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LESSON 7.5 Operations with Matrices

Representation of Matrices

* A matrix can be denoted by aruppercase lettersuch as A, B, or C.
* A representative elementenclosed in brackets, such as | a; |.
* A rectangulararray of numberslike the ones we have seen.

Matrix Addition and Scalar Multiplication

Matrix Addition
- Let A and B be matrices of order mXn, then A+B=|a; +b, |

 When adding matrices, add the corresponding elements.

e The sum of two matrices of different orders is undefined.

Scalar Multiplication
e Let A be a matrix of order mXn and ¢ be a scalar, then cA= [cal,j]

e When multiplying a matrix by a scalar you multiply each element by c.
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Properties of Matrix Addition and Scalar Multiplication
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Example Addition of Matrices

Lo 1l

1 -1
2.0-3(+| 3

-2 2
3. The sum of

21 0 0 1
A= and B =
4 0 -1 -1 3

is undefined because A is of order 2X3 and B is of order 2X2.
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Example Scalar Multiplication
For the following matrices, find (a) -B and (b) A-B.
2 2 4
A=-3 0 -1 and
2 1 2
2 0
B=|1 -4 3
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E I
Example Using the Distributive Property

70 7))
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C) Find the total number of Ibs for

83. Computing t86@b& 84 Production The Acme Steel Com-
e pany is a producer of stainless steel and aluminum contain-
ers. On a certain day, the following stainless steel containers
were manufactured: 500 with 10-gallon (gal) capacity, 350
with 5-gal capacity, and 400 with 1-gal capacity. On the same
day, the following aluminum containers were manufactured:
700 with 10-gal capacity, 500 with 5-gal capacity, and 850 with

1-gal capacity.
(a) Find a 2 by 3 matrix representing these data. ¢ igi®

(b) If the amount of material used in the 10-gal containers
is 15 pounds (Ib), the amount used in the 5-gal contain-
ers is 8 Ib, and the amount used in the 1-gal containers
is 3 Ib, find a 3 by 1 matrix representing the amount of
material used.

(c) Multiply the 2 by 3 matrix found in part (a) and the 3
by 1 matrix found in part (b) to get a 2 by 1 matrix show-
ing the day’s usage of material.

(d) If stainless steel costs Acme $0.10 1b and aluminum costs
$0.05 Ib, find a 1 by 2 matrix representing cost.

(e) Multiply the matrices found in parts (¢) and (d) to de-
termine the total cost of the day's production, A {.m
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LESSON 7.5 Day 2

Matrix Multiplication
« Let A be a matrix of order mXn, and B be a matrix of order nXp, the
AB= [Cif']

where _
[cij] - ailblj + a,-zsz +..+ ainbnj

« When multiplying matrices, multiply the corresponding elements in
each row of A with each column of B and add them.

Requirement to Multiply Matrices

A X B = AB

m x n nxop m x p

| L Equal I |
Order of AB
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Properties of Matrices

Definition of Identity Matrix
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Example Matrix Multiplication
Ll -2 -3] _21 24727
' | CE A
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Example
Solving a System of Linear Equations

X, —2x,+x,=—4
x, +2x, =4
2x, +3x, —2x, =2

a. Write the system as a matrix equation AX=B.
b. Use Gauss-Jordan elimination on [AEB] to solve for matrix X.

10
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