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Homework

Video Notes
p608 1-71 every other odd
8.3 Worksheet
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Objectives

Students will know how to find th inverse of a matrix and
use inverse matrices to solve syst&»s of linear equations.
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Fihd the inverse of

| ' T I | B ‘ matrices and use inverse
mﬂ’. U R ' Identlty Matr Ix matrices to solve systems

of linear equations.

& The nx nsquare matrix with 1's down the main diagonal from upper left to lower right and 0’s
elsewhere is called the multiplicative identity matrix of order n. This matrix is designated by L.

G = D
e Bl < JHET <o )
e
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Fihd the inverse of

of linear equations.

Inverse Matrix watrices and se inverse

& let A be an n x n matrix. If there exists an n x n matrix A-1 (A inverse) such that:

AA1 =1, and A1A = |, Then A is the multiplicative inverse of A.

& If a square matrix has a multiplicative inverse, it is said fo be invertible or nonsingular.

& If a square matrix has no multiplicative inverse, it is called

& A non-square matrix will not have an inverse.
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$  Example

§ It A-

2

1

AB =

BA =

1
1

L _1 2 ]

and B =

1

i B

-1

Fihd the inverse of

matrices and use inverse
matrices to solve systewms

of linear equations.

show that B is the multiplicative inverse of A

2.1

1.-1 2.

1

1.2

el 11 1e-1+1.2

L 1e2i-141 Bl tld
- 1e2+42.-1 11421

AB = BA = I, thus B is the multiplicative inverse of A. There is no need to do both, if
one works the reverse order will work.
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Fihd the inverse of

of linear equations.

¢ Multiplicative Inverse v

& To find the inverse of a matrix we must find the matrix that when wmultiplied results in an

[dentity matrix
a b d e i
If A= and B = and B is the multiplicative inverse of A, then
e d : f g _
: b__ef__lo_ _ae+bgaf+bh__1o_
48| ° = and AB= =
e g a0t 01 cetdg ef+ah | | 0 1

ae+bg=1 (af+bh=0

Thos ice +dg =0 icf +dh =1
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Fihd the inverse of

of linear equations.

¢ Multiplicative Inverse v

‘ae+ bg =1 <(af+bh=0
ce+dg=0 ef +dh=1

these can be solved using matrices

N
S
ot

= reduced row-echelon of the augmented matrix

il ¢ d 0
L L lgiplel
i reduced row-echelon of the augmented matrix sHEEE
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Find the inverse of
matrices and use inverse
matrices to solve systems
of linear equations.

£ Sipilcative Inverts

& Find the wmultiplicative inverseof A= a b a b|o0
- HilE ¢ d e 4y

= vl _-ER + 1 -
4 5 T 21 e ’ 0| 9 { ol @
7 9 i i L7 e 4R2 | 0 1 | =X

: 9|0 |-TRi+Ra| 0 2| -7 £ 5

i 9 ? 5 0 _ -
s R R fig —rer D { | 1 0|5
7 3 -+ 9 ] | -7R + R % 1 3 1 |4r, | 0 1[4
4_1_' 9 -5

& Notice we applied the same row operations in both cases.
Perhaps we can do them atf the same time.
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Fihd the inverse of

s

- e, - matrices and use inverse
A - xamp e matrices to solve systems
L A RS . , of linear equations.
. s 45 9 5
& Find the wmultiplicative inverseof 4= A=
iRl hiE - 5
‘ 55T EEE [ BN oo B e ;
4 5 1 0 ZR ufREi s £ 7 2 1 0 -9
7 9]0 1 s ti7 1
BasEnans 0 — 1
9 [0 1| memg | g7 | 2
gy vl 4 ¥
4Rz L o I s Rt SRR -7 1 4
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Fihd the inverse of

~ of linear equations.

w'S  Shorteut for 2x2  nuno

& A shorteut for finding the multiplicative inverse of a 2x2 matrix

a b 1

If A= then A= NN
¢ d ad — be| /7

Determinant

& 0f course the preceding is true iff ad - be (determinant) # 0.

