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Cofactor Method for Inverses

* Let A = (a;) be an nxn matrix

* Recall, the co-factor C; of element a; is:
ij — ( 1)H—J ‘—U‘

. is the (n-1) x (n-1) matrix made by

_|J

removing the ROW i and COLUMN j of A



Cofactor Method for Inverses

e Put all co-factors in a matrix — called the
matrix of co-factors:




Cofactor Method for Inverses

* |nverse of A is given by:

Al= |—i| (matrix of co-factors)’
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* Calculate the inverse of A = m
d




e Calculate the inverse of A =

My, = € | My, | =c Cip=-C



. b
* Calculate the inverse of A =

M21={bJ M, | =D C,,=-b




d

e Calculate the inverse of A =

My, = a | My, | =3 (=2



e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a
* So,

(matrix of co-factors)’

=



e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a

* So,

Al= (matrix of co-factors)’

1
(ad-bc)



e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a

* So,
~ T

1 Cll C12

(ad-bc) \C21 C22/




e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a

* So,
~ ™

1 Cll C21

(ad-bc) \Clz C22/




e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a

* So,

(ad-bc)



e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a

* So,
~ ™

1 d -b
(ad-bc)

\Clz C22/



e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a

* So,
~ ™

1 d -b

(ad-bc) ¢ Cyp,




e Calculate the inverse of A =

* Found that:
Chi=d Cp=-c Cu=-b C,=a

* So,

(ad-bc) ¢ 3



Examples 3x3 Matrix

e Calculate the inverse of B =

 Find the co-factors:

_ 2 2 _ —
M11‘[3 4} My, | =2 Cp=2



Examples 3x3 Matrix

e Calculate the inverse of B =

1
L2

2

 Find the co-factors:



Examples 3x3 Matrix

e Calculate the inverse of B =

1 2
2 3

y /
 Find the co-factors:



Examples 3x3 Matrix

@ 1 1\
e Calculate the inverse of B =
2 3 4

 Find the co-factors:




Examples 3x3 Matrix

/1 1\

e Calculate the inverse of B =

 Find the co-factors:



Examples 3x3 Matrix

/1 1 N
e Calculate the inverse of B =
2 3 @)

 Find the co-factors:




Examples 3x3 Matrix

4 ' 1 1
* Calculate the inverse of B = 2 2

 Find the co-factors:




Examples 3x3 Matrix

e Calculate the inverse of B =

 Find the co-factors:



Examples 3x3 Matrix

11 .j
* Calculate the inverseof B= | ;5

e First find the co-factors:

M33=[1 1} [Mgsl =1 Cy3=1



Examples 3x3 Matrix

| 11 1
e Calculate the inverse of B = 1 2 2
2 3 4

* Next the determinant: use the top row:

‘E‘ = 1x ‘M11| -1x ‘M12| + 1x ‘MB‘

=2-0+(-1)=1



Examples 3x3 Matrix

* Using the formula,
Bl= | (matrix of co-factors)’

= %(matrix of co-factors)’



Examples 3x3 Matrix

* Using the formula,

Bl= ﬁ (matrix of co-factors)’




Examples 3x3 Matrix

* Using the formula,

Bl= ﬁ (matrix of co-factors)’
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