MAT 242 Linear Algebra


COMPUTER LAB #2

 INSTRUCTOR: S. K. SUSLOV

Linear Equations

Here is a procedure for solving the following system of linear equation:


x+2y=1


x+3y=-2 

1.   with(linalg):

2.   A := matrix( [[1,2],[1,3]] ):

3.    b := vector( [1,-2]):

4.    linsolve(A, b);

Try another example:


x+y+2z=9


x-y+z=2


2x+y+3z=13

1.   B := matrix( [[1,1,2],[1,-1,1],[2,1,3]] ):

2.    c := vector( [9,2,13]):

3.    linsolve(B, c);

The Gauss-Jordan elimination procedure 

There exists a standard procedure to obtain a reduced row echelon matrix from a given matrix by using the row operations. This procedure consists of the following steps.

   1. Locate the leftmost column which does not consist of zeros. 

   2. If necessary swap the first row with the row which contains a non-zero number a in the column found 

on step 1. 

   3. If this number a is not 0, multiply the first row by 1/a, to get a leading 1 in the first row. 

   4. Use the first row to make zeroes below the leading 1 in the first row (by using the adding operation). 

   5. Cover the first row and apply the first 4 steps to the remaining sub-matrix. Continue until the whole 

matrix is in the row echelon form. 

   6. Use the last non-zero row to make zeroes above the leading 1 in this row. Use the second to last non-

zero row to make zeroes above the leading 1 in this row. Continue until the matrix is in the reduced row

echelon form.

Example

Consider the following augmented matrix of a system of equations:
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We need to transform it into the reduced row-echelon form by the row operations.

Solution:

> with(linalg);

> A:=matrix(5,8,[[4,8,-2,-5,0,-23,2,37],[1,2,2,5,-5,13,-2,3],[2,4,-2,-5,2,-19,2,21],[3,6,1,0,0,

-1,0,22],[4,8,1,2,-5,-1,-1,30]]);

> B:=mulrow(A,1,1/4);

> B1:=addrow(B,1,2,-1);

> B2:=addrow(B1,1,3,-2);

> B3:=addrow(B2,1,4,-3);

> B4:=addrow(B3,1,5,-4);

> B5:=mulrow(B4,2,2/5);

> B6:=addrow(B5,2,3);

> B7:=addrow(B6,2,4,-5/2);

> B8:=addrow(B7,2,5,-3);

> B9:=swaprow(B8,3,4);

> B10:=mulrow(B9,3,-2/5);

> B11:=addrow(B10,3,5,1/2);

>B12:=swaprow(B11,4,5);

> B13:=mulrow(B12,4,-5);

Now the matrix is in the row echelon form but not yet in the reduced row echelon form. So we have to 

continue. 

>B14:=addrow(B13,2,1,1/2);

>B15:=addrow(B14,3,2,-5/2);

>B16:=addrow(B15,4,3,2/5);

That's it. This matrix is in the reduced row echelon form. The leading unknowns are 

x1, x3, x4, x7, the free unknowns are x2, x5, x6. The general solution is: 

                              x1=8-2s+t+2u 

                              x3=-2-3t-5u 

                              x4=-1+2t-u 

                              x7=-2 

                              x2=s 

                              x5=t 

                              x6=u 

Important Maple Notes:

You can get the reduced echelon form of a matrix A using rref(A); 

Elementary row operations from the linalg package are:

mulrow(A, r, s); multiplies row r of matrix A by the number s.

addrow(A, i, j, s); adds s times row i of matrix A  to row j.

swaprow(A, i, j); swaps rows i  and j of matrix A.

� EMBED Equation  ���
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