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4. Identity Matrices
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for all square matrices A.

5, Matrix Inverses

Let A berl5quare matrix of order n, and I be the identity matrix of order n. If there exists

a matri{1llf(called "A inverse") such that A-1A = AA-1 = I. Then A-' is catled the inverse

ill" t*then A is said to be u ,,nlnT#,.,*. n Gl"n inverse, A is
calleA a nonsingular matrix.
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5.1 Inverse of a 2x2 matrix
There is a simple procedure to find the inverse of a two by two matrix. This
procedure only works for the 2x2case. *ff',6^
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Exampre 17 Find the inverse 
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5.2 Inverse of a general square matrix

Note: If, at some point, the matrix on the left satisfies properties 2 and 3 of reduced
row echelon form and it is not an identity matrix, the initial matrix does not have an
inverse.

Example 18 Find the inverse ol
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1. Augment the matrix with the nxn identity matrix.

2. Use elementary row operations to transform the matrix on the left side of

the vertical line to the nxn identity matrix, The row operations are used for the

entire row, so that the matrix on the right hand side of the vertical line will be

changed as well.

3. When the matrix on the left is transformed to the nxn identity matrix, the

matrix on the right of the vertical line is the inverse.
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6. Basic Properties of Matrices

6. 1 Addition Properties
Associative: (e + e) * C : A + (n+ C)

Commutative: A+B:B+A
Additive Identity: A + 0 = 0 + A = A
Additivelnverse: A + (-A) = (-A) + A: 0

6.2 Multiplication Properties
Associative Property: a(nC) : (an)C
Multiplicative identity: Al : lA : A
Multiplicative inverse: If A is a square matrix and

then AA-r : A-'A = I

:"?,:ffiffii":iffift, :AB rAC
Risht distributive, |e-6b: BA + cA

6.4 Equality
Addition: lfA = B, then A + C - B + C
Left multiplication: If A = B, then CA = CB
Right multiplication: rin Jb, tneffic JBc

7. Matrix Equations
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Many of the basic properties of matrices are similar to the
numbers.
Given an nxn matrix A and an nxp matrix B and a matrix X
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Example 20 Use matrix inverses to solve the system
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Application

Example 21 Production scheduling: Labor and material costs for manufacturing two guitar
models are given in the table below: Suppose that in a given week $lS0QjElsecl[or: labor
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Guitar
model

Labor
cost

Material
cost

X $30 $20

$40 $30


