Linear algebra notes, Arun Ram July 26, 2023

Topic 1. Example 6 (and 5). Let us solve the equation

4 =2 5 T 31
2 -3 2| [y] =113
1 -3 2 z 11
Let
0 1 0 10 0 1 00
yie) =11 - 0], =10 1|, 1=(0o10],
0 0 1 01 —c 0 01
1 —c 0 1 0 —c 1 0 0
zp(c) =10 1 0], zp@t=(01 0], ant=[01 —c
0 0 1 00 1 00 1
so that z;;(c)~! has —c in the (i, j) entry, 1 on the diagonal and 0 everywhere else. Let
gt 0 0
dlci,ca,e3) P =1 0 b 0 be the diagonal matrix with cl_l, 02_1, cgl

2
0 0 ¢t

on the diagonal.
Multiply both sides of the equation by y2(2)~! to get

Multiply both sides by y1(4)~! to get

1 -3 2\ [z 11
0 10 =3|(y]=1[-13
0 3 - 2 —9

Multiply both sides by yg(%)_l to get

1 -3 2
0 3 -
0o 0 17

Multiply both sides by diag(1,3, —17)"! to get

Multiply both sides by z12(3)~! to get

1 0 —4\ [z 2
01 =2||(y]=][-3
00 1 z 1
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Multiply both sides by z13(—4)~! to get

1 0 0 x 6
01 -2 yl=1-3
00 1 z 1
Multiply both sides by z23(—2)~! to get
1 00 x 6 z =06,
010 yl=1-1]1, which gives y=—1,
0 01 z 1 z=1
4 -2 5 x 31 6
Sol|[2 -3 —2|(y]|=[13]]={[-1
1 -3 2 z 11 1

Remark 10.2. The process of solving the equations has computed

31 6
P13 =| -1
11 1
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