& Ifad - be = 0, A has no multiplicative inverse.
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S S B e e
% Multiplicative Inverse it
- i 45
§ Find the multiplicative inverseof A= L

__74._
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Find the inverse of
matrices and use inverse
matrices to solve systewms

W Example

of linear equations.
8 Find the multiplicative inverseof A= 5 2
-1 1
A1 ] d —b 3 1 B 1 1 _ {9 .
ad - be g _3.]__2,_1_ 1 = = - _
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- |
Find the inversak

“¥ Finding the Multiplicative Inverse ;@9

of linear equations.

& To find the multiplicative inverse A of an invertible matrix A

1. Form the augmented matrix LA | 1,1, where |, is the multiplicative ldentity matrix of the
same order as the given matrix A.

2. Perform row operations on LA | 1,1 fo obtain a matrix of the form LI, | Bl. This is equivalent
to using Gauss-Jordan elimination to change A into the identity matrix.

2. Matrix B = Al

4. Verify the result by showing that AA? = 1, = A1A
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Find the inverse of
matrices and use inverse

matrices to solve systewms
of linear equations.

Finding an Inverse Matrix

Let A be a square matrix of order n.

1. Write the n X 2n matrix that consists of the given matrix A on the left
and the n x n identity matrix / on the right to obtain [A : [].

2. If possible, row reduce A to I using elementary row operations on the
entire matrix [A : I]|. The result will be the matrix [/ : A~ !]. If this is
not possible, A 1s not invertible.

3. Check your work by multiplying to see that AA~! =1 = A~ 'A.
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Find the inverse of
matrices and use inverse

matrices to solve systewms
of linear equations.

I -0 .2
& Find the wmultiplicative inverseof 4=| -1 2 3
P 10

1. Form the augmented matrix LA | 1,1, where I, is the multiplicative ldentity matrix
of the same order as the given matrix A.

0 2 100
=172 310 1 0
1 -1 0|0 0 1
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Fihd the inverse of

- . | - matrices and use inverse
SRR | xa mp e | matrices fo solve systems

of linear equations.

2. Pertorm row operations on LA | I,] to obtain a matrix of the form L1, | Bl. This is equivalent to
using Gauss-Jordan elimination to change A into the identity matrix.

10 z2i1 00 T 0 2100 02100
1 2 310 1 0| R+Rg 0.2 511 t p 002 % L 3 9
1 -10/0 0 1 1 -10]0 0 1] ""Ry+Ry (01 208 0 1
10 7 Tt 00 10 2]10 0 09 2
0.1 -2/ 101 R |01 2|1 0 - 012110—21
Rz=Rs |0 2 5|1 1 0 025[1 1 0 e

BREE B B T 5 g 5

S im0 1013 2 15 A= '3 -2 -5

6611 1 2 i e
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& Find the multiplicative inverse of 4-

Example

1 0
-1 2
1 -1

4. Verity the result by showing that AA?! = I, = A1A

3
3
-1

—2
~2
1

£ el

-9
2

1.3

1.3

0.3
2.3

2.-1
3.1

1.
1.

Fihd the inverse of

matrices and use inverse
matrices to solve systewms

of linear equations.

1.2+ 1.3+0.-1 1.-2--1.-210.--1 1. 44

3.1
3.1
1.

1

+-2.-1+-4.1
-—2.-1+-5.1
+1e—1+2.1

3.
3.

