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Advanced Computational Methods in Physics

UNIT-I

Gauss-Jordan Elimination, Gaussian Elimination with Back substitution, It-
erative Improvement of a Solution to Linear Equations. Polynomial Inter-
polation and Extrapolation, Cubic Spline Interpolation, Rational Function
Interpolation and Extrapolation, Laplace Interpolation.

UNIT-II

Polynomials and Rational Functions, Evaluation of Continued Fractions, Se-
ries and Their Convergence, Recurrence Relations. Quadratic and Cubic
Equations, Numerical Derivatives, Runge-Kutta Method, Predictor-Corrector
Methods.

UNIT-III

Jacobi Transformations of a Symmetric Matrix, Real Symmetric Matrices,
Reduction of a Symmetric Matrix to Tridiagonal Form. Givens and House-
holder Reductions, Eigenvalues and Eigenvectors of a Tridiagonal Matrix,
Hermitian Matrices. Improving Eigenvalues and/or Finding Eigenvectors by
Inverse Iteration. Fourier Transform of Discretely Sampled Data, Fast Fourier
Transform (FFT), FFT of Real Functions, Fast Sine and Cosine Transforms.

UNIT-IV

Moments of a Distribution - Mean, Variance, Skewness. Linear Correlation,
Nonparametric or Rank Correlation. Least Squares as a Maximum Likelihood
Estimator, Fitting Data to a Straight Line. Straight-Line Data with Errors
in Both Coordinates, General Linear Least Squares.
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