Linear algebra notes, Arun Ram July 26, 2023

Topic 1. Example 10. Let us solve the equation

1 1 0 0 a 10
10 -1 0]l(s] |3
0 0 1 1 cl 6]
0 1 ~1) \d 1
Multiply both sides by y1(1)~! to get
1 0 -1 O a 3
01 1 olfa] |7
00 1 1 cl 6]
01 0 -1/ \d 1
Multiply both sides by y3(0)~! to get
1 0 -1 O a 3
o1 1 olf|b] |7
01 0 -1 cl 1]
00 1 1 d 6
Multiply both sides by y2(1)~! to get
1 0 -1 0 a 3
01 0 —1||bo] |1
0 0 1 1 cl 6]
00 1 1 d 6
Multiply both sides by y3(1)~! to get
1 0 -1 O a 3
01 0 —1|fs] [1
00 1 1 cl 6]
0 0 O 0 d 0
Multiply both sides by z13(—1)"! to get
1 0 0 1 a 9 a=9-—d,
010 —1|[o] |1 B
001 1]|fc|] |6 & c=6—d,
000 0/ \d 0 0-d=0,
with no restrictions on d. So
9 —1 9 -1
1 1 1 1
Sol(Ax =b) = 6 +d 1 deF = 6 + span 1
0 1 0 1
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Normal form:

1 1 0 0 1 0 -1 0
L S [ S
oo 1 1| "%Nl00 1 1
0 1 -1 01 0 -1
1 0 -1 0
01 1 0
0 0 1 1
1 0 -1 0
01 0 -1
0 0 1 1
1 0 -1 0
01 0 -1
00 O 0
1 0 0 1
01 0 -1
0 00 O

= y1(Dy3(0)y2(1)y3(1)z13(—1)13214(1) w24 (—1)z34(1) = P13Q,

where P = y1(1)y3(0)y2(1)ys(1)z13(-1),

1000 100 1
0100 010 -1
=190 01 0of 2 @=1¢g 01 1
0000 000 1

In this case

1 0 0 -1
-1 -1 -1 -1 -1 -1 -1 010 1
P77 = 213(=1)"y3(1) " y2(1) " ys3(0) " ya (1) and Q7= o
00 0 1
and
10 9 9 -1
a3 | I 1
P ol =16 and Sol(Az = b) = 6 | +span 1
1 0 0 1
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