Algebra and Discrete Mathematics (ADM)

Tutorial 3 Matrix inverse and solving linear systems

Lecturer: Bc. Xiaolu Hou, PhD.
xiaolu.hou@stuba.sk



Inverse of 2 X 2 matrices

(1Y)

det(A) = ad — be # 0,

AT = detl(A) <—dc _ab>

when

we have
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Inverse of 2 X 2 matrices
2 2
=7 2)

det(A) =2x(-1)—1x2=—-4#0

The determinant of A is

Then
1 1
g1t -1 -2\ _[4 2
det(A) \-1 2 1 1
4 2
Or by row operations
) 1
<2 2 1 O) R1—>§R1 1 1 5 0 Ro—Ro—Ry
1 —-1]0 1 1 —1lo0 1
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Inverse of 2 X 2 matrices

By row operations

0 10
R1—>R1—R2
—_— 5

DO | =
[a—
e i
N |

B~ =Nl
—
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Inverse of 2 X 2 matrices
For A € Myyo9, when do we have A~1 = A?

e hb=c=0,a=d, det(A):a2:l

10 ~1 0
s ) (0 5

e det(A)=—-1,a=—d
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Inverse of 2 X 2 matrices

AT = 4% (—4) 13 x (—5) <_54 _43> T (_54 _43> B (—45 —34> =4
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Solve linear system using matrix inverse

—-y+z = 2
20 +3y = 12
—xr—z = -7

The system can be presented by Ax = b, where

0 -1 1 p 2
A=12 3 0|, z=|y]|, b=|12
1 0 -1 2 _7
Find inverse of A
0 -1 1[1 00\ /1 0 1/00 -1
9 3 o001 0] E Ty 3 glo 1 0
1 0 -1/0 0 1 0 -1 11 0 o0
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Solve linear system using matrix inverse

—-y+z = 2
20 +3y = 12
—x—z = -7
Find inverse of A
1 0 1/0 0 — 0 110 0 —
2 3 0|0 1 o |Z22Rdy 3 9]0 1 Ra—Ry+3Rs,
0 -1 1|1 0 0 0 -1 1|10 o) foCHh
01 —1|-1 0 o fe=fetls (g1 0l2 1 2
00 1 3 1 ) Ri1—R1—Rs3 00 1 3 1 9
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Solve linear system using matrix inverse

—y+z = 2
20+ 3y = 12
—x—z = -7
-3 -1 -3
Al=12 1 2
3 1 2

The solution is given by

-3 -1 -3 2
r=A""b=|2 1 2 12
3 1 2 -7
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Solve linear system using matrix inverse
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-2 1 0 0
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-1 01 0
-1 0 0 1
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O O O

O O = O

1
-1
0
3

1
-1
-1

1

Solve linear system using matrix inverse

10 00 Y
—2 1 0 0| 3Rie(—Rs) 1
1 -1 10 00 1 3
o2 0 00 0 1
2 2 1

1 0 0 3 0 3 0 3

2 1 1

Ro— Ro+R3 01 0 —3 -1 3 0 3
RlﬁleRg 1 2 1
0 0 1 3 1 —3 0 3

0 0 0 1 —1 1 -1 0

S WO O
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Solve linear system using matrix inverse

2
3
2

0 -=2
3

— W=

Wl Wl

1

3
1 2
§ R1—>R1—§R4
1 R2—>R2+%R4, R3—>R3—%R4
3
0
2 0 2
5 3 =2
-1 _ 1
— A =314 3 1
-3 3 -3
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Solve linear system using matrix inverse

101 1 2 4
211 1 4 8
A=171 0 1| b= 2= 5
122 0 7 8
2 0 2 -1\ /2 _7
1[-5 3 —2 1 4 1 13
_ 721 _ = _ -
m=A"bhi=o o o || 27351
-3 3 -3 7 12
2 0 2 -1\ /4 —14
1{-5 3 —2 1 8 1 26
_oa-1p. L _1
vp=A"b=o0 o 4 || 7] T3] 7
3 3 -3 0 8 33
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Solve linear system using matrix inverse

101 1 2 4
2 1 1 1 4 8
A=1110 4| =] o =] 4
122 0 7 8
We can verify that
101 1 7
211 1 13
Azi=311 1 0 L | =0
1 22 0 12
101 1 —14
12 11 1 26
Ama=zly 1 o 1| 27| =
122 0 33
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