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	Name of Teacher
	Dr  Meenakshi Gupta
	Department
	Mathematics

	Course
	B.Sc(H) Mathematics
	Semester
	V

	Paper
	          Numerical Analysis
	AcademicYear
	2022-2023

	LearningObjectives

	     To comprehend various computational techniques to find approximate

     value for possible root(s) of non-algebraic equations, to find the approximate solutions of

    system of linear equations and ordinary differential equations. Also, the use of Computer

     Algebra System (CAS) by which the numerical problems can be solved both numerically and

     analytically, and to enhance the problem solving skills.


	LearningOutcomes

	This course will enable the students to: 

1. Learn some numerical methods to find the zeroes of nonlinear functions of a single

variable and solution of a system of linear equations, up to a certain given level of precision

2. Know about methods to solve system of linear equations, such as Gauss−Jacobi,

Gauss−Seidel and SOR methods.

3. Interpolation techniques to compute the values for a tabulated function at points not in

the table.

4. Applications of numerical differentiation and integration to convert differential

equations into difference equations for numerical solutions.



	LessonPlan

	WeekNo.
	Theme/Curriculum
	AnyAdditionalInformation

	Weeks 1 and 2:
Week 3 and 4:
	     Unit I
   Algorithms, Convergence, Order of convergence and examples. Bisection method, False position method and their convergence analysis, Stopping condition and algorithms.

Fixed point iteration method, its order of convergence and stopping condition. Newton's method, Secant method, their order of convergence and convergence analysis.

[


	Assignment I

	Week 5 :
Week 6 and 7:


	    Unit II

 Examples to understand partial and scaled partial pivoting. LU decomposition.

Application of LU decomposition to solve system of linear

equations. Gauss−Jacobi method, Gauss−Seidel and SOR iterative methods to solve

system of linear equations.


	

	Weeks 8:

Week 9 and 10
Week 11 and 12:

Week 13 

Week 14                 
	          Unit III
Lagrange interpolation: Linear and higher order interpolation, and error in it.  
 Divided difference and Newton interpolation, finite difference operators.

First and higher order approximation for first derivative and error

in the approximation. Second order forward, Backward and central difference

approximations for second derivative
Numerical integration: Trapezoidal rule, Simpson's rule and its error analysis.
Euler’s method to solve ODE’s, Second order RungeKutta methods: Modified Euler’s method, Heun’s method and optimal RK2 method.

	Test
    Assignment II
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AdditionalResources
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	OnlineResources (IfAny)
	Shared e books

	Assignmentand Class TestSchedule forSemester
	Link the assignment and Test (optional)


