
23MA807               ADVANCED NUMERICAL METHODS          3-1-0-4 

Course objective: 

Demonstrate understanding of common numerical methods and how they are 

used to obtain approximate solutions to otherwise intractable mathematical 

problems. 

        



 

 

Unit I 

Approximation and Errors in computing 

Approximation and Errors in computing: Introduction, Significant digits, Inherent error, 

Rounding error, Truncation error, Absolute and relative error, Error propagation. 

Unit II 

Roots of Non-Linear Equations and solution of system of Linear Equations 

Roots of Non-Linear Equations and solution of system of Linear Equations: Bisection method, 

False position Method, Newton-Raphson Method, fixed – point method, Muller’s method for 

complex and multiple roots, convergence of Bisection, Newton- Raphson’s and False position 

methods, Gauss Elimination method by pivoting, Gauss – Jordan method, Gauss – Seidel 

method, Relaxation method, convergence of iteration methods. 



 

Unit III 

Difference Operators & Interpolation 

Difference Operators & Interpolation: Forward and Backward difference operators and table, 

Interpolation with equidistant point, Lagrange Interpolation Polynomial, Newton Interpolating 

Polynomial using divided Difference Table. 

 

Unit IV 

Numerical Differentiation and Integration 

Numerical Differentiation and Integration: Differentiating continuous functions, differentiating 

tabulated functions, Higher order derivatives, Richardson’s Extrapolation, Newton – cotes 

integration formula, Trapezoidal rule, Simpson’s rule, Boole’s rule and Weddle’s rule, 

Romberg’s Integration. 

 

Text Books 

B.S. Grewal, "Numerical Methods in Engineering & Science", Khanna Publication, Ed. 9th. 

E. Balagurusamy , “Numerical Method”, Tata McGraw Hill Publication. 

S.S. Sastry, “Introductory Methods of Numerical Analysis”, PHI learning Pvt. Ltd. 

 

Evaluation Pattern:  

 Internal Assessment: Midterm exam:   1 x 30 =   30 

    Quizzes, assignments, etc:   =   20 

   

                  50  

 End-semester Examination:     =   50  

             100     

 

 

  


