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ØDual Degree Programs - 

1) B. Tech. (IT) - M. Tech. BI 5+ Year Dual Degree Program AND B. Tech. (ECE) - 

M.Tech. BI 5+ Year Dual Degree Program: (Total 12 Semesters Each): Till VIth Sem, 
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Semester - MBI-1 & BMBI-7 

1. Name of the Course:  Omics 

2. LTP structure of the course: 2-1-1

3. Objective of the course: The aim is to provide the fundamental knowledge of Molecular 
st thbiology, Biochemistry, Genomics and Proteomics to the 1  semester M. Tech. BI and 7  

semester B. Tech (IT)-M. Tech. Dual Degree BI students.

4. Outcome of the course: Since a mixed population of students from Biology, Computer 
Science and Information Technology is taking this course, it is very necessary to provide them 
the basic understanding about the Advanced Biology, especially in the areas of Molecular 
biology and Biochemistry. The students will be endowed with the knowledge about the 
different biological processes and the biomolecules involved.  In addition, the students will 
learn the principles of different laboratory techniques from Proteomics and Genomics which 
will be implemented in the practical classes. They will also learn how to handle different wet 
laboratory instruments. The overall goal is to inculcate the passion for biological research 
among the engineering students to improve the interdisciplinary research.

6. Text Books and References:

i. Molecular Biology of the Gene by James D. Watson, Tania A. Baker, Stephen P. Bell, Alexander 
Gann, Michael Levine, and Richard Losick.

ii. Biochemistry by Jeremy M. Berg, John L. Tymoczko, and Lubert Stryer.

iii. Kuby Immunology by Thomas J. Kindt,ý Richard A. Goldsby,ý Barbara A. Osborne,ý Janis Kuby.

iv. Lehninger Principles of Biochemistry by Albert L. Lehninger, David L. Nelson and Michael M. Cox

Biological Data Analytics

1. Name of the Course: Biological Data Analytics 

2. LTP structure of the course: 3-1-0

3. Objective of the course: To expose the M. Tech. BI students with the advanced techniques of 
Probability and statistics applied to biological data. 

4. Outcome of the course: The students will learn modern statistical techniques (sampling, hypothesis 
tests, correlation and regression analysis etc.) to analyse different kinds of data associated to Health 
Sciences. As the examples would be taken directly from the health sciences literature instead of 
contrived examples, we believe that this course should appear more interesting for the students, and 
would provide very good platform for them to build their skill to become practicing health professionals.

5. Course Plan: 

6. Text Book:'Biostatistics -A Foundation for Analysis in the Health Sciences' by Wayne E. Daniel 
and Chad L. Gross.

7. References: 'Fundamental of Biostatistics' by Bernard Rosner.

***********************************************************************************************************

Biological Information System and Management

1. Name of the Course: Biological Information System and Management

2. LTP structure of the course: 2-1-1

3. Objective of the course: To expose the M. Tech. BI students with the techniques of Database 

Management System along with different available flat files and database handling techniques

4. Outcome of the course: The students will learn DBMS role, usage, creation, designing and 

implementation database to create in-house database. Further they will learn the usage of different 

flat file formats along with their parsing and information retrieval. This will be sufficed with few case 

studies using available data mining techniques and data clustering and classification.

5. Course Plan: 
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6. Text Book:

7. References:

1. Biological Databases by Attwood.

2. Programming the Perl DBI by O'Reilly

3. Essential of MATLAB for Scientist and Engineer by Hahn Brian D

4. Beginning PHP and MySQL 5: from novice to professional by W.Jason Gilmore

******************************************************************************************************************

Scripting and Computer Environments

1. Name of the Course: Scripting and Computer Environments

2. LTP structure of the course: 3-0-1

3. Objective of the course: To expose students to scripting languages of relevance to Bioinformatics.

4. Outcome of the course: Bioinformatics is a discipline that requires expertise in using various 
scripting languages and tools. At the end of course, the students will be able to use scripting languages 
Perl, Python and R to accomplish tasks required for general purposes in Bioinformatics.

5. Course Plan: 

6. Text Book: Mandatory for UG core courses
7. References:

·Learning Perl 

Randal Schwartz, Tom Phoenix, drian d foy (O'Reilly)

·Molecular Modeling: Principles and Applications (2nd Edition)

Andrew R. Leach (Prentice Hall)

·Proteins: Structures and Molecular Properties

Thomas E. Creighton (Freeman)

·Fast Lane to Python

http://heather.cs.ucdavis.edu/~matloff//Python/PLN/FastLanePython.pdf

********************************************************************************************************************

Data Structure and Algorithms

1. Name of the Course: Data Structure and Algorithms 
2. LTP structure of the course: 2-0-2
3. Objective of the course: To impart the knowledge of basic programming and elementary data 

structure to non-IT/CS students
4. Outcome of the course:
5. Course Plan:

1. References:
·Think Python (2e), Allen Downey, O'Reilly
·Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford 

Stein 
·Data Structures Using C and C++, Yedidyah Langsam, Moshe J. Augenstein, and Aaron M. 

Tenenbaum 

********************************************************************************************************************

Semester - BMBI-8 & MBI-2
Next Generation Sequencing Tools and Algorithms

1. Name of the Course: 

2.  LTP structure of the course: 

3. Objective of the course:  To get acquainted with the high throughput sequencing data and its 

processing. Since these data often pose a problem of big data domain, the existing algorithm to 

tackle such problems will be discussed with the limits and lacunas of each such existing technique. 

This will enable the students to ponder more about the string processing techniques and to come with 

novel approach of genomic strings processing.

4. Outcome of the course: Trained individuals with basic knowhow of the string processing techniques 

and a good understanding about the tools for such data analytic. 

5. Course Plan: 

Next Generation Sequencing Tools and Algorithms

1- 2-1
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7. References:

Analytical Techniques In DNA Sequencing by Veena Kumari

DNA Sequencing From Experimental Methods To Bioinformatics by Alphey, Luke

Next-Generation Sequencing Data Analysis by Xinkun Wang

********************************************************************************************************************

Cheminformatics

1. Name of the Course: Cheminformatics and Molecular modeling  
2. LTP structure of the course: 2-1-1
3. Objective of the course:  Students should be able to build up QSAR models
4. Outcome of the course: Efficiency in drug design
5. Course Plan: 

6. Text Book: Mandatory for UG core courses
7. References:

1. Chemoinformatics, Concepts, Methods & Tools for Drug Discovery; Ed. Jurgen Bajorath (Humana 
Press)

2. Chemoinformatics Ed by Johann Gasteigen, Thomas Engel, Wiley-VCH
3. Molecular Modeling, Principles & Applications, Andrew R. Leach
4. Bioinformatics from Genomes to Drugs ; Vol I & 2
5. An Introduction to Chemoinformatics, Andrew R. Leach, Valerie J. Gillet. R Eisberg and R. Resnick.

********************************************************************************************************************

Numerical Methods

1. Name of the Course: 

2. LTP structure of the course: 

3. Objective of the course:  To expose students to numerical methods of relevance to computational 

Biology and Bioinformatics

4. Outcome of the course: Students will be able to convert a qualitative problem into computer based 

solutions 

5. Course Plan:

Numerical Methods

2-1-1

5. Text book: Numerical Methods for Engineers by Chapra and Canale

********************************************************************************************************************

Elective Course Syllabus: (Electives-1, 2, 3, 4)

Machine Learning for Biological Systems
1. Name of the Course:  Machine Learning in Biological System

2. LTP structure of the course: 1-1-2  

3. Objective of the course: To provide M. Tech. IT (spln. In Bioinformatics) students knowledge and 

exposure in hands-on experience on solution of “exon-intron sequence identification”, “gene 

identification”, “secondary structure prediction” and various solution of biological problems through 

existing and state of the art machine learning methods.

