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Addition of Matrices

If A and B are both m x n matrices then the sum of A and B,
denoted A + B, Is a matrix obtained by adding corresponding
elements of A and B.
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A+(B+C)=(A+B)+C




Scalar Multiplication of Matrices

If A'isan m x n matrix and s is a scalar, then we let kA denote the
matrix obtained by multiplying every element of A by k. This
procedure is called scalar multiplication.
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3A=
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PROPERTIES OF SCALAR MULTIPLICATION

k(hA)=(kh)A
(k+h)A=kA+hA

k(A+B)=kA+kB



The m x n zero matrix, denoted O, Isthe m x n
matrix whose elements are all zeros.

o
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A+0=A
A+(—A)=0
0(A)=0



Multiplication of Matrices

The multiplication of matrices is easier shown than put
Into words. You multiply the rows of the first matrix

with the columns of the second adding products
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3T -2 —1~
A= Ygi
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(3)2)+(-2)-1)+(1)-3)=5

First we multiply across the first row and down the
first column adding products. We put the answer in
the first row, first column of the answer.
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AB=__1 1 (0)4)+(4)3)+(-1)Y1)=11

Notice the sizes of A and B and the size of the product AB.

Now we multiply across the second row and down the
second column and we’ll put the answer in the second row,

second column.



To multiply matrices 4 and B
look at their dimensions

M X1 N X
| J P

MUST BE SAME

SIZE OF PRODUCT

If the number of columns of A does not
equal the number of rows of B then the
product AB Is undefined.



Now let’s look at the product BA.
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A =
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across third row ?Xz :
as we go down | _
third column: sg

Completely different than AB!



PROPERTIES OF MATRIX
MULTIPLICATION

A(BC)=(AB)C
A(B+C)= AB + AC
(A+B)C=AC+BC

Is it possible for AB = BA ,yes It Is possible.
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Multiplying a
matrix by the

identity gives the
matrix back again.




Can we find a matrix to multiply the first matrix by to
get the identity? - _

-3 1]/t 5| [1 O

Let A be an nx n matrix. If there exists a matrix B

such that AB = BA = | then we call this matrix the
inverse of A and denote it AL




If A has an inverse we say that A is nonsingular.

If A1 does not exist we say A is singular.

To find the inverse of a matrix we put the matrix A, a

line and then the identity matrix. We't
operations on matrix A/ to turn ig
carry the row operations
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We can use Al to solve a system of equations

X+3y=1
2X+2y =3

AX= D

coefficient variable constant
matrix matrix matrix

1 3| [x 1
2 O y 3




AX= D

A*Ax= A'tb

IX= A'Db

This then gives us a formula
for finding the variable
matrix: Multiply A inverse
by the constants.

X=A"D






Your calculator can compute inverses and
determinants of matrices. To find out how, refer to
the manual or click here to check out the website.

h3 Texas INSTRUMENTS



http://www.prenhall.com/divisions/esm/app/graphing/ti83/Home_Screen/Menu_Keys/Matrix/matrix.html
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