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Reminder: Matrix form

* Matrix representation of linear system of

equations
ai; a4 A1n X1 €1
a11X; + appXxpt...... tax, =6 az1 Az . . aulx; o
az1Xq + a22x2+ ...... +a2nxn =0C
....................................... ) | =]
....................................... Am1 A2 . . Amn lan lCmJ
Am1Xq + am2x2+ ...... +am”xn =Cn
* How to solve for ; %x [ ] [ ]

Can we divide two matrices?

«If [A] [X] =[C] is defined, it might see
intuttive that [X]:=%%, but matrix divilsion 1
not defined like that.

* The inverse of a=square matrix [A], if exi
[1] =

(7 iﬁ_gﬁﬁoted_by [A]=! ‘such that [A][A]" =

* where [I] is the identity matrix.

*As a result, we cén solve [X] as follows
[X] = [A]7[C]
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Solution to a set o
equations, [A] [X] =%;;h__£:;}

*If the number of equations is the same as the
number of unknowns, the coefficient matrix [A]
is a square matrix. 7&

Given "

AY — =

Then, if [A]~" exists, multiplying both sides by [A]~*.

— (A A)x = (A7 [c)
[1] [X] = [A]}[C]
[X] = [4]'[C]

This implies that if we are able to find [A}=% jon vector of [A] [X] = [C] is simply a

multiplication of [A]~? and the right-hand side vector, [C].
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Matrix 1nverse

* Let A be a square matrix. If [B] is another square matrix of the same
size such that [B] [A] = [I], then [B] is the inverse of [A].

* [A] is then called to be invertible or nons‘;ngular.

* If [A]~1 does not exist, [A] is called noninvertible or singular.

Matrix 1nverse

If [A] and [B] are tw@atrices such that [B_]’[_A] = [I], then these statements are also true
a) [B] is the inverse of [A] <— -

b) [A] is the inverse of [B] &

¢) [A] and [B] are both invertible <—

&) [AlB] = [1]. — .

e) [A] and [B] are both nonsingular

f) all columns of [A] and [B] are lineaMdependent]

g) all rows of [A] and [B] are linearlyjldependent.
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/\5% A = /IL\_‘\/}\

Example 1
* Determine if .\j - N

; qY B=EA
is the inverse of _3 2

_ 3 (3 —ﬂ“06§8 1
\S-\\S (0-4 © \\J
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Inverse of a 2x2 matrix

* Example
A ﬁb éﬂ [4] =
1

d =b -
S

* Given
5

=32
-3




Wrap 1t up: Solution
of Simultaneous
FEquations using

Matrix Method

A = C
= pA'C

Example

* Solve the following system using the matrix
method —(W

* 2xty =4 (P
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THE END
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