
     NAME OF THE TEACHER:- DR. SHOBHA RANI  	CLASS :B.SC. I SEM
     PAPER- I	TITLE- CALCULUS

	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	August
September
	I
	Contributions and Biography of Indian Mathematician: Bodhayan, Apasthamb, Katyayan, Mahaveeracharya, Brahmagupta and Bhaskarachaya in special context of Leelavati. Sequences, Continuity and Differentiability , Notation of convergence of sequences and series of real numbers, Definition of limit and continuity of a real valued function; Differentiability and its geometrical interpretation. Elementary Differentiation.
	23
	1.Flip the class

2.Group discussion

3.Problem Solving

4.Virtual Classes

	October
	II/III
	Expansion of Functions: Rolle’s Theorem, Lagrange’s mean value theorem, Cauchy’s mean value theorem and their geometrical interpretations, Successive differentiation and Leibnitz theorem, Maclaurin’s and Taylor’s theorems for expansion of a function. Curvature, Asymptotes, Curve Tracing: Curvature; Asymptotes of general algebraic curves, Parallel asymptotes, Asymptotes parallel to axes;
	21
	

	November
	III/IV

	Curvature, Asymptotes, Curve Tracing: Curvature; Asymptotes of general algebraic curves, Parallel asymptotes, Asymptotes parallel to axes; Symmetry , Concavity and convexity, Points of inflection, Tangents at origin, Multiple points, Position and nature of double points; Tracing of Cartesian , polar and parametric curves. Integration: Elementary integration, Integration of Transcendental function, Reduction formula, Definite Integral
	22
	

	December
	
	End Semester Examination
	
	




        



[bookmark: _Hlk183429214]                                                                                                             
NAME  :- DR. SHOBHA RANI	                                                 CLASS :B.SC. III SEM
PAPER- DSC				                                       TITLE- DIFFERENTIAL EQUATION

	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	July/ August
	I/II
	Contributions and Biography of Indian Mathematicians:
Aryabhatta, Varahmihir, Bhaskar-I, Shreedharacharya, Shreepati and Parmeshwar.
First Order and higher degree Differential Equations :
Differential equations of first order and first degree, Equations in which variables are separable, Homogeneous equations, Linear differential equations and equations reducible to linear form, Exact differential equations, Integrating factor, First order higher degree equations solvable for x, y and p, Clairaut’s form and singular solutions, orthogonal trajectories
	20
	1.Flip the class

2.Group discussion

3.Problem Solving

4.Virtual Classes

	September
	III
	Linear and Ordinary simultaneous differential equations:
Linear differential equations with constant coefficients, Homogeneous linear ordinary differential equations. Linear differential equations of second order. Transformation of the equation by changing the dependent variable/the independent variable. 
	15
	

	October
	IV
	Method of variation of parameters. Ordinary simultaneous differential equations. First order Partial differential equations: Lagrange's solution, some special types of equation which can be solved by methods other than general method, Charpit's general method of solution.
	21
	

	November
	IV

	Second and higher order Partial differential equations:
Classification of Linear partial differential equation of second order, Homogeneous and non- homogeneous equation with constant coefficients, Partial differential equation reducible to equation with constant coefficients. Monge's Method.    
	21
	

	December
	
	End Semester Examination
	
	




  





Name :-DR. Shobha Rani    	                                               	   Class :B.Sc. V SEM
Paper- DSE II				                                        Title- Numerical Methods

	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	July/August
	I
	Fundamentals of Numerical Methods : Round-off error and computer arithmetic, local and global truncation errors, algorithms and convergence.
Root Finding Methods: Bisection method
	15
	1.Flip the class

2.Group discussion

3.Problem Solving

4.Virtual Classes

	September
	II
	false position method, fixed point iteration method, Newton's method, secant method..
	12
	

	October
	III

	Interpolation and Approximation: Lagrange and Newton interpolations, piecewise linear interpolation, cubic spline interpolation, finite difference operators, Gregory Newton forward and backward difference interpolations. Numerical Differentiation and Integration: First order and higher order approximation for first derivative, approximation for second derivative. 
	11
	

