Matrices lesson 14 - Inverse of a 3x3 with Gaussian Elimination

Magic Monk Tutorials

1 Calculate the inverses of the following 3x3 matrices.

1.1
3 3 -2
2 5 4
1 2 1

Augment the above matrix with the identity matrix and then rearrange until the left is
the identity matrix. The right matrix will then be the inverse.

3 3 -2(1 00
2 5 010
1 2 1]0 0 1
Ry & R3
1 2 1|0 1
2 5 010
3 3 —2|1 0
Ry — Ry — 2Ry
Rg — Rg — 3R
1 2 110 0 1
0 1 2 10 1 =2
0 -3 5|1 0 -3
R3 — R3s + 3R
1 2 1|0 0 1
01 2]0 1 -2
00 1|1 3 -9
R2 — R2 — 2R3
Rl — Rl — Rg
1 2 0]—-1 -3 10
01 0]-2 -5 16
00 1|1 3 -9
R1 — R1 — 2R2
1 0 0] 3 7T =22
01 0]—-2 -5 16
0 0 1] 1 3 -9

X is now the right hand matrix.

3 7 =22
X=|-2 -5 16
1 3 -9



1.2
1 2 2
2 3 3
3 45

Augment the above matrix with the identity matrix and then rearrange until the left is
the identity matrix. The right matrix will then be the inverse.

1 2 2|1 00
2 3 3|0 10
3 4 5|0 0 1
R2 — R2 — 2R1
R3 — R3 — 3R1
1 2 2 1 00
0O -1 —-1|-2 1 0
0O -2 —-1|-3 0 1
R2 ——1- RQ
1 2 2 1 0 O
0 1 1 2 -1 0
0O -2 —-1}]-3 0 1
R1 — Rl — 2R2
R3s — Ry + 2Ry
1 0 0/-3 2 O
01172 —-120
00 1] 1 =21
R2 — RQ — Rg
1 0 0|—-3 2 0
01 0] 1 1 -1
00 1}]1 -2 1

X is now the right hand matrix.

-3 2 0
X=11 1 -1
1 -2 1
1.3
11 2
2 3 2
2 4 -7

Augment the above matrix with the identity matrix and then rearrange until the left is
the identity matrix. The right matrix will then be the inverse.
11 2|1 00
23 2010
2 4 =710 0 1



R2 — R2 — 2R1
R3 — R3 — 2R1

11 2 1 00
01 —-2]-210
0 2 —-11}-2 0 1
R1 — R1 — RQ
R3 — Rg — 2R2

10 4|3 —-10
01 -2(-2 1 0
00 =712 =21

R3—>R3/—7
4 3 -1 0

1 0

01 -2 —2 1 0
00 1|-2/7 2/71 —1/7
Ry — Rs + 2R3
R1—>R1—4R3

10 0| 348/7 —1-8/7 —4/7
01 0|-2-4/7 1+4/7 -2/7
00 1| —2/7 2/7  —1/7

X is now the right hand matrix. Simplify this matrix further.

34+8/7 —1-8/7 —4)7
X(24/7 1+4/7 2/7)

—2/7 2/7 17
20/7  —15/T —4/7\ | (29 —15 —4
= | —18/7 11/7 —2/7|=-|-18 11 -2

o7 27 —17) T\2 2 1



