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Theorem 2.2

Theorem. A square matrix A is invertible if and only if it is
product of elementary matrices.

Proof. Need to prove two statements. First prove, if A is
product it of elementary matrices, then A is invertible. So,
suppose A = E,E, ;- E;E; where E; are elementary. Since
elementary matrices are invertible, E,-’l exists. Write
B=EEy ' E L E. Then

AB = (ExEi v BE)(ETTEY - ELEY) =1

Similarly, BA = [. So, B is the inverse of A.

2.4 Elementary Matrices
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A_{450} ’I3=X\o \ O—X
1 \

00

Find its inverse, using the theorem above.

Solution. The method is to reduce A to /5 by elementary
operations, and interpret it in terms of multiplication by
elementary matrices.

— - =
A= Eg Fva e

ndal, KU Matrices: §2.4 Elementary Matrices
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Continued

First, subtract 2 time the first row from second, which is same -1 -
as multiplying A by the elementary matrix o
1 00 23 0 A= i o
E=|-210| S EBA=|0 -10 = W
0 01 0 0 1 °

Satya Mandal, KU Matrices: §2.4 Elementary Matrices
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ow, multlply second row -m by -1. This-issarme as

N
multiplying £;A from Teft by
\

10 0 230
o 71 0 So BEA—|0 10
o 1 001 EEA= Io e

’E\ > w, subtract 3 times the second row from first. So, with

3 2
\ 200 = ‘3
o \ EEBRA=|0 1 0 o |
o © 001 60 O
\ D Satya Mandal, KU Matrices: §2.4 Elementary Matrices
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Continued

o O\ Now, multiply the first row of E3E;E; A by .5. So, with
(o)
\ \ 500 100
5 O E,=|0 10/, EEEEA=|0 10| =1
N € A= 0 01 001
PN

A=EEESE!

Satya Mandal, KU Matrices: §2.4 Elementary Matrices



