Syllabus for a four credit hours Numerical Methods course that is taught in a semester system:

Each semester consist of 15 weeks of lectures with 2 weeks for midterms. 
The class meets twice a week for a 1hr 40min lectures, for a total of 30 lectures.

A note about MATLAB:

It is assumed that the students have a basic knowledge of MATLAB. A part of the first lecture and the whole second lecture are a review of MATLAB. Depending on the familiarity of students with MATLAB, adding one (or two) additional lectures on MATLAB® is possible.

	
	Topics

	Lecture 1

Feb.11/13
	Course objectives, MATLAB® environment & programming

	Lecture 2

Feb.15
	MATLAB environment & programming (Application in the computer lab)
Command window and m-files

	Lecture 3

Feb. 18/20
	Introduction to numerical methods; background  for matrix and vector operations
MATLAB® commands

	Lecture 4

Feb. 22
	Systems of linear equations:

Unsolvable and ill-conditioned systems, condition number

	Lecture 5

Feb.25/27
	Solving systems of Linear Equations: Background, 

Gauss elimination method, brief MATLAB® review

	Lecture 6

Feb.29
	Solving systems of Linear Equations:
Pivoting, Gauss-Jordan method, LU decomposition method, inverse of a matrix

	Lecture 7

Mar.3/5
	Solving systems of Linear Equations: Iterative methods, use of MATLAB® built-in functions; 

	Lecture 8

Mar.7
	Matrix eigenvalues and eigenvectors

Nonlinear equations; background, estimation of error

	Lecture 9

Mar.10/12
	Solving nonlinear equations; 
Bisection method, Newton’s, method, secant method fixed-point iteration method, use of MATLAB built-in functions; equations with multiple solutions; Systems of nonlinear equations

	Lecture 10

Mar.14
	Solving nonlinear equations; 

Fixed-point iteration method, use of MATLAB built-in functions; equations with multiple solutions; Systems of nonlinear equations

	Lecture 11

Mar.17/19
	Curve Fitting and interpolation; interpolation using a single polynomial, Lagrange and Newton’s polynomials, piecewise interpolation, linear, quadratic, and cubic splines, use of MATLAB built-in functions for curve fitting and interpolation

	Lecture 12

Mar.21
	Curve Fitting and interpolation; background, Curve fitting with a linear equation, Curve fitting with nonlinear equation, curve fitting with quadratic and higher-order polynomials

	Lecture 13

Mar.24/26
	Numerical Integration; background, rectangle and midpoint methods, trapezoidal method, Simpson’s methods

	Lecture 14

Mar.28
	Midterm 

	Lecture 15

Mar.31/Apr.2
	Numerical differentiation; background, finite difference approximation, differentiation formulas

	Lecture 16

Apr.4
	Numerical differentiation; Differentiation using Lagrange polynomials, use of MATLAB built-in functions for numerical differentiation

	Lecture 17

Apr.7/9
	Numerical differentiation; Richardson’s extrapolation, error in numerical differentiation, numerical partial differentiation

	Lecture 18

Apr.11
	Numerical Integration; use of MATLAB built-in functions for integration, Richardson extrapolation, Romberg integration

	Lecture 19

Apr.14/16
	ODE initial value problems; background, Euler methods (explicit, implicit), modified Euler method, midpoint method

	Lecture 20

Apr.18
	Midterm

	Lecture 21

Apr.21/23
	ODE initial value problems; Runge-Kutta methods

	Lecture 22

Apr.25
	ODE initial value problems; multistep methods, predictor-corrector methods

	Lecture 23

Apr.28/30
	ODE initial value problems; system of first-order ODEs, higher-order IVP

	Lecture 24

May 2
	ODE initial value problems; use of MATLAB built-in functions for solving IVP ODEs

	Lecture 25

May 5/7
	ODE initial value problems; local truncation error in 2nd-order Runge-Kutta method, step size for desired accuracy, stability, stiff ODEs

	Lecture 26

May 9
	ODE boundary value problems; background, shooting methods

	Lecture 27

May 12/14
	ODE boundary value problems; finite difference method

	Lecture 28

May 16
	MATLAB built-in functions for solving BVP ODEs