	November
	IV & V
	trapezoidal rule, Simpson's rule and its error analysis, Bulirsch-Stoer extrapolation methods, Richardson extrapolation. Numerical Solutions of Differential Equations: Euler's method, Runge-Kutta methods, higher order one-step method, multi-step methods. Finite difference method, shooting method.   
	12
	

	December
	
	End Semester Examination
	
	


                               




	






NAME  :- DR. SHOBHA RANI    	                                               CLASS :B.SC. II SEM
	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	January
	I/II
	Definition and examples of groups, Elementary Properties of groups, Symmetric group, Abelian Group, The Dihedral groups. Modulo, its properties and examples. Subgroups and examples of subgroups, Centralizer, Normalizer, Center of a group, Product of two subgroups.

	22
	1.Flip the class

2.Group discussion

3.Problem Solving

4.Virtual Classes

	February
	III
	Cyclic groups, Properties of Cyclic groups, Normal subgroups, Cosets, Properties of Cosets, Factor groups, Lagrange’s theorem.

	20
	

	March
	IV

	Permutation groups, Cycle notation for permutations, Properties of Permutations, Even and odd Permutations, alternating groups. Group homomophisms, Properties of homomorphisms

	25





20
	

	April
	V
	Kernel of homomorphism, Group isomorphisms, Cayley’s theorem, Properties of isomorphisms, First, Second and Third isomorphism theorem for groups.
	
	

	May
	
	End Semester Examination
	
	


PAPER- DSC				                                                 TITLE- ALGEBRA


  













NAME  :- DR. 











   NAME - SHOBHA RANI    	                                                                  CLASS :B.SC. VI SEM
PAPER- DSC				                                                        TITLE- Abstract Algebra

	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	January

	I
	Isomorphism Theorems, Cyclic and Permutation Groups: Group homomorphism and isomorphism with properties; First, second and third isomorphism theorems for groups, Cyclic groups and properties, Classifications of  subgroup  of  cyclic  groups,  Permutation  group  and properties, Even and odd permutations, Cayley’s theorem.
	21
	1.Flip the class

2.Group discussion

3.Problem Solving

4.Virtual Classes

	February
	II
	Ring, Field and Integral Domain, Ideals:
Definition and properties of a ring, example of rings, Subrings, Integral domain and fields, characteristic of ring and field. Ring Homomorphism, Ideals and Quotient Rings. Field of Quotients of an Integral Domain, Euclidean Rings, Polynomial Rings, Polynomials over the Rational Field. The Eisenstein Criterion, Polynomial Rings over Commutative Rings, Unique factorization domain. R unique factorization domain implies so is R [x1, x2….. xn].
	22
	

	March

	III
	Vector Spaces:
Definition and examples of vector spaces. Subspaces. Sum and direct sum of subspaces, Linear span. Linear dependence, independence and their basic properties. Basis. Finite dimensional vector spaces. Existence theorem for bases. Invariance of the number of elements of a basis set. Dimension. Existence of complementary subspace of a subspace of a finite
dimensional vector space. Dimension of sums of subspaces. Quotient space and its dimension.
	23
	

	April
	IV
	Linear Transformation:
Linear transformations and their representation as matrices. The Algebra of linear transformations. The rank nullity theorem. Change of basis. Dual space.
Bi-dual space and natural isomorphism. Adjoint of a linear transformation.
	19
	

	May
	End Semester Examination
	



	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	JANUARY
	I
	LaplaceTransforms:
Integral transform, Kernel of an integral transform, Reduction of integral transform into Laplace transform, Linearity, Existence theorem.  Applications Laplace Transforms :
Laplace transforms of derivatives and integrals, Shifting theorems,
	19
	1.Flip the class

