Al- Balqa' Applied University
Faculty of Engineering  Technology
Civil Engineering Department
	Numerical Techniques                                                                                  Instructor : Dr.Eid Al-Sahawneh



Text book:
                 1-Steven C.Chapra and Raymond P.Canale. " Numerical Methods for Engineers
              With Programming andSoftware Applications ", 3d ed,WCB McGraw Hill, 1998.
                  2-Richard L.Burden and G.Douglas Faires . " Numerical Analysis " ,4th ed.PWS-KENT Publishing Company,1993.
                  3-Curtis F.Gerald and Patrick O.wheatley. "Applied Numerical Analysis " ,6th edAddison Wesley,1999.
Course Objectives
develop and study the procedures for solving problems with a computer. determine which of several algorithms that can solve the problem efficiently. obtain the answer even when a problem has no "analytical" solution. realize that a numerical analysis solution is always numerical. Plot to show some of the behavior of the solution. distinct that the result from numerical analysis is an approxi​mation, and can be made as accurate as desired.  Study the sources of error in numerical methods which is a critically important part of the study of numerical analysis. Solve for the roots of a nonlinear equation. Solve large systems of linear equations .Get the solutions of a set of nonlinear equations. Interpolate to find intermediate values within a table of data.Find efficient and effective approximations of functions. Approximate derivatives of any order for functions even when the function is known only as a table of values. Integrate any function even when known only as a table of values. Solve ordinary differential equations when given initial values for the variables. Solve boundary-value problems and determine eigenvalues and eigenvectors. Obtain numerical solutions to all types of partial differential equations. Fit curves to data by a variety of methods.
Course Outlines
1-MODELING, COMPUTERS, AND ERROR ANALYSIS 
             -Approximations and Round-Off Errors 
             -Truncation Errors and the Taylor Series 
2-ROOTS OF EQUATIONS 
-Bracketing Methods 
-Open Methods 
- Root Location with Libraries and Packages(Mathcad)
3-Roots of Polynomials 
              - Conventional Methods 
              -  Mueller’s Method        
              - Bairstow’s Method  
              - Root Location with Libraries and Packages(Mathcad)
4-LINEAR and Nonlinear Systems of Equations 
-Gauss Elimination 
              -Naive Gauss Elimination 
              -Gauss-Jordan 
              - Decomposition and Matrix Inversion
              -Linear and Nonlinear Equations with Libraries and Packages (Mathcad)
5-OPTIMIZATION
-One-dimensional Unconstrained Optimization 
              -Multidimensional Unconstrained Optimization 
              -Nonlinear Constrained Optimization 
             -Optimization with Packages (Mathcad)
6-CURVE FITTING  
              -Least-Squares Regression 
              -Interpolation 
              -Fourier Approximation 
             -Curve Fitting with Libraries and Packages (Mathcad)
7-NUMERICAL DIFFERENTIATION AND INTEGRATION 
            -Newton-Cotes Integration of Equations 
            -Runge-Kutta Methods 
            -Euler's Method 
8-Boundary-Value and Eigenvalue Problems 
            -General Methods of Boundary-Value Problems 
            -Eigenvalue Problems 
           -ODEs and Eigenvalues with Libraries and Packages (Mathcad)
9-PARTIAL DIFFERENTIAL EQUATIONS 
          -Finite Difference: Elliptic Equations 
          -Finite Difference: Parabolic Equations 
          -Finite Element Method 
          -PDEs with Libraries and Packages (Mathcad)
 Grading:                        
    First exam                                                         20%.
   Second exam                                                     20%
                 Homework, Quizzes, and performance:          10%
                  Final exam                                                       50%
    Office Hours :     Sunday  12-14
                                 Tuesday 13-14
                                 Wednesday 12.30-14






