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Linear Algebra

Let M(i,a) be the elementary matvix €or wultighing vow i by a.

Let A(i,a,j) be the elementary wmatvix $or 0dding a times vow i Yo vow
J-
We Stavt with

-2 3 2|10 0
A 1= 6 0 3/0 10
4 1 -1]0 0 1
A(1,-4,3)A(1,-6,2)M (1,—3) [A 1]
1 =3 -1[-3 00
= |0 9 9| 3 10
0o 7 3| 201
= [A1 B, say

10 3| 0 %0
= 01 1 % ?0

00 —4|—3 —§ 1
= [A4y B, soy

1 1
A(3,-1,2)A(3,—3,1)M (3,—%) [A2 By

I A
= 01 0 i 1 3

0 0 1 = % —3%
= [I B, soy

Thus

A(3,-1,2)A(3,—3,1)M (3,-1)
A(1,-4,3)A(1,-6,2)M(1,—3)A
=1.
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Hewnce
A = [(3,-1,2)A(3,—3,1)M (3, ")
XA(Qv_ )A( % 1) ( ’)
X A(1,—4,3)A(1, —6,2) M (1, —3)] 7,
oV

A = M(1,-2)A(1,6,2)A(1,4,3)
xM(2,9)A(2,—-3,1)A(2,7,3)
x M (3, 74)A(3,§71) (3,1,2),
Since €ov any n nonSinaular watvices A, ..., A, we have
(Al--.An)*l :A;l---Al‘l,

and
M(i,a)™" = M(i, 1) and A(i,a,j)"" = A(i, —a, j).

Thus we have exgressed A a5 a groduct of elementavy matvices.

Also,
A™Y = A(3,-1,2)A(3,-3,1)M (3,-13)
xA(2,-7,3)A(2,3,1)M (2, 3)
xA(1,—4,3)A(1,-6,2)M (1,—-1)
= B.
So the wvevse
_1 5 1
24 72 %
A-L = a1
{ TR ]
12 36 4

TF T @ AL I A FEG! € A2 T A- elementary matrix T (Ste @B A FIN| @
AT GTBT (MRS 0T AR AT (S8 (TG 58 A~ 9 Fa0o @8 FE «ieet 1 M

Example 20: Express the matrix

as a product of elementary matrices and hence find

—1. (2006)

SOLUTION:



