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ELEMENTARY ROW OPERATIONS

As preparation for the discussion of Gaussian Elimi-
nation in Section 6.3, we introduce three elementary
row operations on general rectangular matrices. They
are:

i) Interchange of two rows.

ii) Multiplication of a row by a nonzero scalar.

iii) Addition of a nonzero multiple of one row to an-

other row.

Consider the rectangular matrix

3331
A=12 2 3 1
I 2 3 1
We add row 2 times (—1) to row 1, and then add row
3 times (—1) to row 2 to obtain the matrix:

1100
1 000
1 2 31



Add row 2 times (—1) to row 1, and to row 3 as well:
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Interchange row 1 an

0 0
1 0
0 1
Finally, we multiply row 3 by 1/3:
100 O
010 O
0 01 1/3

This is obtained from A using elementary row opera-
tions. A reverse sequence of operations of the same
type converts this result back to A.



MATRICES in MATLAB

Consider the matrices

123 1
A=12123], b=|1
3 3 3 1

In MATLAB, A can be created as follows.
A=[1 2 3 2 2 3 3 3 3]
A=1]1, 2, 3; 2, 2, 3; 3, 3, 3];
A=[1 2 3
2 2 3
3 3 3]:
Commas can be used to replace the spaces. The vec-

tor b can be created by

b = ones(3,1);



Consider setting up the matrices for the system
Ax = b with

Ai,j:max{z’,j}, b,,;:l, lgi,jgn
One way to set up the matrix A is as follows:

A = zeros(n,n);
for 1=1:n
A(3,1:4) = 4;
A(i,i+1:n)=14+1:n;
end

and set up the vector b by

b = ones(n,1);



PARTITIONED MATRICES IN MATLAB

In MATLAB, matrices can be constructed using smaller

matrices. For example, let
A=[1, 2 3, 4, =z=I[5 6 y=[7, 8}
Then

B=[A, vy, =z, 9]

forms the matrix
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Basic Matrix Operations — in-class worksheet
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A s a 2 x 2 matrix, with entries:
a1l = Z arg = |
ag = = azz =Y

Compute:
.4+B:[5 "}:B+A, 3/1:[" 34

6 5 -3 |
The column vectors of A are:
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The products AB and BA are not equal:
aB=| 1% | pa=| B
[ I
A times a vector gives a linear combination of the columns of A:

ala| _ |2es ¥ €] 2 e
A H _ L FE ] = [_IJ e H

Multiplying by the identity leaves a matrix unchanged:
Al = [ } = A, 1A = ( J =A

The inverse of A is
/‘i'={ }:—l-q'l
2l 2
Check:

A"A—[ }*1. 4444—12[ ]-;

To compnte the determinant of the 3 x 3 matrix

The transpose of A is

2 4 -1
C=]3 1 4
-2 5 1

we first find the three submatrices

Y !

and then use the cofactor expansion across the first row:
det(C) = 2det(Cyy) — 4det(Cha) + (=1) det(Cy3) =

= 2(=18) < 4(i) + (=1)(n) =