4. Outcome of the course: Intelligent solutions of non-linear and complex biomolecular sub-systems 

are needed to get holistic information of pathobiological system (health condition) from the angle of 

Systems Biology. Students will have exposure of such intelligent solutions through this course.
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5. Course Plan: 

Text:

1. Pattern recognition and image analysis by Earl Gose.

2. Pattern Classification by Duda, Richard and David Stork

3. Machine Learning by Mitchell and Tom

Reference Books: 

1. Artificial Intelligence and Molecular Biology: Lawrence Hunter (MIT Press) (freely available ebook)

********************************************************************************************************************

Molecular Medicine
1. Name of the Course: Molecular Medicine
2. LTP structure of the course: 

3. Objective of the course: Objective was to make students aware aboutphysical, chemical, 
biological, bioinformatics and medical techniques used to describe molecular structures and 
mechanisms to identify fundamental molecular and genetic errors of disease, and to develop molecular 
interventions to correct them.

4. Outcome of the course: Students were able to emphasize cellular and molecular phenomena and 
interventions rather than the previous conceptual and observational focus on patients and their organs. 

5. Course Plan:

2-1-1

6. Text book/Reference:
1. Drug Design: Structure and ligand-based approaches: Kenneth M.Merz, Dagmar Ringe, Charles 

H.Reynolds.
2. Bioinformatics-from genomes to drugs (Vol.2- Applications Lengauer, Thomas (ed.).
3. Burger`s medicinal chemistry & drug discovery; Vol.-2(Drug discovery and drug development) 

Abraham, Donald J. (ed.)
4. Drug design : structure and ligand-based approaches: edited by Kenneth M. Merz, Dagmar Ringe, 

Charles H. Reynolds
5. Chemoinformatics; (Vol.-275 - Methods in molecular biology) : concepts, methods and tools for drug 

discovery : Bajorath, Jurgen (ed.)

****************************************************************************************************************

Cognition and Cognitive Processes Modeling
1. Name of the Course: Cognition and Cognitive Processes Modeling

2. LTP structure of the course: 2-1-1

3. Objective of the course: 

a. To provide an overview of cognition in human brain.

b. To introduce students about several AI debates and pro and against arguments of realization of true 

AI.

c. To provide comprehensive details about the cutting-edge approaches and recent                

developments of cognitive systems.

d. Introducing students about several cognitive architectures and hand-on working in these 

architectures.

4. Outcome of the course:
a. Students will get the understanding of how human cognition works as per the explanations till date.
b. Students will get new side of AI development (Using cognitive architectures).
c. Students will get to know the challenges which have been accomplished and which are yet to be 

addressed to make true AI systems.

Course Plan:



Books:

1. Artificial Mind by Stan Franklin

2. Siegelbaum, Steven A., and A. J. Hudspeth. Principles of neural science. Eds. Eric R. Kandel, 

James H. Schwartz, and Thomas M. Jessell. Vol. 4. New York: McGraw-hill, 2000.

3. Research papers for brain modeling.

********************************************************************************************************************

Advance Data Analytics

1. Name of the Course: Advanced data analytics
2. LTP structure of the course: 2-1-1
3. Objective of the course: Talks about domain specific mining issues and methods. Large data 

mining
4. Outcome of the course: Students will get exposure of various methods of performing data mining.
5. Course Plan: 

6. Text Book: Mandatory for UG core courses

7. References Books:

Ian H. Witten and Eibe Frank, Data Mining: Practical Machine Learning Tools and Techniques

(Second Edition), Morgan Kaufmann, 2005, ISBN: 0-12-088407-0.

Hadzic F., Tan H. & Dillon T. S. “Mining data with Complex Structures” Springer, 2011

Yates R. B. and Neto B. R. “Modern Information Retrieval ” Pearson Education, 2005

****************************************************************************************************************

Systems Biology

1. Name of the Course: Systems Biology

2. LTP structure of the course: 3-0-1

3. Objective of the course: Expose students to interdisciplinary branch, Systems Biology

4. Outcome of the course: Upon completion of the course, the student will be able to appreciate and gain 
insights into multi-disciplinary approaches made necessary by advancing technology in the field of 
Systems Biology. Familiarity into various aspects of integrated approaches to understand 
organisms/organs/tissues/cells at various levels will be obtained.

Course Plan:

1. Text Book: A first Course in System Biology, Eberhard Voit, Mar 2012.
2. References:

i. Systems Biology: A Text Book, Edda Klipp et al. Aug 2009.

********************************************************************************************************************

Molecular Structure Prediction and Visualization

1. Name of the Course:  Molecular Structure Prediction and Visualization

2. LTP structure of the course: 1-1-2  

3. Objective of the course: To provide M.Tech. IT (spln. In Bioinformatics) students knowledge and 

exposure in hands-on experience on Molecular Structure Prediction for use in control of disease 

(patho-physiological condition of health) through application 

4. Outcome of the course: student will learn state of the art and specialized algorithm to tackle the non-

linear and complex problem of prediction of molecular structure that will be useful as part of target 

specific drug design and to explore structure-influenced patho-physiological conditions.

5. Course Plan: 

12 13
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Text/Reference Books:

1. Introduction to Protein Structure: Carl Branden, John Tooze (Garland)

2. Proteins: Structures and Molecular Properties: Thomas E. Creighton (Freeman)

Guide lines for practical's: A two credit lab is to be conducted by covering the most relevant and useful 

topics from afore mentioned syllabus.

References:

1. Molecular Modelling: Principles and Applications (2nd Edition): Andrew R. Leach (Prentice Hall)

2. Principles of Nucleic Acid Structure Stephen Neidle (Academic Press)

*********************************************************************************************************************

Parallel Computing

1. Name of the Course: Parallel Computing 

2. LTP structure of the course: 2-1-1

3. Objective of the course: To introduce concepts of Parallel Computing.

4. Outcome of the course: Upon successful completion, the students will be able to approach  

designing of parallel computation based better. They shall have not only the theoretical concepts but 

also practical skill to implement the solutions.

5. Course Plan: 

6. Text Book: The Art of Multiprocessor Programming by Maurice Herlihy and Nir Shavit, Morgan 

Kaufmann Publishers

7. References:

i. The Art of Concurrency by Clay Breshears, O Reilly

ii. Introduction to Parallel Computing (2 Ed) by Ananth Grama, Anshul Gupta, George Karypis, 

Vipin Kumar, Addison Wesley

iii. Professional C++ by M Gregoire, NA Solter, SJ Kleper (2Ed)

*********************************************************************************************************************

Pattern Recognition
1. Name of the Course: Pattern Recognition 

2. LTP structure of the course: 2-1-1

3. Objective of the course: This course deals with pattern recognition which has several important 

applications. For example, multimedia document recognition (MDR) and automatic medical 

diagnosis are two such.

4. Outcome of the course: Students will learn Pattern Recognition techniques and its applications.

5. Course Plan: 

6. References:
1. R.O.Duda, P.E.Hart and D.G.Stork, Pattern Classification, John Wiley, 2001.

2. K. Fukunaga, Statistical pattern Recognition; Academic Press, 2000. 

3. Devi V.S.; Murty, M.N., Pattern Recognition: An Introduction, Universities Press, Hyderabad, 
2011

*********************************************************************************************************************
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Deep Learning
1. Name of the Course: Deep Learning
2. LTP structure of the course: 2-1-1

3. Objective of the course: To get the students and researchers exposed to the state of the art deep 

learning techniques, approaches and how to optimize their results to increase its efficiency and get 

some hands-on on the same to digest the important concepts.

4. Outcome of the course: As deep learning has demonstrated its tremendous ability to solve the 

learning and recognition problems related to the real world problems, the software industries have 

accepted it as an effective tool. As a result there is a paradigm shift of learning and recognition 

process. The students and researchers should acquire knowledge about this important area and must 

learn how to approach to a problem, whether to deal with deep learning solution or not. After 

undergoing this course they should be able to categorize which algorithm to use for solving which kind 

of problem. Students will be able to find out the ways to regularize the solution better and optimize it as 

per the problem requirement. Students will be exposed to the background mathematics involved in 

deep learning solutions. They will be able to deal with real time problems and problems being worked 

upon in industries. Taking this course will substantially improve their acceptability to the machine 

learning community – both as an intelligent software developer as well as a matured researcher.
5. Course Plan: 

6. Text Book:
Deep Learning by- Ian Good fellow, Yoshua Bengio and Aaron Courville
In addition other machine learning books , research papers etc. will be used.

