Lesson 14

4.3  System of Linear Equations
 Given the set of equations
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(4.1)


This set can be represented by the matrix equation


AX = C







(4.2)


where
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Matrix A has n rows and n columns

Matrix X has n rows and 1 column

Note: The number of columns in A must equal the number of rows in X, otherwise matrix  multiplication is not defined. 

Matrix C has n rows and 1 column

In matrix algebra, X can be obtained by multiplying both sides by 
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MATLAB offers the following functions for solving a set of linear equations:

· MATLAB’s  inv function:
To solve a system of linear equations in MATLAB, you can use

X = inv( A ) * C
The method of solving a system of linear equations by using the inv function is more computationally complicated than a method called Gauss elimination, which is discussed below.

· The Gauss elimination function:
MATLAB represents the Gauss Elimination method as matrix division; i.e., if AX = C, then

X = A \ C  
Note the use of MATLAB’s backslash operator to solve for X by Gauss Elimination.

· Example 

The following example solves the third order system of linear equation system shown below, and writes the results to a file:
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% Example_4_3.m

% This program solves a simple linear system of equations by both the use of  % MATLAB’s inverse matrix function and by the Gauss elimination method.
clc; clear;

A=[3 2 -1; -1 3 2; 1 -1 -1]

C=[10 5 -1]'

X1=inv(A)*C   % X1 is the solution using matrix inverse function.
X2=A\C        % X2 is the solution using Gauss elimination method.
% check solution:

A*X1
% Use the size() command to determine the number of rows and the 
% number of columns in matrix A.

[A_rows  A_cols] = size(A)

% Print matrix A, matrix C and the solution of the linear system 
% of equations to the file output.txt:

fid=fopen('output.txt','w');

fprintf(fid,'The A matrix is: \n');

for i=1:A_rows

   
for j=1:A_cols

    

fprintf(fid,' %6.1f',A(i,j));

    
end


fprintf(fid,'\n');

end

fprintf(fid,'The C vector is:\n');

for i=1:length(C)


fprintf(fid,' %6.1f', C(i));

end  

fprintf(fid,'\n');

fprintf(fid,'The solution X1 (using inverse matrix) is:\n');

for i=1:length(X1)

    fprintf(fid,' %6.1f', X1(i));

end

fprintf(fid,'\n');

fprintf(fid,'The solution X2 (using Gauss elimination) is:\n');

for i=1:length(X2)

    fprintf(fid,' %6.1f',X2(i));

end

fprintf(fid,'\n');

fclose(fid);

-----------------------------------------------------------------------------------------------------------

Program results:

The A matrix is:
    3.0    2.0   -1.0
   -1.0    3.0    2.0
    1.0   -1.0   -1.0
The C vector is:
   10.0    5.0   -1.0
The solution X1 (using inverse matrix) is:
   -2.0    5.0   -6.0
The solution X2 (using Gauss elimination) is:
   -2.0    5.0   -6.0
--------------------------------------------------------------------------------------------------------
We see that The Gauss Elimination method produces the same answer as using the inverse of the coefficient matrix method.

Review 4.2.
1. Given a set of linear equations in the form AX = C, where A is the coefficient matrix and X and C are column vectors, what are the two ways for solving for X in MATLAB?
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