Math 2750 Numerical Methods
Semester, Year

3 Credit Hours

Instructor:  Dr. Mathai K. Augustine

Office:  S201 A
Phone:  (423) 4727141Ext. 419

Email: maugustine@clevelandstatecc.edu
Office Hours:  To be announced 

Prerequisite: Prerequisite for this course is Math 2010 or co-requisite Math 2120 

Text: Numerical Methods by Douglas Faires and Richard L. Burden, Third edition, Brooks-Cole  

           Publishing, 2003 (ISBN: 0534407617)

Course Overview: 


Chapter 2: Solution of equations of one variable


The Bisection method; The secant method; Newton Method; error Analysis and convergence

Chapter 3: Interpolation and Polynomial Approximation

Langrage Polynomials, Divided differences; Hermite and Spline interpolation and survey of software

Chapter 4: Numerical integration and Differentiation

Basic Quadrature Rules; Romberg Integration; Gaussian Quadrature; Numerical Differentiation and survey of software

Chapter 5: Numerical Solution of Initial Value problems


Taylor methods; Euler methods; Runge-Kutta methods; Predictor Corrector methods

Chapter 6: Direct methods for solving Linear Systems


Gaussian Elimination; Pivoting Strategies; Matrix Inversion; Matrix Factorization

Chapter 7: Iterative Methods for Solving Linear Systems


Eigen values and Eigen Vectors; The Jacobi and Gauss-Seidel Methods

Chapter 8: Approximation Theory


Discrete Least squares approximation; Continuous Least Squares Approximation

Learning Outcomes:  The Learner will be able to…

1. Identify problems that require numerical methods and select the appropriate software and                     method to solve such problems

2. Solve an equation in one variable numerically using the bisection method, secant method and the Newton’s method and estimate the error involved in the calculations.

3. Calculate the interpolation polynomials of different types and estimate the error in using them to approximate continuous functions through given points. 

4. Do numerical integration using basic Quadrature rules, Romberg Integration and Gaussian Quadarture and identify problems that require such numerical methods.

5. Solve initial value problems using the Euler’s and the Runge-Kutta method

6. Solve linear systems using Gaussian elimination and identify pivoting strategies to make the algorithms faster; do matrix inversion and matrix factorizations using numerical methods

7. Compute Eigen Values and Eigen Vectors numerically

8. Make discrete and continuous least square approximations and to identify problems where such methods are used.

9.   Use MATLAB software environment for solving problems.

Learning outcomes will be assessed through the following methods.


3 Exams (100 points each)
---  
300 points


Comprehensive final exam   ---   
100 points


Homework Assignments
---
100 points


Computer Assignments
---
200 points





_____________________




TOTAL
---
700 points

Computer Assignments are completed using MATLAB software available in the Science Computer Lab.  

Evaluation and Grading Procedures:

Grades will be awarded using the following percentage scale:






90-100%
---
A






80-89.9%
---   
B






70-79.9%
---
C






60-69.9%      
---        D






below 60%
---
F

An “I” will be given only to students passing the course in case of an emergency 

at the end of the semester.  Incompletes are given only at the instructor’s discretion.

A “W” can only be given by the Records Office after completion of the withdrawal form. 

You must have the instructor’s signature on the form.

Attendance Policy:

Each student is expected to assume a responsible attitude toward class meetings.  Each student is expected to attend all class meetings unless an absence is caused by circumstances beyond the student’s control or is institutionally approved. Regardless of the reason for the absence, the student is responsible for material covered and/or assigned during the class meeting. Students should contact the instructor regarding making up any work missed due to an absence. Cell phones and pagers must be turned off during class and testing. If a pager is absolutely necessary as a part of your job, it must be operated only in silent mode. You will not be allowed to leave during testing to answer a pager or phone.

Disability Statement:

If, because of a documented disability, you require assistance or reasonable accommodations to complete assigned course work (such as modifications in testing, readers, special equipment, etc.) you must register with Disability Support Services and notify your instructor within the first two weeks of the semester.  Disability Support is located in the Office of Student Development & Testing (U118, 423-478-6217 or 423-472-7141).
Withdrawal Information:

The last day to drop this course without completely withdrawing from the college is _____________.

Academic Integrity:

Cleveland State Students are required, as a condition of good standing and continued enrollment, to conduct themselves properly in class.  Such proper behavior includes academic honesty, civility and respect for others and private property.  Please refer to the Student Handbook portion of the catalog for further information.
Additional Resources Available: 

Students are encouraged to use Internet resources and the Study material provided through the publisher at the Text Book website. MATLAB software is available in the Science Computer Lab (S212) and help on using the software is available through the Instructor. 
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