Mini Project of IIIrd Sem: Guidelines as MAY BE decided by Dept. of AS time to time
**************************************************************************************************

IV SEMESTER

M. Tech. Thesis: Guidelines as MAY BE decided by the Dept. of AS time to time

*****************************************************************************************************************

Credits Distribution for:
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Course Syllabus for M. Tech. (BME)

Compulsory and Elective courses 

Semester - MBE-1 & BMBE-7

Anatomy & Physiology

1. Name of the Course: Anatomy & Physiology

2. LTP structure of the course: 2-1-1

3. Objective of the course: The aim of this course is to teach about human anatomy which is the study of 
the structures associated with the human body and physiology which is the study of the function of 
each of these structures. 

4. Outcome of the course: Knowledge of human anatomy and physiology is very essential for 
biomedical students. Students will learn about anatomy, basic human physiology and the normal 
functioning of all the organ systems of the body and their interactions. They will accumulate ideas of 
physiological aspects of normal growth and development. Students also learn about how organ 
systems are interconnected in biological systems.

5. Course Plan:

6. Text Books:  

I. Arthur C. Guyton : Textbook of Medical Physiology, 8th ed, Prism Books (Pvt) Ltd & W.B. Saunders 

Company, 1991. 

II. W.F.Ganong, Review of Medical Physiology, 13th ed., Prentice-Hall, 17th edition, 1995.

********************************************************************************************************************

Biosignal Processing

1. Name of the Course: Biosignal Processing

2.  LTP structure of the course: 3-1-0

3.  Objective of the course: To impart understanding of Signals and their transformation. 

4. Outcome of the course: The students are expected to be concurrent with understanding Biological 

Signals acquisition, sampling rate and its impact, discrete domain analysis and application of signal 

processing tools to extract information relevant to the medical domain.

5. Course Plan:

6. Text Books:  

I. A.V. Oppenheim, A.S. Willsky& H.S. Nawab: Signals & Systems, Prentice Hall, India, 1997 

II. Discrete Time Signal Processing, Oppenheim, Schaefer, Pearson

********************************************************************************************************************

Biomedical Instrumentation
1.  Name of the Course: Biomedical Instrumentation

2. LTP structure of the course: 2-1-1

3. Objective of the course: To instruct about medical instruments currently in use in medical domain 

with a special focus on the building blocks of such instruments. 

4. Outcome of the course: Familiarity with key Medical Devices such as ECG, EMG, EEG, Cardiac 

Output Computer, Blood Pressure Measurement, Plethysmograph, Ultrasound Machine, etc., their 

operation principle, static and dynamic characteristics.

5. Course Plan:

6. Text Books:  

I. D. Patranabis, Sensors and Transducers, Prentice Hall of India, 2nd Edition,1984
rd

II. H. S. Kalsi , Electronics instrumentation, Tata Mc Grow Hill education Pvt. Ltd., 3 edition 2010.

III. Jon. B. Olansen and Eric Rosow, Virtual Bio-Instrumentation Biomedical, Clinical and Healthcare 

Applications using LabVIEW, Prentice Hall, first edition, 2002.

********************************************************************************************************************



22 23

Biomaterials and Tissue Engineering

1. Name of the Course: Biomaterials and Tissue Engineering

2. LTP structure of the course:  2-1-1

3. Objective of the course: The aim of the course is to teach the development of biomaterials and its 
response with the host body which is an emerging aspect of medical device development.

4. Outcome of the course: Understand the fundamental principles in biomedical engineering, material 
science and chemistry, and how they contribute to development biomaterial and its performance. 
Students will gain knowledge about how to do biomaterial selection and design. It will be useful in the 
understanding of properties of synthetic and natural biomaterials, new and different classes of 
materials used in biomedical applications, and the various factors (materials properties, biologic 
response, etc.) that define the utility and applications of these materials.

5. Course Plan:

6. Text Book:

I. Lanza RP, Langer R, Vacanti JP, Principles of Tissue Engineering, Academic Press, 3rd Edition 

(2007).

II. Palsson B and Bhatia SN, Tissue Engineering, Pearson Prentice Hall (2003).

III. Biomaterials Science: An Introduction to Materials in Medicine - Buddy D. Ratner, Allan S. 

Hoffman, Frederick J. Schoen, Jack E. Lemons, second sedition. 

********************************************************************************************************************

Semester – MBE - 2 & BMBE- 8
Medical Imaging

1. Name of the Course: Medical Imaging

2. LTP structure of the course: 2-1-1

3. Objective of the course: The aim of the course is to teach physics of various medical imaging 

techniques. We will study how sound wave propagates in tissue medium and interacts with the same; 

how sound beams for imaging can be generated. How can blood velocity be measured using 

Doppler's shift of ultrasound waves? How the simple principle of interference of light waves can be 

used to develop an imaging modality will be shown in this course. The generation and detection of X-

rays for medical imaging are done in practice will be described. Its interaction with tissue will be 

outlined. Besides, the concept of tomography imaging and reconstruction using the backprojection 

method will be introduced. The derivation involving solution of linear equations to obtain image matrix 

will be carried out. The physics of nuclear structure, its magnetic properties will be illustrated in detail. 

 The interaction of nucleus with external magnetic field will also be highlighted. The effects of 

application and withdrawal of external magnetic field on an ensemble of nuclei leading to magnetic 

resonance signals will be presented. Finally, methods to localize magnetic signals coming from a 

macroscopic system (e.g. human body) for generating images will be described. 

4. Outcome of the course: This course will help to understand as well as to develop a strong foundation 

on underlying physics of medical imaging.  This will provide enough background and confidence to 

conceive methods of modern medical imaging and accordingly to pursue research projects. 

5. Course Plan:

6. Text Books:  

I. The Essential Physics of Medical Imaging, Bushberg, Lippincott, Williams and Wilkins, Third 

Edition.

II. The Physics of Medical Imaging, Webb, CRC Press, 1988.

********************************************************************************************************************
Biomechanics

1. Name of the Course: Biomechanics
2. LTP structure of the course: 2-1-1
3. Objective of the course: This course will focus primarily on the various aspects of application of the 

principles of mechanics to the study of biological systems - covering the interaction of the human body 
with the physical world by combining principles from biology and physics - statics, dynamics, muscle 
activation, mechanical properties of muscle and movement analysis.

4. Outcome of the course: The students will learn the concepts of mechanics concerning to human 
movement, particularly those pertaining to exercise, sport, and physical activity. The student should 
gain an understanding of the mechanical and anatomical principles that govern human motion and 
develop the ability to link the structure of the human body with its function from a mechanical 
perspective. They will understand the domain of Biofluid mechanics and Cardiovascular mechanics, 
which will help them in understanding the governing laws of physics related to the mechanical 
behavior, as well as movement of fluid present in our body. Furthermore, in this course it is desired that 
each student be able to: 1) describe motion with precise, well-defined mechanical and anatomical 
terminology; 2) understand and quantify linear and angular characteristics of motion; 3) understand 
the quantitative relationships between angular and linear motion characteristics of a rotating body; and 
4) understand and quantify the cause and effect relationship between force and linear and angular 
motion.
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5. Course Plan:

6. Suggested Text & References:
I. Fung, Y. C.: Biomechanics: Mechanical Properties of Living Tissues. 2nd Ed., Springer
II. C. Ross Ethier and Craig A. Simmons: Introductory Biomechanics: From Cells to Organisms. 

Cambridge University Press.
III. J.D. Humphrey and S.L. Delange. An Introduction to Biomechanics: Solids and Fluids, Analysis and 

Design. Springer. 425
IV. B. Alberts, D. Bray, J. Levis, M. Raff, K. Roberts & J. D. Watson: Molecular Biology of the Cell; 5th 

Ed, Garland Science.
V. R. Kamm and M. K. Mofrad. Cytoskeletal Mechanics: Models and Measurements. Cambridge 

University Press.

