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Linear Algebra

Elements of Matrices, Determinants,
Inverse of Matrices
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Addition and Subtraction
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Multiplication
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3D + S 4+ b
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Determinant of a Matrix
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Inverse of a Matrix A

Defining the Inverse Matrix

numbers matrices
1 AAl=
Xe—=1
- ATA =1
[ &0 - n
010 |der;t|_ty
00 1. matrix
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Finding the Inverse of a Two-By-Two Matrix

ab 1 [d-b
A=[cd =ad'b‘~‘[-ca]

1) a and d swap positions

| «

2) b and ¢ switch their sign
3) divide by the determinant

Finding the Inverse of a Two-By-Two Matrix

pelyg] welyy

(43 L [-23

A= 32] A1'[3.-4_
. [437[-237_7[10

AAT= 32]3-4]'[01_‘/

the identity matrix confirms
this inverse relationship
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Utilizing Inverse Matrices

solving equations with matrices
(inverse matrices act as matrix division)

XA =B
A A

this is not possible

Utilizing Inverse Matrices

solving equations with matrices
(inverse matrices act as matrix division)

XAA'=BA"

Uti[izing Inverse Matrices

solving equations with matrices
(inverse matrices act as matrix division)

XI=BA"

a matrix times its inverse
yields an identity matrix
(like cancelling out the matrix)
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Finding the Inverse of a Three-By-Three Matrix

Step 1: Generate the Matrix of Minors
Step 1: Generate the Matrix of Minors

123 -24
123 [ ] 014| = ]
014| = 560
560

(1(0) - (4)(6) = -24

each entry is a particular determinant

Step 1: Generate the Matrix of Minors Step 1: Generate the Matrix of Minors
123 -24 -20 123 -24 -20 -5
014| = 01 4| =
560 560
(0)(0) - (4)(5) =-20 (0)(6) - (1)(5) =-5

Finding the Inverse of a Three-By-Three Matrix

Step 1: Generate the Matrix of Minors Step 1: Generate the Matrix of Minors

2) ‘1? i 'fg -20 -5 123 -24 -20 -5
16 o ol he 0314 | = |-18 -15
56 0

(2)(0) - (3)(6) = -18

Step 1: Generate the Matrix of Minors

(1)(0) - (3)(5) = -15

Step 1: Generate the Matrix of Minors

12 3 -24 -20 -5

0-1-4| = |-18 -15 -4 123 -24 -20 -5

56 0 014/ = |-18 -15 -4
560 5

1(6) - (2)(5) = -4
(D©) =2 @@ - B =5
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Finding the Inverse of a Three-By-Three Matrix

Step 1: Generate the Matrix of Minors

123 -24 -20 -5
0O14| = (-18 -15 -4

(2)(4) - ()M =5

Step 1: Generate the Matrix of Minors

123 -24 -20 -5
O14| = |-18 -15 -4
560 5 4 1

matrix of minors

Step 1: Generate the Matrix of Minors

123 -24 -20 -5

014 =>|(-18 -15 -4

560 5 4 1
M - (2)(0) =1

Step 2: Generate the Matrix of Cofactors

-24 -20 -5 + -+
18 -15 -4| =» | - + -
5 4 1 + -+

matrix of minors matrix of cofactors

Finding the Inverse of a Three-By-Three Matrix

Step 2: Generate the Matrix of Cofactors

-24 -20 -5 24 - -5
-18 -15 -4| =» | - -15 -
5 4 1 5 - 1

matrix of minors matrix of cofactors

corner and center entries
will remain as they are

Step 4: Divide Adjugate by Determinant

-24 18 5 123
20 -15 -4| - (01 4
-5 4 1 560

adjugate/adjoint original matrix

Step 3: Find the Adjugate/Adjoint

-24 20 -5 -24 18 5
18 -15 4 | =» | 20 -15 -4
5 4 1 -5 4 1

matrix of cofactors adjugate/adjoint

we must reflect entries
across the main diagonal

Step 4: Divide Adjugate by Determinant

-24 18 5 123

20 -15 4| —- |01 4

-5 4 1 560

adjugate/adjoint

14|_,(04 O1|. »ss a0 1e <
1|60 -2|so +3|56 =-24+40-15=1

16



11/17/2023

Flndlng the Inverse of a Three-By-Three Matrix

Step 4: Divide Adjugate by Determinant

-24 18 5
20 -15 4| -1
=5 4 1

adjugate/adjoint

divide every entry in the
adjugate by this determinant

Step 1: Find the Matrix of Minors
(each entry is a particular determinant)

Step 2: Find the Matrix of Cofactors

(follow the plus/minus checkerboard)

Step 3: Find the Adjugate

(transpose entries across the main diagonal)

Step 4: Divide by Determinant

(divide each entry by determinant of original matrix)

Step 4: Divide Adjugate by Determinant

-24 18 5
20 -15 -4
-5 4 1

this is our final answer
for the inverse matrix
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