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MAT-GE-004
Differential Equations
Credit: 6 (L-5, T-1, P-0)
Total Lectures: 90

Course Objectives: The main objective of this course is to introduce the students to the exciting world of
differential equations and their solutions methods.

Course Learning Outcomes: The course will enable the students to learn basics of differential equations
and methods for solving.

Unit-1: Order and degree of ordinary differential equation, formation of differential equation, General
solution, variable separable form, Homogeneous differential equations, Equation reducible to
Homogeneous equation from. (Lectures: 20)

Unit-11: Exact differential equations, equation reducible to exact form, Integrating factors, rules to find
an integrating factor. Linear equation (including Bernoulli’s equation and other simple cases reducible to
reducible to linear), First order second degree equations. (Lectures: 40)

Unit-111:  Linear differential equations second order with constant coefficients. Linear homogenous
equations with constant coefficients, Linear non-homogenous equations, the method of variation of
parameters, Simultaneous differential equations. (Lectures: 30)

Books Recommended

1. Shepley L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, (1984).
2. |. Sneddon, Elements of Partial Differential Equations, McGraw-Hill, International Edition, (1967).
3. M. D. Raisinghannia, Ordinary and Partial Differential Equation. S. Chand and Co. (2020).
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MAT-GE-006
Modern Algebra
Credit: 6 (L-5, T-1, P-0)
Total Lectures: 90

Course Objectives: The course will develop an understanding of different types of abstract algebraic
structures and its properties.

Course Learning Outcomes: This course will enable the students to:
(1) Recognize fundamental algebraic structures like group, rings, integral domain, field.
(ii) 1t will enable to students to learn how to prove theorems in abstract setting.

Unit-1: Groups and subgroups, Properties of groups. Cyclic groups and its properties. Normal
Subgroup, Quotient or Factor groups. (Lectures: 25)

Unit-111:Group  homomorphisms;Definition and examples, Properties of homomorphisms;
Fundamental theorem on Group homomorphisms, Isomorphism, Cayley’s theorem.
(Lectures: 20)

Unit-1V: Rings; definition and examples. commutative and non-commutative rings:. Subrings and ideals,
quotient ring. Integral domains, division rings and fields (definitions and examples)
(Lectures: 20)

Unit-1V: Vector spaces, subspaces, algebra of subspaces, linear combination of vectors, linear span, linear
independence, basis and dimension, dimension of subspaces. Linear transformations, matrix
representation of linear transformation. (Lectures: 25)

Books Recommended

1. 1. N. Heirstein, Topics in Algebra, Wiley; 2nd edition (2006)

2. Surjeet Singh and Qazi Zameerudin, Modern Algebra, Vikas Publishing House Pvt Ltd; 8th Edn.(2006)
3. S. Lipschutz , Beginning Linear Algebra, McGraw Hill Education; 3rd edition (2020)

4. W. J. Gilbert , Modern Algebra with Applications, Wiley (2008)
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MAT-GE-008
Numerical Methods
Credit: 6 (L-5, T-1, P-0)
Total Lectures: 90

Course Objectives: The course aims at comprehending various computational techniques to find
approximate value for possible root(s) of non-algebraic equations, solutions to simultaneous linear
equations and ordinary differential equations.

Course Learning Outcomes: The course will enable the students to:

(1) Learn some numerical methods to find the zeroes of nonlinear functions of a single variable up to a
certain given level of precision.

(i)Solve system of linear equations using numerical methods.

(iii) Solve differential equations that cannot be solved by analytical methods.

Unit I: Differences, Relation between differences and derivatives of polynomials, Factorial notation,
Newton’s forward and backward interpolation formula.. Divided differences: Newton’s and Lagrange’s
divided differences formulae (Lectures: 25)

Unit I11: Numerical differentiation. Numerical integration; General quadrature formula for equidistant
ordinates, Trapezoidal rule, Simpson’s one-third and three-eight rule, Weddle’s rule.
(Lectures: 30)

Unit 111: Errors in Numerical computation, Polynomial and Transcendental equations. nature and location
of roots of Polynomial equations, Methods of solving transcendental equations: graphical method,
bisection method, Regular Falsi method, Newton-Raphson method. (Lectures: 20)

Unit-1V: System of linear algebraic equations: Gaussian Elimination and Gauss Jordan methods. Gauss
Jacobi method, Gauss-Seidel method. (Lectures: 15)

Books Recommended

1. M.K. Jain, S.R.K. lyengar and R.K. Jain, Numerical Methods for Scientific and Engineering
Computation, 6th Ed., New age International Publisher, India, (2007).