VI. Supplementary Class notes.

********************************************************************************************************************

Chemical Processes in Biological System

1. Name of the Course: Chemical Processes in Biological System

2. LTP structure of the course:  2-1-1

3. Objective of the course: This course will focus primarily on the study of how fundamental biological 

processes work at the chemical level and how they are regulated. To help students develop an 

appropriate mastery of the field, the structure and function of biomolecules, molecular biology, and 

metabolism are presented. The emphasis is on clinical relevance, and the underlying assumption is 

that knowledge of biochemistry is essential for understanding the causes of manifestations of human 

illness, as well as the rationale of therapeutic strategies. 

4. Outcome of the course: By the completion of the course, it is expected that students will learn the 

concepts of the metabolism of glucose and glycogen, fatty acids and ketonebodies, amino acids. They 

will learn the process of Food assimilation and Chemistry, functions and mechanism of action of 

hormones. 

5. Course Plan:

6. Suggested Text & References:

I. Biochemistry Ed. LubertStryer. W.H. Freeman and Company, New York.

II. Principles of Biochemistry. Ed. Lehinger, Nelson and Cox. CBS Publishers and distributors.

III. Harper”s Biochemistry, Ed. R.K. Murray, D.K. Granner, P.A. Mayes and V.W. Rodwell. Appleton

IV. and Lange, Stamford, Connecticut.

V. Textbook of Biochemistry with Clinical Correlations. Ed. Thomas M. Devlin, Wiley-Liss Publishers.

VI. Tietz Textbook of Clinical Chemistry. Ed. Burtis and Ashwood. W.B. Saunders Company.

VII. Biochemistry. Ed. Donald Voet and Judith G. Voet. John Wiley & Sons, Inc.

********************************************************************************************************************

Elective Course Syllabus
Bioelectrics

1. Name of the Course: Bioelectrics

2. LTP structure of the course: 3-1-0

3. Objective of the course: To introduce students to the effect of electrical energy and its interaction with 

biological tissue. 

4. Outcome of the course: Familiarity with concepts such as electroporation, cell and membrane 

dynamics under electrical stress, impact of electroporation on ion movement, electrical shock and 

electrical exposure to tissue and its effect. Students should also become familiar with excitation models 

and the notion of strength-duration characteristics, tissue impedance in micro and macro scales. 

5. Course Plan:

6. Text Books:  

I. Applied Bioelectricity: J. Patrick Reilly, Springer Publications, ISBN 0-387-98407-0

II. Bio electricity: A Quantitative Approach [Hardcover] - Robert Plonsey, Roger C. Barr, Springer, 3rd 

edition (June 21, 2007)

********************************************************************************************************************
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Medical Image Processing

1. Name of the Course:  Medical Image Processing

2. LTP structure of the course: 2-1-1

3. Objective of the course: The goal of the course will be to introduce methods of image processing and 

the application of mathematical approaches for quantifying image parameters.

4. Outcome of the course: The students will become familiar with the mathematical concepts of image 

processing tools. They will learn how various image parameters can be quantified using signal 

processing schemes. The physics and instrumentation aspects of advance biological image recording 

techniques will be demonstrated. They will also become conversant with the computational tools for 

extracting image parameters.

5. Course Plan:

Text books:

I. Digital Image Processing, Gonzalez and Woods, Pearson, Third edition.

II. Fundamentals of light microscopy and electronic imaging, Murphy and Davidson, Wiley, Second 

edition.

*****************************************************************************************************************

Nanobiotechnology
1.  Name of the Course: Nanobiotechnology

2.  LTP structure of the course:  2-1-1

3. Objective of the course: The aim of this course is to provide basic knowledge in the interface between 

chemistry, physics and biology on the nanostructural level with a focus on biotechnological usage.

4. Outcome of the course: This course will educate in the interdisciplinary areas of 

nanobiotechnology and bioengineering, including engineering principles and inherent technological 

applications. It will help in earning the principles governing the effect of size on material properties 

at the nanoscale, and perform quantitative analysis. Students will learn about synthesis methods, 

properties and applications of engineered nanomaterials. Diagnostic and therapeutic use of 

nanoscale materials which are useful for biomedical applications. 

5. Course Plan: 

Text Book:

I. Nanobiotechnology II: More Concepts and Applications,Chad A. Mirkin and  Christof M. Niemeyer, 

2007, Wiley

II. Nanotechnology: Principles and Practices,Kulkarni, Sulabha K. Springer, 2015

III. Bio-MEMS and Microfluidics

1. Name of the Course: Bio-MEMS and Microfluidics

2. LTP structure of the course:  2-1-1

3. Objective of the course: During the last several decades, micro-system research mainly addressed 

electromechanical systems and in recent years, the focus has shifted to Bio-Microelectromechanical 

Systems (BioMEMS). This shift is driven primarily by the potential applications of the micro-systems to 

chemistry, biology and medicine. In fact, a combination of BioMEMS and microsystems has made 

possible the realization of physical systems at scales and dimensions similar to biological entities such 

as bacterial and mammalian cells, viruses, spores, etc., and this has resulted in the development of a 

variety of diagnostic and therapeutic applications, intelligent biochips and sensors. 

BioMEMS today finds many applications within the chemical, health-care, biotechnological and 

manufacturing industries and this has necessitated a considerable shift in the focus of engineering 

education. This course illustrates a post graduate level introductory course in BioMEMS and micro-

systems.

4. Outcome of the course: The students will learn the concepts of (1) micro-systems engineering 

emphasizing Biomedical micro-devices. This would also include some basic biological/ biochemical 

concepts and techniques which are necessary for understanding of diagnostics and therapeutics (2) 

fundamental of micro-fabrication/ microelectronic processing technologies (3) micro-system design 

issues and various characterization schemes / biomedical/ chemical testing practices and procedures. 

5. Course Plan:

26
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6. Suggested Text & References:

I. Nguyen, N. T., Werley. S. T, Fundamentals and applications of microfluidics. Arctech house Inc.. 
2002.

II. Madou M.J., Fundamentals of Microfabrication, CRC press 2002.

III. Tab-ling. P. Introduction to microfluidics. Oxford Unmmty Press Inc.. 2005.

IV. Microsystem Technology in Chemistry and Life, Sciences Spronger-Verlag, New York, 1999. ISBN: 
3-540-65555-7.

V. Albert Folch, Introduction to BioMEMs.

VI. Supplementary Texts: Any standard microfabrication text book will prove valuable to the student

********************************************************************************************************************

Artificial Organs and Implants

1. Name of the Course:  Artificial Organs and Implants 
2. LTP structure of the course:  3-1-0
3. Objective of the course: This course will focus primarily on to acquainting the studentwith modern 

artificial organs devices and methods used to partially support or completely replace pathological 
organ

4. Outcome of the course: The students will learn about the principles, construction and control 
algorithms of artificial organs. Student will know state of the art in Artificial Organ domain and the main 
features of biomaterials and the biocompatibility phenomena. They will gather the basic knowledge of 
function and relationship between the structure and functionality of chosen artificial organ, as well as 
the transplantology connected with the immunological problems caused artificial organs application.

5.  Course Plan: 

6. Text Book and References:
I. Joseph D. Bronsino Tissue Engineering and Artificial Organs. The Biomedical Engineering 

Handbook, 2006
II. Gerald Miller Artificial Organs, 2006
III. Lary Hench, John Jones Biomaterials, Artificial Organs and Tissue Engineering, 2005

IV. Pety, W. Total Joint Replacement. Saunders, 1991.

*******************************************************************************************************************

Engineering Processes in Biological Systems

1. Name of the Course: Engineering Processes in Biological Systems 

2. LTP structure of the course: 2-1-1

3. Objective of the course: To familiarize student with biological processes from an engineering 

(mathematical) perspective. 

4. Outcome of the course: Beginning with introduction with basic concepts such as lipid bi-layer and 

moving onto the nervous system, this course should hopefully provide insight about various sub-

systems such as the nerve conduction process and its model, the muscle and muscle fiber activation 

and recruitment, locomotion and gait analysis, etc. 

5. Course Plan:

6. Text Books:  

I. Introductory Biomechanics: From Cells to Organisms (Cambridge Texts in Biomedical 

Engineering) - C. Ross Ethier, Craig A. Simmons, Cambridge University Press; 1 edition (March 12, 

2007).

