Matrix inverse II — Gauss-Jordan computation
Lesson 36 - Module 2 — Matrix Algebra - Linear Algebra - dailymaths.uk/linalg

Practice problems

1. Find the inverse of the matrix 4 = (

N O =
Tt = DN

1
3) using the Gauss-Jordan method.
2

1 2 3
2. Determine if the matrix B= |4 5 6 | is invertible using the Gauss-Jordan method.
7 8 9
3. Given C = <§ é), find C~! using both the 2x2 formula and the Gauss-Jordan method to

verify they match.



Solutions

1 1
1. Find the inverse of the matrix A= | 0 3 | using the Gauss-Jordan method.
2 2

Tt =N

e Set up augmented matrix [A|].

121100
e R3 - R3-2*R1 resultsin [013] 0 10].
010]-201

1211 00

e R3;-R3-R2resultsin 01 3 | 0 1 0].
00-3|-2-11
12111 0 0
e R3j--1/3 *R3resultsin 013 0 1 0
001]2/31/3-1/3
120]1/3-1/3 1/3
e R2j- R2-3*R3 and R1 {- R1 - R3 resultsin [010| -2 0 1
001]2/3 1/3 —1/3
10013/3 -1/3 —5/3
e R1j-R1-2*R2resultsin[010] -2 0 1

001 2/3 1/3 —1/3

Answer: \beginpmatrix 13/3 & -1/3 & -5/3 \\ -2 & 0 & 1 \\ 2/3 & 1/3 & -1/3 \endpmatrix

1 2 3
2. Determine if the matrix B= |4 5 6 | is invertible using the Gauss-Jordan method.
7 8 9
e Set up augmented matrix [B|I].
12 3 ]100
e R2j- R2- 4*R1 and R3 |- R3 - 7*R1 results in [0 -3 —6 | -4 1 0].
0-6-12|-701
12 31 00
e R3 - R3 - 2*R2 results in [0 -3 -6 —4 1 0].
00 0|1 —21
e The left side contains a row of zeros, meaning the matrix is singular.

Answer: Not invertible (singular)

) 2 1
3. Given C = <5 3

verify they match.

), find C~! using both the 2x2 formula and the Gauss-Jordan method to

e Formula: det(C) = (2)(3) — (1)(5) =1. C~!1 =1 (_35 _21> = (_35 _21>

e Gauss-Jordan: [g ;’ } é (1)]

e R1 j- 0.5*R1 results in [é 0:;)5 } 0(')5 (1)]

e R2 |- R2 - 5*R1 results in [ 07 | %% 7).
e R2 j- 2*R2 results in [(1) 0i5 } (ig g]

e R1j-R1-0.5*R2 results in [ )| % 7).

Answer: \beginpmatrix 3 & -1 \\ -5 & 2 \endpmatrix
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