
CE 521: NUMERICAL ANALYSIS (3-0-0: 3) 
 

Errors and Accuracy 

Approximate numbers and significant figures, absolute error, relative error and percentage error, error in 

determinants, accuracy and precision 

 

Systems of Linear Algebraic Equations 

Direct elimination method, LU factorization, tridiagonal systems of equations, pitfalls of elimination method, 

Jacobi iteration, Gauss-Seidel iteration, successive-over-relaxation method, conjugate gradient method, 

characteristics of Eigen problem, power method, direct method, Eigenvectors 

 

Polynomial Approximation and Interpolation 

Weierstrass approximation theorem, Chebyshev's polynomials, Newton’s forward and backward interpolation, 

divided difference, Newton’s general interpolation formula, Lagrange’s interpolation formula, accuracy of 

Newton’s and Lagrange’s interpolation, multivariate approximation, least squares approximation 

 

Numerical Solution of Transcendental Equation 

Approximate value of the root, regular falsi method, Newton-Raphson method, error and geometric significant of 

Newton-Raphson method, method of iteration, convergence of Newton-Raphson and iteration methods, Newton-

Raphson method for simultaneous equations 

 

Numerical Differentiation and Difference Formulas  

Taylor series approach, difference formulas, general quadrature formula, Simpson’s rule, trapezoidal rule, 

Gauss’s quadrature formula, Euler’s quadrature 

 

Numerical Solution to Ordinary Differential Equation 

Euler’s method, stability analysis of Euler’s method, Picard’s method of successive approximation, Runge-Kutta 

method  

 

Finite Difference Method 

Introduction tofinite difference, difference equation, initial and boundary conditions, forward difference, backward 

difference, central difference, explicit and implicit approach, no uniform grids, errors and stability analysis, 

Courant number, Lax equivalence theorem, coordinate transformation of governing equations  

Introduction to Finite Element Method 

Introduction to variational approach, Euler–Lagrange equation, Rayleigh-Ritz method, Weighted Residual 

Method, Galerkin methods, finite element formulation for boundary value problems 
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