2.Group discussion

3.Problem Solving

4.Virtual Classes

	FEBRUARY
	II/III
	Change of scale property, Laplace transforms of periodic functions, Dirac’s delta function, Differentiation and integration of transforms.
Invers Laplace Transforms and Application:
Convolution theorem, Integral equations, Inverse
Laplace transform, Lerch’s theorem,
Linearity property of inverse Laplace transform,
Translations theorems of inverse Laplace
transform, Inverse transform of derivatives.
	20
	

	MARCH
	IV

	Fourier Transforms: Fourier and inverse Fourier transforms, Fourier sine and cosine transforms, Inverse Fourier sine and cosine transforms, Linearity property, Change of scale property, Shifting property,
	21





22
	

	APRIL
	V
	Application of Fourier Transforms:  Solution of integral equation by Fourier sine and cosine transforms, Convolution theorem for Fourier transform, Parseval’s identity for Fourier transform, Plancherel’s theorem, Fourier transform of derivatives, Applications of infinite Fourier transforms to boundary value problems, Finite Fourier transform, Inversion formula for finite Fourier transforms.
	
	

	MAY
	
	END SEMESTER EXAMINATION
	
	


 NAME - SHOBHA RANI    	                                                                   CLASS :B.SC. VI SEM
PAPER- DSE II			                                                        TITLE- Integral Transform
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NAME OF THE TEACHER :- DR. SHOBHA RANI			CLASS : M.SC. III  SEM
[bookmark: _Hlk183516459]PAPER- I                                           TITLE – INTEGRATION THEORY AND FUNCTIONAL ANALYSIS(I)                                           

	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	August 
	I
	Signed measure. Hahn decomposition theorem. mutually singular measures. Radon-Nikodym theorem.  Lebesgue decomposition. Riesz representation theorem. Extension theorem (Caratheodory).  Product measures. Fubini’s theorem.
	10
	1. Flip the class
1. Group discussion
1. Problem Solving
1. Virtual Classes

	September
	II
	Normed linear spaces. Banach spaces and examples. Quotient space of normed linear spaces and  its completeness. equivalent norms. Riesz Lemma. 

	24
	

	October 
	III

	Basic properties of finite 
dimensional normed linear spaces and compactness. Weak convergence and bounded linear transformations, normed linear spaces 

	24
	

	November
	III
IV

	Bounded linear  transformations, dual spaces with examples.
Contraction mapping theorem and its application. Banach fixed point theorem. Picard’s  theorem.
	
	

	December
	IV

	Banach fixed point theorem as a source of existence and uniqueness theorem 
               for integral equations. Nonlinear operator, examples convex function, epigraph,  monotone mapping, α-monotone, coercive mapping duality maps.
	20
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   NAME OF THE TEACHER :- DR. SHOBHA RANI		                     CLASS : M.SC. IV SEM.
   PAPER- I			                                                      TITLE – FUNCTIONAL ANALYSIS -II
	Month
	Unit/Title
	Topic of lectures
	No. of lecture
	Method/Mode of Delivery

	January
	Unit-I
	Uniform   boundedness theorem and some of its consequences. Open mapping and closed graph theorem. Hahn-Banach theorem for real linear spaces, complex linear spaces and
normed linear spaces
 
	12
	1. Flip the class
1. Group discussion
1. Problem Solving
1. Virtual Classes

	February

	   Unit- II
	 Normed linear spaces. Reflexive spaces. Weak Sequential Compactness. Compact Operators. Solvability of Linear equations in Banach spaces (Fredholm alternatives). The closed Range Theorem. Inner product spaces.

	22
	

	March 
	Unit II 
& III
	Hilbert spaces. Orthonormal Sets. Bessel’s  inequality. Complete orthonormal  sets and Parseval’s identity.Structure of Hilbert spaces. Projection theorem. Riesz representation theorem. Adjoint of an operator on a Hilbert space. Reflexivity of Hilbert spaces.

	26
	

	April
	Unit IV
	Non-deterministic Finite Automata and equivalence of its power to that of Deterministic Finite Automata. Moore and mealy Machines. Turing Machine and Partial Recursive  Functions.
	24
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