: 8 7 3

Al 3 2 5

11 9
2+0.-2+2.1 1e—4+0.-9+2.2
2+2.2:-%.1 |- 4:9:. 53,7
1.-95+0.2
0+-2.24 4:-1 %3.24-2:%+ 4.0
0+-2.2+-%.-1 %.2+-2.3+-5.(
~1.0+1:2+2.-1 ~1e2+1.%+2.0

OO

OO -

O - O

QO - O

-0 O

-_ 0 O
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—

8 Verify the result is the inverse matrix

BEL ST
s 5

19 -6

1. 77+2.-5+5-19
3. 77+7--5+14.19
1e-77+4.-5+-%.19 -1.26+4.2+-%.6 -1.-7+4.1+-3.1

1
1

1:26+2:.2+5%.-6
%:26+7:-2+14.-6

A=

1e-7+2.1+5.1
$.-7+7.1+14.1

1
3

~ Example

5
e

-1

NN

-3

-5 2
19 -6

1
1

oy % T

77

19

76 -7
7 9

—0

OO O O

SO OO

1

OO

Fihd the inverse of

matrices and use inverse
matrices to solve systewms

of linear equations.

O O —

QO - O

-_0 O
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-84

.
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.

Fihd the inverse of

matrices and use inverse
matrices to solve systewms

of linear equations.

& Rewewmber, you will be required to show all the steps for finding the inverse. You are certainly free to
verity your result by using the T1-84. When asked to solve a system of 3 equations in 3 unknowns,
use the calculator to find the inverse matrix. | told you the calculator would be your friend.

Enter the elements of matrix A A=

[ jﬂ > EDIT V 1:[A] [] Enter Dimensions 3 > 3

QUIT

o>

Select the matrix you just entered. § ]ﬂ = NavE V1A (e

Find the inverse.  [a] ﬂ A

3 7 4
§ 2 .5

1t 2
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Fihd the inverse of

| R | matrices and use inverse
R - xa mp e matrices fo solve systems
BRI - S S S o il ki of linear equations.

fe g 77 26 7
& Find the wmwultiplicative inverse of 4=| 3 7 14 i
4 L8 s
_ _ 8 3 3
[ ]ﬂ > EDIT v 1:[A] [j Enter Dimensions 3 > 3 19 ¢
: : : & 3
{2 % QUIT : !
Enter the elements of matrix A 4=| 3 7 14 [ m
1 4 -3

Select the matrix you just entered. | ]ﬂ > NAME Y 1:[A] (20

9625 325 -875

Find the inverse. [A] ﬂ A'=| -629 25 125
2375 -7% .125

That is ugly 1orrac (@@QUEY)  AHHHH, much better
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Fihd the inverse of

2 - Solving Matrix Equations o,

of linear equations.
a, bl ¢ _ X _ dl
¢ Thematrixequation | a, b, ¢, | v |=| d, | isabbreviated AX =B
33 b3 03 B z = d?
A A =-F

A is the coefficient matrix of the systewm and X and B are matrices containing one column,
called column matrices. The matrix B is called the constant matrix.

¢ If AX = B has a unique solution, then X = A-1B. To solve a linear systewm of equations,
multiply A-! and B to find X.
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Fihd the inverse of

- . | - matrices and use inverse
SRR | xa mp e | matrices fo solve systems

of linear equations.

X+2z=6
8 Solve the system {—x+2y+3z=-5 by using A-!, the inverse of the coefficient matrix.
i i T
L
¢ Re-writethesystemas | -1 2 3 || y |=| 9 e e
1 -1 0 Z ) 0 & .
A X B Bene
6
3 0 s | Tsa 2.5 el | 4
3 2 5| 9 | = 3%.6+-2.5+-9.6 |=| 2 & The solutionis (4 -2, 1).
-1 1 7 6 —1.6+1.-5+2.6 ]
Al b
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Fihd the inverse of

R - matrices and use inverse
« SR | l mp e xa mp e matrices to solve systems

of linear equations.

& Solve the system by using A-1, the inverse of the coefficient matrix.

Zr-5v-8 |2 5] x| |81 . . -
<\3x—8y:1 3 8|y _—_ { & You have 3 ways to find the inverse matrix.
A A= b
B =g el o g sy g Llg s
8 3 s s Y 4 b0 YA
_x_=_8—5”8_ x| ] g.8+-5.1 ] [ 59 0 i
R v 7| sese 20 |7 22 & The solution is (99, 22).
X = Al P
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