II. Biological Process Engineering: An Analogical Approach to Fluid Flow, Heat Transfer, and Mass 

Transfer Applied to Biological Systems - Arthur T. Johnson, Wiley-Interscience; 
st1 edition(December 14, 1998).

III. Applied Bio-electricity: From Electrical Stimulation to Electropathology - J. Patrick

Reilly, H. Antoni (Contributor), M.A. Chilbert (Contributor), J.D. Sweeney (Contributor), Springer; 

1998 edition (August 21, 1998).

IV. Bio electricity: A Quantitative Approach [Hardcover] - Robert Plonsey, Roger C. Barr, Springer, 3rd 

edition (June 21, 2007)

*******************************************************************************************************************
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Soft Computing Tools for Biomedical Engineering

1.  Name of the Course: Soft Computing Tools for Biomedical Engineering

2.  LTP structure of the course: 2-1-1

3. Objective of the course: To familiarize students with learning machines and their application in Health 

Diagnostics and Instrumentation

4. Outcome of the course: The students are expected to become familiar with the idea of “features” from 

a biophysical signal context, and understanding how to select the most appropriate 

classification/clustering tool to employ when dealing with highly unstable and multi-variate data such 

as that from physiological measurements. 

5. Course Plan:

Text Books:  

I. Pattern Classification: Duda, Hart, Stork, Wiley

II. Biomedical Signal Analysis: Rangayyan - Wiley
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Minor courses for B. Tech. (IT) /B. Tech. (ECE)
Syllabus for Add on/Minors

Basket – 1: Bio-informatics
Functional Genomics

1. Name of the Course:  Functional Genomics

2. LTP structure of the course: 1-1-0

3. Objective of the course: The goal is to provide the students with the fundamental knowledge of 

genome function and its regulation.

4. Outcome of the course: With the development of high throughput DNA sequencing technologies, the 

whole genome sequences of many organisms are deciphered. Despite the progress, it remains a 

challenge to understand the cellular functions of most of the identified genes. The emerging fields like 

'Functional Genomics' aims to provide the comprehensive approaches to develop and promote high 

throughput approaches to investigate the functions of the genomes and their interactions. Hence, this 

course will provide an overview of the concept of Functional Genomics and modern approaches used 

to understand the genome function.

5. Course Plan: 

6.Text Books: (i)Biochemistry by Jeremy M. Berg, John L. Tymoczko, and Lubert Stryer.

(ii)Molecular Biology of the Gene by James D. Watson, Tania A. Baker, Stephen P. Bell, 

(iii)Alexander Gann, Michael Levine, and Richard Losick.

Lehninger Principles of Biochemistry by Albert L. Lehninger, David L. Nelson and Michael M. Cox.

********************************************************************************************************************

Genetic Engineering

1. Name of the Course:  Genetic engineering

2. LTP structure of the course: 1-1-0

3. Objective of the course: The aim is to provide the students with the essential knowledge about the 

structure & function of genome and different methods used for its manipulation for wide spread 

applications. 

4 Outcome of the course: Genetic engineering is one of the sophisticated and complicated branches of 

science in 21st century. Different techniques have been developed to modify the genome of an 

organism which has wide applications in Medical industry, Agriculture sector, Pharmaceuticals and 

Biotechnology industry. This course will provide an overview of the structures and functions of the 

genetic materials and discuss the different methods used for their manipulation. The study will be 

extended further to understand the applications of Genetic engineering.

6.Text Books:  

i. Biochemistry by Jeremy M. Berg, John L. Tymoczko, and Lubert Stryer.

ii. Lehninger Principles of Biochemistry by Albert L. Lehninger, David L. Nelson and Michael M. Cox. 

iii. Molecular Biology of the Gene by James D. Watson, Tania A. Baker, Stephen P. Bell, Alexander 
Gann, Michael Levine, and Richard Losick.

*******************************************************************************************************************

Methods in Biotechnology

1. Name of the Course:  Methods in Biotechnology

2. LTP structure of the course: 1-1-0

3. Objective of the course: The goal of this particular course is to make acquainted the engineering 
students with the various techniques used in different areas of Biotechnology.  

4 Outcome of the course: Biotechnology brings together different areas of science including 
biochemistry, microbiology, molecular biology, genetics and agriculture, in a combined effort to 
increase the production of commercially important pharmaceutical and agricultural products and/or to 
solve environmental problems. The course will provide an outline of different methods employed in 
various biotechnological processes.

5. Course Plan: 

6.Text Books:  

i. Prescott, Harley, and Klein's Microbiology by Joanne M. Willey, Linda Sherwood, and Christopher J. 

Woolverton.

ii. Immunology by Thomas J. Kindt,ý Richard A. Goldsby,ý Barbara A. Osborne,ý Janis Kuby.

iii. Molecular Biology of the Gene by James D. Watson, Tania A. Baker, Stephen P. Bell, Alexander 

Gann, Michael Levine, and Richard Losick.

iv. Biochemistry by Jeremy M. Berg, John L. Tymoczko, and Lubert Stryer.

v. Kuby Immunology by Thomas J. Kindt,ý Richard A. Goldsby,ý Barbara A. Osborne,ý Janis Kuby. 

********************************************************************************************************************
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Stringology (String Processing)

1. Name of the Course: Stringology (String Processing) 

2. LTP structure of the course:1-1-0

3. Objective of the course: World and internet is full of textual information. We search for 

information using textual queries, we read websites, books, e-mails. All those are strings from the 

point of view of computer science. To make sense of all that information and make search efficient, 

search engines use many string algorithms. Moreover, the emerging field of personalized medicine 

uses many search algorithms to find disease-causing mutations in the human genome.

4. Outcome of the course: Programmers with basic experience looking to understand the practical and 

conceptual underpinnings of algorithms, with the goal of the course is to get more profound 

understanding of algorithms and hands-on experience implementing them and applying for real-world 

problems. 

5. Course Plan: 

6.Text Books: 
1. DNA Sequencing From Experimental Methods To Bioinformatics   by Alphey, Luke
2. Next-Generation Sequencing Data Analysis by Xinkun Wang

*****************************************************************************************************************

Biological Data Mining

1. Name of the Course:  Biological Data Mining

2. LTP structure of the course: 1-1-0

3. Objective of the course: To make sense of all that information generated through high-throughput 

experiments and make the mining of pattern possible, one need to go through the available 

algorithms and tools for biological data mining.

4. Outcome of the course: The goal of the course is to get more profound understanding of 

algorithms and tools in data mining with hands-on experience in implementing them and applying 

for real-world biological data. 

5. Course Plan: 

6.Text Books:  

1.     Xiaoli, L., See-kiong, N., & TL, W. J. (Eds.). (2013). Biological data mining and its applications 

in healthcare (Vol. 8). World Scientific.

2.     Chen, J. Y., & Lonardi, S. (Eds.). (2009). Biological data mining. CRC Press.

********************************************************************************************************************

Bioinspired Computation

1. Name of the Course:  Bioinspired Computation

2. LTP structure of the course: 1-1-0

3. Objective of the course: Biological organisms cope with the demands of their environments using 

solutions quite unlike the traditional human-engineered approaches to problem solving. Biological 

systems tend to be adaptive, reactive, and distributed. Bio-inspired computing is a field devoted to 

tackling complex problems using computational methods modeled after design principles 

encountered in nature. This course is strongly grounded on the foundations of complex systems and 

theoretical biology. It aims to provide an understanding of the distributed architectures of natural 

complex systems, and how those can be used to produce informatics tools with enhanced robustness, 

scalability, flexibility and which can interface more effectively with humans. It is a multi-disciplinary 

field strongly based on biology, complexity, computer science, informatics, cognitive science, robotics, 

and cybernetics.

4 Outcome of the course: Students will be introduced to fundamental topics in bio-inspired computing, 

and build up their proficiency in the application of various algorithms in real-world problems.

5. Course Plan: 

6.Text Books:

1.  Yang, X. S., & Karamanoglu, M. (2013). Swarm intelligence and bio-inspired computation: an 

overview. In Swarm Intelligence and Bio-Inspired Computation (pp. 3-23).

