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MATRICES AND MATRIX OPERATIONS

SIZE OF THE MATRIX is defined by number of rows and columns in the matrix. For the matrix
that have m rows and n columns we say the size of the matrix is m x n. If matrix have the same
number of rows (n) and columns (n), we call that matrix the squared ( X ) matrix.

4 0 2 11 12
8| 1 1 3 1 4 7 r24 21 22 2
1o o, [235 [ 1
"y 8 9 1,3, 33 1 2
—_— .
row squared 3x3 matrix

SPECIAL MATRICES

1) — matrix that has all elements equal to O; The notation for this matrix is O.
2) —matrix that has all 1's on the diagonal; The notation for this matrix is I, but
in some books, it can be E.
0 o0 000 10100
O:[O],[O O],[0 0 0], etc. I=[1], [0 1],[0 1 0], etc.
0 00O 0 01
ADDITION AND SUBTRACTION — We can add or subtract only matrices that are same sizes.
4 0 2
_ 1 4 7 41 2 3 _ 1 1 3
_[8 6 2]23 _[4 5 6]230_ [5 2 7]
8 9 1,3

Matrices A and B are the same sizes, because they both have 2 rows and 3 columns, matrix C has
the different size. So we can only do addition or subtraction with matrices A and B. For example,
we cando A-B.

147]_[123] [1—1 4 — 2 7—3] [02 4]

8 6 2 4 5 6 8—4 6—-5 2—-6 4 1 -4

SCALAR MULTIPLES - If Ais the matrix and c is the scalar (any number) then cA (this is the same
as ¢ X A) is the matrix that we get when we multiply each entry of the matrix A with the scalar c.

7 2 4 3x7 3x2 3x4 21 6 12
)3 =3[2 3 5] =[3x2 3x3 3x5] = [6 9 15]
4 8 9 3x4 3x8 3x9 12 24 27

A—B:[ = =

7 24 -1/2 -1 -2
) —1/2 =-1/2[2 3 5]= [ -1 =3/2 -5/2]
4 8 9 -2 -4 -9/2
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MATRICES AND MATRIX OPERATIONS

MULTIPLYING MATRICES - We can multiply only matrices where the first matrix has the number
of columns same as the number of rows of the second matrix. And new matrix AB will have same
number of rows as the first matrix, and same number of columns as the second matrix. The next
drawing will help you to understand.

A B = AB
mxr rxn mxn

Note: Ax B =AB and B x A = BA, but when we are multiplying matrices AB isn’t the same as BA.

I AB # BA
Can we multiply next matrices?
4 0 2
1l 2 4 1 1 3 -
DA=L 6 o 5 5 7] A B = /B
8 9 1

(310)885-3674 F
www . ceueastbay.edu/scaa

zraa@osueastbav.edu

e



Subject: Linear Algebra
Created by: Marija Stanojcic
Revised:2/26/2018

MATRICES AND MATRIX OPERATIONS

Now, we know that we can multiply these matrices, but how do we multiply matrices? We
multiply each row of the first matrix with each column of the second matrix and put values in the
specific order.

4 1 4 3
1 2 4 B 1 1 1 2 1 3 1 4
AB_[Z 6 0][2 71 g ;]_[2 1 2 2 2 3 2 4 ]

How do we multiply row with column? The best way to explain this is with an example.

We are going to multiply the 1st row of the matrix A with the 1st column of the matrix B.

The first row of
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MATRICES AND MATRIX OPERATIONS

A= DA T 1= geld =502
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