Using Matrices to Solve
Simultaneous Equations

2 % 2 matrix Determinant of A

A a, a, det A= ‘A‘ = a8y, —a,a,
= Inverse of A
a'21 a22

A—l :1[ Ay, _aizj
‘A‘ —dy, A

Solving simultaneous
equations




e.g. (1) 2x+3y=21...(0)
5x+2y=3 ...(2)

2x21—-3%x3
—11 —5x21+2%x3

Multiply the row of the
matrix with the column
of the vector




(i) 171x — 213y = 642...(1)
114x—326y =244 ...(2)

171 —213)(x) (642

(114 —326j(yj:(244j
X 1 (=326 213)(642
(y] N —31464(—114 171)(244]
(x\ 1 (—=157320

Ly —31464( —31464)

/) (5)
y) 1

SX=9,y=1




Nnx N matrix

n

k-1
(8, ... &, A=>(-1)""a, My
. . . k=1
A=l o o where M, is the matrix with
\ & Ay column 1 and row k removed
3 2 1
. 4 2 1 2011 4
eg. (i) 1 4 2 = —2 +
1 2 O 2 0 1
0O 1 2

=3(6)-2(2)+(1)

=15
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or convert to a triangular matrix (create a triangle of 0's)

3 2 1 3 2 1
eg. ()1 4 2 _jg 10

01 2 3
0 1

3x row2 —rowl

N WOl

10 X FrOw3 — row?2

w
N[W Wl ol -

=3x——X— multiply the diagonal
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Adjoint matrix

adjA =

My

(-D)"YIM

[
(=)™ M,, | )

(_1)nn—1 ‘ M . U

t means transpose rows and columns

il.e signs alternate

e.g

X+2y—-2=-5 ...
2Xx—-3y+4z=28 ...
4x +5y -3z =-10...(3)

A=
A




adjA

1 2 -1)
2 -3 4
4 5 -3
1 2 -1 N
=2 -3 4| =0
4 5 -3 |0
(-3 4 2
5 -3 |4
R -y
| 5 -3 4
2 -1 1
. -3 4 2

2 -1 1 2
7 6|=0 -7
31,
41 2 =3\
3 4 5
1 1 2
-3 4 5|
1 1 2
4/ 2 -3
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(11 1 5)
22 1 -6
(22 3 -7,
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S X=3,y=-2,2=4

Exercise 1H:; 1, 2, 6




