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COURSE OBJECTIVES

» Tointroduce the elements of error analysis for numerical methods.
» To derive and use appropriate numerical methods to solve algebraic and transcendental equations.
> Tointroduce appropriate numerical methods to solve interpolation based problems.
» Tointroduce various techniques to solve initial and boundary value problems in differential equations.
UNIT 1 NUMERICAL METHODS FOR SOLVING ALGEBRAIC AND TRANSCENDENTAL EQUATIONS 10 Hrs.

Definition and sources of errors, Propagation of errors, Sensitivity and conditioning, Stability and accuracy, Floating-point arithmetic and
rounding errors; Bisection method, False position method, Fixed point iteration method, Newton's method and secant method for solving
equations, Convergence analysis with order of convergence.

UNIT 2 INTERPOLATION 10 Hrs.

Lagrange and Newton interpolations, Piecewise linear interpolation, Cubic spline interpolation, Finite difference operators,
Gregory, Newton forward and backward difference interpolations.

UNIT 3 NUMERICAL DIFFERENTIATION AND INTEGRATION 10 Hrs.

First order and higher order approximation for first derivative, Approximation for second derivative; Numerical integration: Trapezoidal rule,
Simpson's rules and error analysis, Bulirsch, Stoer extrapolation methods, Richardson extrapolation.

UNIT 4 INITIAL AND BOUNDARY VALUE PROBLEMS OF DIFFERENTIAL EQUATIONS 10 Hrs.

Euler’s method, Runge—Kutta methods, Higher order one step method, Multi-step methods; Finite difference method, Shooting method.

40 Hrs.

COURSE OUTCOMES

On completion of the course, student will be able to

CO1 — Understand the errors, source of error and its effect on any numerical computations.
CO2 —Solve algebraic and transcendental equations by various numerical methods.

CO3 — Use various interpolating and extrapolating methods.

CO4 — Solve initial and boundary value problems numerically.

CO5 — Analyze the order of convergence of various numerical methods.

CO6 — Evaluate the integrals numerically.
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