2.  Neumann, F., & Witt, C. (2013, July). Bioinspired computation in combinatorial optimization: 

Algorithms and their computational complexity. In Proceedings of the 15th annual conference 

companion on Genetic and evolutionary computation (pp. 567-590). ACM.

********************************************************************************************************************
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Machine Learning application in biomedical science

1. Name of the Course:  Machine learning application in biomedical science

2. LTP structure of the course: 1-0-1

3. Objective of the course: To give exposure in need of application of customized form of machine 
learning approach to solve various types of biomedical problems. For example, automated 
diagnostics through medical signal and image processing, semantic study of biological strings (DNA, 
RNA and Protein chains) to help faster drug design, problems of classification of protein structure, etc.

4. Outcome of the course: Knowledge gained through this course will generate human resource with 
skill in dealing with classification and decision problems for complex real life area in general and 
biomedical are in particular.

5. Course Plan: 

6.Text Books:  1. Pattern recognition and image analysis by Earl Gose.

2. Pattern Classification by Duda, Richard and David Stork

3. Machine Learning by Mitchell and Tom

7. Reference book: Artificial Intelligence and Molecular Biology, Lawrence E. Hunter, MIT Press

********************************************************************************************************************

Molecular Dynamics Simulation

1. Name of the Course:  Molecular Dynamics Simulation

2. LTP structure of the course: 1-1-0

3. Objective of the course: To make computational simulation of complex bimolecular structure to get an 

insight into the functional behavior of the system. It is also helpful to decipher the minute 

intricacy/behaviour of the said structural complex in certain constrained environment in time scaled 

simulation.

4. Outcome of the course: The goal of the course is to get more profound understanding of algorithms 

and tools in molecular dynamics with hands-on experience in implementing them and applying for real-

world biological data.  

5. Course Plan:

6.Text Books:  
1.  

    2.  

Cell Culture Techniques

1. Name of the Course:  Cell Culture Techniques 
2. LTP structure of the course: 1-1-0
3. Objective of the course: This course introduces students to basic principles and techniques of cell 

culture and explains factors of significance in the cultivation of cells in vitro. 

4 Outcome of the course: On completion of this course students should be able to successfully 
complete tasks required for the routine culture of animal cells including freezing and thawing cells, 
seeding cells, counting cells, passaging anchorage dependent and suspension cells. and working 
aseptically in the Biological Safety Cabinet.

5. Course Plan: 

Haile, J. M. (1992). Molecular dynamics simulation: elementary methods. John Wiley & Sons, Inc..
Ciccotti, G., Ferrario, M., & Schuette, C. (2014). Molecular dynamics simulation. Entropy, 16, 233.

********************************************************************************************************************

The course will be a short 
primer to understand how 'animal cell culture technologies' have strengthened the bio-medical 
research from basic research to the modern drug discovery.
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6.Text Books:  
th 1. Culture of Animal Cells: A Manual of Basic Technique. R. Ian Freshney. 6  Edition. Wiley. (2010).

2. Animal Cell Culture and Technology (The Basics) (Garland Science)) by Michael Butler

********************************************************************************************************************

Molecular Immunotechnology

1. Name of the Course:  Molecular Immunotechnology 

2. LTP structure of the course: 1-1-0

3. Objective of the course: The objective of this course is to introduce students about the basic concept 

of immunology and various Immunotechniques.  

4 Outcome of the course: On completion of this course student gets an understanding of theoretical 

concepts of Immunology and research methods employing immunological techniques for application 

in biomedical and clinical research

5. Course Plan: 

6.Text Books:  
th1. J. Owen, J. Punt, S. Stranford, (2012) Kuby Immunology (8  Edition), WH Freeman and Company, 

USA
2. A. Moran and J .P. Gosling, Immunotechnology: Principles, Concepts and Applications, John Wiley 

& Sons, 2008. 

********************************************************************************************************************

Basket – 2: Biomedical Engineering

Electrical Equivalent Circuit Model of Biological Cell

1. Name of the Course: Electrical Equivalent Circuit Model of Biological Cell

2. LTP structure of the course: 1-1-0

3. Objective of the course: The aim of the course is to study the electrical activity of biological cells.

4. Outcome of the course: The students will learn about the structure of biological cell membrane and 
its electrical activity. The complex membrane structures that help in the generation and propagation of 
electrical signal to the regions of interest. Also, students will learn about the biological cell is a 'living 
circuits' that might act as model systems for studying various biological behaviors including nerve 
impulses.

5. Course Plan:

1. Text Books:  Will be provided at the starting of the course

********************************************************************************************************************

Monte Carlo Simulation Methods for Construction of Tissue Realizations

1. Name of the Course: Monte Carlo simulation methods for construction of tissue realizations

2. LTP structure of the course: 1-1-0 

3. Objective of the course: The aim of the course is to introduce the Monte Carlo simulation methods in 

general and its application in tissue simulation. 

4. Outcome of the course: The students will know about the Monte Carlo methods and various 

algorithms associated with it.

5. Course Plan:

6. Text Books:  Will be provided at the starting of the course.

********************************************************************************************************************
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Computational Methods in Tomography

1. Name of the Course: Computational methods in tomography 

2. LTP structure of the course: 1-1-0 

3. Objective of the course: The objective of the course is to introduce the concept of tomography in 

Medical Imaging.  

4. Outcome of the course: The students will know the physics of tomography, different algorithms for 

solving ill-posed problems. 

5. Course Plan:

6. Text Books:  Will be provided at the starting of the course.

Numerical Techniques

1. Name of the Course: Numerical Techniques

2. LTP structure of the course: 1-1-0 

3. Prerequisite: Knowledge of 10+2 Math, Physics, programming (Matlab).

4. Objective of the course: The goal of the course is to explain numerical methods for computing various 

mathematical operations.  

4. Outcome of the course: The students will get a flavor how computer performs scientific computing.   

5. Course Plan:

1. Text Books:  Will be provided at the starting of the course.

********************************************************************************************************************

Biomedical Instrumentation
1. Name of the Course: Biomedical Instrumentation

2. LTP structure of the course: 1-1-0

3. Objective of the course: To instruct about medical instruments currently in use in medical domain 

with a special focus on the building blocks of such instruments. 

4. Outcome of the course: Familiarity with key Medical Devices such as ECG, EMG, EEG, Cardiac 

Output Computer, Blood Pressure Measurement, Plethysmograph, Ultrasound Machine, etc., their 

operation principle, static and dynamic characteristics.

5. Course Plan:

6. Text Books:  

I. D. Patranabis, Sensors and Transducers, Prentice Hall of India, 2nd Edition,1984
rd

II. H. S. Kalsi , Electronics instrumentation, Tata Mc Grow Hill education Pvt. Ltd., 3 edition 2010.

III. Jon. B. Olansen and Eric Rosow, Virtual Bio-Instrumentation Biomedical, Clinical and Healthcare 

Applications using LabVIEW, Prentice Hall, first edition, 2002.

********************************************************************************************************************

Medical Image Processing

1. Name of the Course:  Medical Image Processing

2. LTP structure of the course: 1-1-0

3. Objective of the course: The goal of the course will be to introduce methods of image processing and 

the application of mathematical approaches for quantifying image parameters.

4. Outcome of the course: The students will become familiar with the mathematical concepts of image 

processing tools. They will learn how various image parameters can be quantified using signal 

processing schemes. The physics and instrumentation aspects of advance biological image recording 

techniques will be demonstrated. They will also become conversant with the computational tools for 

extracting image parameters.

5. Course Plan:
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Text books:

I. Digital Image Processing, Gonzalez and Woods, Pearson, Third edition.

II. Fundamentals of light microscopy and electronic imaging, Murphy and Davidson, Wiley, Second 

edition.

********************************************************************************************************************

Biosensors
1. Name of the Course:  Biosensors

2. LTP structure of the course: 1-1-0

3. Objective of the course: To familiarize students with importance of biosensor technology, 

characteristics of biosensors and their application areas. 

4 Outcome of the course: This course provides a broad perspective about description of biosensor and 

its general principles, immobilization of biological materials, their types and properties, the properties 

and characteristic of biosensors, performance factors in biosensors and different transduction 

mechanism.

