Numerical Analysis

Credit Hours: 3 Course Code: MATH-3116 Prerequisites:  None

Course Introduction: This course covers numerical techniques for solving mathematical
problems, including error analysis, root-finding methods, and numerical solutions of linear
systems. Topics include interpolation, numerical differentiation, and integration techniques such
as Newton-Cotes and Gaussian quadrature. Emphasis is placed on computational accuracy,
efficiency, and practical applications.

Course Learning Outcomes: Upon successfully completion of this course, a students should be able
to:

CLO1: Discuss Floating Point arithmetic.

CLO2: Solve linear systems using computer software.

CLO3: Explain mathematical reasoning in algorithms.

CLO4 Develop error analysis of numerical methods.

PLO/CLO Mapping:
PLO1 PLO2 PLO3
CLO1 v
CLO2 v v
CLO3 4 v
CLO4 v v v

Course Contents: Error analysis: Floating point arithmetic, approximations and errors and its types.
Methods for the solution of nonlinear equations: Bisection method, regula falsi method, fixed point
iteration method, Newton-Raphson method, secant method, error analysis for iterative methods.
Numerical solution of a system of linear equations: Direct methods:Gaussian elimination method,
Gauss-Jordan method; matrix inversion; LU factorization; Doolittle's, Crout's and Cholesky's methods,
Iterative methods:Jacobi, Gauss-Seidel and SOR. Interpolation and polynomial approximation:
Newton's divided difference formula, forward, backward and centered difference formulae, Lagrange
interpolation, Newton's interpolation Formula, interpolation with a cubic spline, Hermite interpolation,

least squares approximation, Error Term in Interpolation Formula. Numerical differentiation:



Forward, backward and central difference formula, Richardson's extrapolation. Numerical

integration: Rectangular rule, trapezoidal rule, Simpson's 1/3 and 3/8 rules, Boole's and Weddle's rules,

Newton-Cotes formulae, Gaussian quadrature.

Recommended Books: Following are the recommended books.
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Weinberger, Hans F., A First Course in Partial Differential Equations with Complex Variables
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