2. K. Atkinson, An Introduction to Numerical Analysis (2nd Edition), Wiley Publications, (1978)

3. B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, India, (2007).

4. S. S. Sastry, Introductory Methods of Numerical Analysis, Prentice hall of India, (2005).
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Suggested readings

Bharucha, E. 2020. Textbook for Environmental Science for undergraduate students. University Grants
Commission, New Delhi.

Gupta Abhik and Gupta Susmita. 2021. Environmental Studies: Principles and Practices. 344 pages,
SAGE Texts.

Ahluwalia, V.K.. Environmental Studies. 20d Ed. TERI Press.

Kaushik Anubha and Kaushik, C.P. 2018. Perspectives in Environmental Studies. 6t Ed. New Age
International Pvt. Ltd.

Krishnamurthy, K. V. 2020.An advanced textbook on Biodiversity: Principles and Practice.
CBS Publisher and Distributors

Ambasht, R. S. and Ambasht, P.K. 2017. Environment and Pollution an Ecological Approach 5% Ed.
CBS Publisher and Distributors.

Ambasht, R. S. and Ambasht, N.K. 2017. A textbook of Plant Ecology. 15" Ed. CBS Publishers and
Distributors, New Delhi.

Singh, ].S., Singh, S.P. and Gupta, S.R. 2014. Ecology, Environmental Science and Conservation. S.
Chand Publishing, New Delhi.
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	1. P. I. Kattan, MATLAB For Beginners: A Gentle Approach, Create Space Independent Publishing Platform (2008)
	EVS-AE-121
	Environmental Studies
	Credit: 4(L-3, T-1, P-0)
	Lecture Hour: 60
	Course Objective
	The objective of this paper is to provide basic concept of on Environment, Ecology, Natural Resources, Importance of biodiversity and need for their conservation along with various environmental issues and Govt. policies, and Environmental movements.
	Learning outcomes
	 Learners will be able to understand environment science and its importance.
	 Learners will understand the various types of pollution and hazards caused by them.
	 Learners will understand ways to monitor environment and the various green technologies.
	 Learners will know the various Acts enacted for the protection of the environment.
	Unit I : Basic Concept of Environment       12 Lectures
	Environment: Definition, scope and importance; Multidisciplinary nature of environmental studies. Concept of sustainability and sustainable development.
	Ecosystem – Concept, Structure and function; Energy flow in an ecosystem: food chains, food webs, ecological pyramid. Ecological succession.Ecosystem services.
	Unit II : Natural Resources         12 Lectures
	Land as a resource, Land use patterns, land degradation, soil erosion and desertification.
	Forest Resources, Use and over-exploitation; Deforestation - causes and impacts on environment.
	Water Resources, Use and over-exploitation of surface and ground water; floods, droughts, Case studies on conflicts over water (international & inter-state).
	Energy Resources, Renewable and non-renewable energy sources, growing energy needs, use of alternate energy sources.
	Traditional ecological knowledge
	Unit III: Biodiversity and Conservation       12 Lectures
	Biodiversity: Definition, levels (genetic, species and ecosystem diversity) and values; Biogeographic zones of India; Biodiversity hot spots. Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts, biological invasions.
	Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.
	Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic and Informational value.
	Unit IV: Environmental Issues and Policies       24 Lectures
	Environmental pollution: types, causes, effects and controls of Air, water, soil, noise, solid waste and nuclear pollution.
	Global environmental issues: Climate change, global warming, ozone layer depletion, acid rain and impacts on human communities and agriculture.
	Salient features of 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 Ky...
	Human Communities and the Environment:  Human population growth: Impacts on environment, human health and welfare.
	Disaster management: Floods, Earthquake, Cyclones and Landslides.
	Environmental movements: Chipko, Silent valley, Bishnois of Rajasthan.
	Suggested reading
	Bharucha, E. 2020.Textbook for Environmental Science for undergraduate students. University Grants Commission, New Delhi.
	Gupta Abhik and Gupta Susmita.2021. Environmental Studies: Principles and Practices. 344 pages, SAGE Texts Ahluwalia, V.K..Environmental Studies.2nd Ed. TERI Press.
	Kaushik Anubha and Kaushik, C.P. 2018. Perspectives in Environmental Studies.6th Ed. New Age International Pvt. Ltd.
	Krishnamurthy, K. V. 2020.An advanced textbook on Biodiversity: Principles and Practice. CBS Publisher and Distributors.
	Ambasht, R. S. and Ambasht, P.K. 2017.Environment and Pollution an Ecological Approach 5th Ed. CBS Publisher and Distributors.
	Ambasht, R. S. and Ambasht, N.K. 2017.A textbook of Plant Ecology.15th Ed. CBS Publishers and Distributors, New Delhi.
	Singh, J.S., Singh, S.P. and Gupta, S.R. 2014.Ecology, Environmental Science and Conservation. S. Chand Publishing, New Delhi.
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