5. Course Plan: 

6. Text Books: 

·Doeblin. E. O, Measurment Systems, McGraw Hill Book Co. 1998

·Renganathan S, Transducer Engineering, Allied Publishers, Chennai,2000

********************************************************************************************************************

Nanomedicines

1. Name of the Course:  Nanomedicine

2. LTP structure of the course: 1-1-0

3. Objective of the course: The aims of the course are to in an interdisciplinary way demonstrate 
synergies between medicine and nanotechnology in order to develop new healthcare techniques. 

4 Outcome of the course:  This course will help students to increase their understanding of different 
interdisciplinary areas including material science and biology. Students will learn about the use of 
nanotechnology in order to do the synthesis of advanced material, new bioimaging and therapeutic 
agents.

5. Course Plan: 

6.Text Books: 

Nano Medicines Edited by Dr.Parag Diwan and Ashish Bharadwaj, Pentagon  press(2006) ISBN 
81-8274-139-4

Geoffery A. Ozin, Andre C. Arsenault, Nanochemistry: A chemical approach to nanomaterials, RSC 
publishing (2005).

********************************************************************************************************************

Basket – 3: Physical Sciences

Introduction to Major Topics in Digital Signal Processing

1.  Name of the Course: Introduction to Major topics in digital signal processing

2. LTP structure of the course: 1-1-0 

3. Objective of the course: The goal of the course is to introduce major topics in digital signal 
processing and motivate them to study this course later in detail.  

4. Outcome of the course: The students will become familiar with the mathematics and begin to think 
physical meaning of notations, expressions associated with these topics.

5. Course Plan:

6.Text Books:  List will be provided at the starting of the course.

********************************************************************************************************************

Introduction to Tensor Analysis

1. Name of the Course: Introduction to Tensor Analysis 

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech. /M. Tech/ PhD students to tensor manipulations.  

4. Outcome of the course: Students can apply to attack many problems in mathematical and 

computational physics. This course will also be helpful to learn many things related to applied 

mathematics and computer science from a different perspective. 

5. Course Plan:

43
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1. Text Book: N. J. Hicks, Notes on Differential Geometry.

********************************************************************************************************************

Introduction to Non-Linear Dynamics
1. Name of the Course: Introduction to Non-linear Dynamics

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech./M. Tech/ PhD students to the techniques of non-

linear dynamics.   

4. Outcome of the course: Students will be able to work on many dynamical problems that are 

applicable to physical, chemical, technological systems which involve non-linearity.

5. Course Plan:

6. Text Book: Nonlinear Dynamics and Chaos: With Applications to Physics, Biology, Chemistry and 

Engineering by S. Strogatz.

******************************************************************************************

Path Integral Methods and Applications

1. Name of the Course:  Path Integral Methods and Applications

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech./M. Tech/ PhD students to the techniques of path 

integrals. To show numerous applications of this technique in quantum physics, stochastic systems, 

statistical physics etc. 

4. Outcome of the course: students can apply this technique to a number of systems: such as stochastic 

systems, random-walk problems, physical systems etc. 

5. Course Plan:

. Text Book:   1. Techniques and applications of path integration, L. T. Schulman.

             2. Quantum mechanics and path integrals, R. Feynman and A. R. Hibbs.

********************************************************************************************************************

Crystal Physics

1. Name of the Course:  Crystal Physics 

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech./M. Tech/ PhD students to crystal structures of 

materials.  

4. Outcome of the course: Students will be able to understand crystal structure and fundamental 

properties of materials

5. Course Plan:

6. Text Book:

1. Solid state Physics by S O Pillai

2. Introduction to solid state physics by Charles Kittel

********************************************************************************************************************

Physics of Magnetism and Magnetic Materials

1. Name of the Course:  Physics of Magnetism and Magnetic Materials

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech./M. Tech/ PhD students to magnetic materials and its 

applications in future technology.  

4. Outcome of the course: Students will be able to understand use of magnetic materials/spintronics in 

device application. They will also able to calculate magnetic moment trough theoretical calculation by 

programming.

5. Course Plan:

6. Text Book:

1. Physics of Magnetism and Magnetic Materials  by K. H. J. Buschow and F. R. de Boer

2. Introduction to solid state physics by Charles Kittel
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Spintronic and Magnetic Materials

Spintronic and Magnetic Materials1. Name of the Course:  

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech./M. Tech/ PhD students to spintronic materials and its 

applications in future technology.  

4. Outcome of the course: Students will be able to understand use of magnetic materials/spintronics in 

device application. They will also able to calculate magnetic moment trough theoretical calculation by 

programming

5. Course Plan:

6. Text Book:

1. Physics of Magnetism and Magnetic Materials by K. H. Buschow and F R de Boer

2. Introduction to magnetic materials by B. D. Cullity and C D Graham

3. S. Bandyopadhyay, M. Cahay, Introduction to Spintronics, CRC Press, 2008.

4. M. Johnson, Magnetoelectronics, Academic Press 2004.

5. D. J. Sellmyer, R. Skomski, Advanced Magnetic Nanostructures, Springer, 2006.

6. S. Maekawa, Concepts in Spin Electronics, Oxford University Press, 2006.

7. D.D. Awschalom, R.A. Buhrman, J.M. Daughton, S.V. Molnar, and M.L. Roukes, Spin Electronics, 

Kluwer Academic Publishers, 2004.

8. Y.B. Xu and S.M.Thompson, Spintronic Materials and Technology, Taylor & Francis, 2006

9. The magnetocaloric effect and its applications by A M Tishin and Y I Spichkin

Note: For this course basic knowledge of magnetism required.

*********************************************************************************************************************

Physics of Solar Cells

1. Name of the Course: Physics of Solar Cells

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech./M. Tech/ PhD students to physics of solar cell, 

materials (green technology).  

4. Outcome of the course: Students will be able to understand use of green energy and application of 

semiconducting materials.

5. Course Plan:

6. Text Book:

1. Physics of Solar Cells: From Basic Principles to Advanced Concepts, 2nd Edition by Peter Würfel 

(ISBN: 978-3-527-40857-3)

2. Solar Energy: The physics and engineering of photovoltaic conversion, technologies and systems 

by by Arno Smets,ý Klaus Jager,ý Olindo Isabella ,ý Rene van Swaaij 

********************************************************************************************************************

Modeling, Simulation and Information Technology for Space

1. Name of the Course: Modeling, Simulation and Information Technology for Space

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech. (IT) /M. Tech (IT)/ PhD students to this new 

technology area which includes computing, modeling, simulation and information processing for future 

Space Engineering technologies.  

4. Outcome of the course: The students may know about the modeling and simulation for space, where 

the zero gravity effects may be included in the models.

5. Course Plan:

6. Text Book:

3. 2010 & 2012 NASA Space technology Road map in Information Technology 13354

********************************************************************************************************************

1. System modeling and Simulation by  Gordon Geoffrey,  

2. System Simulation and Digital Computer by Narsingh  Deo, PHI, 2013 
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Biomedical Engineering for Space

1. Name of the Course: Biomedical Engineering for Space

2. LTP structure of the course: 1-1-0

3. Objective of the course: To expose the B. Tech. /M. Tech / PhD students to this new technology area 

of Space, this includes the effects of low gravity on human body and its consequences on biomedical 

Engineering technologies.  

4. Outcome of the course: The students may know about the effect of the space travel or walk on the 

biological systems, and also, where the zero gravity effects may be included in the models.

5. Course Plan:

6. Reference books & Articles:

1. Human Anatomy Manual: The Skeleton." Gatesville, TX: Medical Plastics Laboratory, Inc., 1997

2. Beckers, Frank, Bart Verheyden, Andre E. Aubert. "Space Physiology." Wiley Encyclopedia of 

Biomedical Engineering. Hoboken, NJ: John Wiley and Sons, Inc., 2006. ISBN: 9780471740377

3. Schaffner, Grant. "Bone Changes in Weightlessness."

4. Brubakk, A. "Man in Extreme Environments." Aviat. Space Env. Med. (September 2000): A126-

A130

5. Aubert, A.E., F. Beckers, and B. Verheyden. "Cardiovascular Function and Basics of Physiology in 

Microgravity." Acta Cardiol 60, no. 2 (2005): 129-151.

