
PH 532: NUMERICAL METHODS AND COMPUTATIONAL PHYSICS (3-0-0: 3) 

 

Errors 

The importance of estimating errors, systematic and random errors, absolute and relative errors, general formula 

for errors, error propagation, method of least squares, floating point errors, floating point complications, overflow 

and underflow 

 

Matrices and Linear Algebraic Equations 

 Addition, subtraction and multiplication of matrices, transpose of a matrix, Gauss-Jordan elimination, Gauss-

Seidel elimination, LU Decomposition, applications, eigen value problem 

 

Root Finding and Nonlinear Sets of Equations 

Bisection method, Newton–Raphson method, Secant method, applications 

 

Interpolation 

Lagrange polynomials 

 

Modelling of Data 

Least square fitting of functions and its applications 

 

Numerical Differentiation  

Forward, backward and centred difference formulae 

 

Solution of Ordinary Differential Equations 

 Euler’s method, second and fourth order Runge-Kutta methods, finite difference method, boundary value 

problems 

 

Numerical Integration  

Trapezoidal and Simpson and Gaussian Quadraturess rules, applications. 

 

Monte-Carlo Methods 

Random number generation, checking the randomness of a sequence, Monte-Carlo integration 
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