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DEPARTMENT OF CIVIL ENGINEERING – KFUPM
Numerical and Statistical Methods in Civil Engineering

CE 318- 51- 2011-2012 (111)

Computer Lab. Sessions  NO.  08
Subj.: Basic Matrix Operations & Solution of a system of linear equations
                                                       A x = b   
DATE: Nov. 14,'11
Objectives: To determine the solution vector x of a general system of linear matrix equations A x = b using EXCEL, and Mathematica software. 

1. Modify EXCEL to invert a square matrix A to its inverse A-1. Then multiply the matrix by its inverse. Verify that the product is a new matrix C [i.e. C = A A-1]. Explain the resulting matrix C. 
· Store the matrix elements A (I, J) on the spreadsheet (say: B1...D3);

· Store the elements b (I, J) on the spread sheet (say: F1...F3);

· Use the EXCEL formula = minverse(B1..D3) to get matrix inverse A-1 and store the new matrix in known cells [say: B7… D7];

· Proof that A-1 A = I (identity matrix).  
Use the following matrix equation A x = b to complete verify your by solving for the solution vector x:
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2. Use Mathematica software to: i) run and verify the results for the case-study attached to this sheet, and ii) re-solve problem 1 (given above).  Also provide a comparison of the solution procedures (EXCEL procedure vs. Mathematica procedure) and the results obtained. 
Supporting Notes: 

Using Mathematica to solve a system of equations.



Example 1 (A case-study): 

Use the Gauss-Jordan elimination method to solve the linear system  [image: image2.png]


.  

Solution 1.
Use the menu "Input" then submenu "Create Table/Matrix/Palette" to enter matrices A and M and vector B.
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[image: image4.png]Solve the system
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First form the augmented matrix  [image: image6.png]M = [A, B]



.  
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Then perform Gauss-Jordan elimination.

[image: image8.png]GaussJordan[M, 3]
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Verify the solution.

[image: image13.png]“l2)

Print [Matrixforn[A], MatrixForn[vars], * = *, MatrixForn[B]1;
Print['X - *, NatrixForn[vars], * = *, MatrixForm[X]1:
Print['Does A X = B 2'1;

Print [MatrixForm[A], MatrixForn[X], " = ', NatrixForm[B], " ?'1:
Print [MatrixForn[A.X], " = ", MatrixForn[B] 1;

Print[A.X = B1:
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We are done! 
But also we can compare our answer with the answer obtained by using Mathematica's built in  RowReduce  procedure.  

[image: image20.png]Print['¥ = ", MatrixForm[¥]]:
Print['The row reduced echelon form is']:
Print [MatrixForm[RovReduce [M]]1];
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[image: image22.png]The row reduced echelon form is
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This agrees with our answer that was obtained with our subroutine GaussJordan[M,3].   
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