6. Diamandis, Peter H. "Countermeasures and Artificial Gravity." Chapter 12 in Fundamentals of 

Space Life Sciences. Edited by Susanne Churchill. Malabar, FL: Krieger Publishing Co., 1997. 

ISBN: 9780894640513 .

7. Newman, Dava, and Michael Barratt. "Life Support and Performance Issues for Extravehicular 

Activity (EVA)." Chapter 22 in Fundamentals of Life Sciences. Edited by Susanne Churchill. 

Malabar, FL: Krieger Publishing Co., 1997. ISBN: 9780894640513 .

********************************************************************************************************************

Workshop on Physics Principles -1

1. Name of the Course:  Workshop on Physics principles-1

2. LTP structure of the course: 0-0-2

3. Objective of the course: All the students will get hand on experience on Physics Law's.

4 Outcome of the course: All the students will get better understanding about physics

5. Course Plan: 

6. Text Books: Manuals will be provided at the workshop.  

**********************************************************************************************************

Workshop on Physics principles-2

1. Name of the Course:  Workshop on Physics principles-2

2. LTP structure of the course: 0-0-2

3. Objective of the course: All students will interface physics experiments with computer

4 Outcome of the course: All the students will get better understanding about physics after interfacing 

the experiment with computer.

5. Course Plan: 

5. Text Books: Manuals will be provided at the workshop.

**********************************************************************************************************
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Group Theory

1. Name of the Course: Group Theory

2. LTP structure of the course: 2-0-0

3. Objective of the course:  To have the knowledge of groups and their properties.

4. Outcome of the course: Upon successful of this course, one will be able to understand the structure 

of finite abelian group, analyze examples of subgroups, normal subgroups and quotient groups, and 

use of the concepts of homomorphism and isomorphism.

5. Course Plan: 

6. Text Book: D. S. Dummit and R. M. Foote, Abstract Algebra, John Wiley  Sons, Inc., 2004.

7. References Books:

1) I. N. Herstein, Topics in Algebra, John Wiley  Sons, Pte. Ltd., 2006..

2) Ramji Lal, Algebra 1 (Groups, Rings, Fields and Arithmetic), Springer International Publishing AG.,     

2017

*********************************************************************************************************************

\&

&

Field Theory
1. Name of the Course: Field Theory

2. Prerequisite: Group Theory

3. LTP structure of the course: 2-0-0

4. Objective of the course:  To have the knowledge of field, field extension, Galois group and solvability 

of polynomial equations.

5. Outcome of the course: Upon successful of this course, one will be able to understand the 

construction of finite field and use of the concept of Galois group of polynomial for solvability of 

polynomial equations.

6. Course Plan:

7. Text Book: D. S. Dummit and R. M. Foote, Abstract Algebra, John Wiley  Sons, Inc., 2004.

8. References Books:

1) Josheph Rotman, Galois Theory, Springer - Verlag New York, Inc., 2010.

2) Rudolf Lidl and Harald Niederreiter, Introduction to finite fields and their applications, Cambridge 

University Press 1986.

********************************************************************************************************************

&

Ordinary Differential Equations

1.  Name of the Course: Ordinary Differential Equations

2. LTP structure of the course: 2-0-0

3. Objective of the course:  The course objective is to achieve an elementary knowledge of ordinary 

differential equations. 

4. Outcome of the course: 

5. Course Plan:

At the end of the course students will have acquired basic knowledge of 

differential equations and methods of solving them.

6. Text Book: 

7. References Books: E.A. Coddington and N. Levinson, Theory of ordinary Differential Equations, 

Tata-McGraw Hill, 1972

*********************************************************************************************************************

Complex Analysis

1. Name of the Course:  Complex Analysis

2. LTP structure of the course: 2-0-0

3. Objective of the course:  The course introduces the concepts of complex functions and the related 

notions, such as: analytic function, complex integration, calculus of residues etc.

4. Outcome of the course: The students will be able to: evaluate limit and checking continuity and 

differentiability of complex functions, evaluate the integration in complex plane, understand residues 

and their application in integration.

5. Course Plan: 

G. F. Simmons, Differential Equations with Applications and Historical Notes, Second 

edition, Tata Book House, 1991.
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6. Text Book: J. Brown and R. Churchill, Complex Variables and Application, McGraw-Hill.

7. References:

1) Dennis G. Zill and Patrick D. Shanahan, A First Course in Complex Analysis with Applications, 

Jones & Bartlett.

2) S Ponnusamy, Foundation of Complex Analysis, Narosa.

********************************************************************************************************************
Introduction to Topology

1. Name of the Course: Introduction to Topology
2. LTP structure of the course: 2-0-0
3. Objective of the Course: To understand the notion of topological spaces and related terms such as 

open set, close set, neighborhood and convergence in more generalized sense.  
4. Outcome of the course: To be able to work within topological spaces, generating new topological 

spaces from existing ones, finding topological properties. 
5. Course Plan:

6. Text Book: J. R. Munkres, Topology, Prentice-Hall.
7. References Books:

1)  Colin Adams, Robert Franzosa, Introduction to Topology pure and Applied, Pearson.

2)  M.A. Armstrong, Basic Topology, Springer.

********************************************************************************************************************

Topological Graph Theory

1.  Name of the Course: Topological Graph Theory
2. LTP structure of the course: 2-0-0
3. Objective of the Course: To study topological spaces using graph theory. Understanding graphs, 

maps, functions between two graphs (or maps), graph (map) isomorphism, graph embeddings and 
generalization of maps on the Platonic solids and Archimedean solids to the surfaces other than the 
sphere. 

4. Outcome of the Course: To able to work within maps on surfaces, classifying close surfaces, 
identifying orientable and non orientable surfaces. Computing Euler characteristic of a map, genus of 
graph and number of non-isomorphic embeddings of a graph into particular surface.

5. Course Plan:

6. Text Book:  J. L. Gross, T. W. Tucker, Topological Graph Theory, Dover Publications Inc..
7. Reference Book: B. Mohar and C. Thomassen, Graphs on Surfaces, Johns Hopkins University 

Press.

********************************************************************************************************************

Functional Analysis

1. Name of the Course: Functional Analysis

2. Prerequisite: Linear Algebra, Univariate and Multivariate Calculus, Introduction to Topology

2. LTP structure of the course: 2-0-0

3. Objective of the Course: To study linear mappings defined on Banach spaces and Hilbert spaces, 

especially linear functionals on L_p and C[0,1] and some sequence spaces. In particular, the three 

big theorems in functional analysis, namely, Hahn-Banach theorem, uniform boundedness theorem, 

open mapping theorem will be covered.

4. Outcome of the Course: The course provides the basic tools for many areas like quantum 

mechanics, harmonic analysis, measure and integration theory. The student will also be able to use 

duality in various contexts and theoretical results from the course in concrete situations.. 

5. Course Plan:

6. Text Book: 

7. References Books:

Functional Analysis, Walter Rudin, Tata McGraw-Hill Education, 2006.

1. Notes on Functional Analysis, Rajendra Bhatia, Hindustan Book Agency.

2. A course in functional analysis, J. B. Conway, Springer.

***************************************************************************************************************
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Differential Geometry

1. Name of the Course: Differential Geometry

2. Prerequisite: Linear Algebra, Univariate and Multivariate Calculus

3. LTP structure of the course: 2-0-0

4. Objective of the Course: This course introduces students to the key concepts and techniques of 

Differential Geometry, mainly Surfaces in Euclidean space, General differentiable manifolds, Tangent 

spaces and vector fields, Differential forms.

5. Outcome of the Course: Upon completion of this course the students will be able to give an account of 

important differential geometric concepts and definitions, to be able to compute the curvature and 

torsion of space curves. to understand the fundamental theorem for space curves.

6. Course Plan:

7. Text Book: Elementary Differential Geometry
8. References Books: 

, Andrew Pressley, Springer. 
Curves and Surfaces, S. Montiel and A, Ros, American Mathematical Society. 
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