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How to find the inverse of a matrix

The inverse of a matrix is found using this formula where A4~' is sthe inverse of matrix 4

_ 1 )
4 l=a’etA ad](A)

The first step is to calculate det A (which is the determinant of A ). Be sure that it is not zero
because if it is zero than A is a singular matrix and does not have an inverse ( 4~' does not exist).

The next step is to calculate adj(4) which is a new matrix called the adjoint of 4 but to do so you
need to calculate C the cofactor matrix of A first. Once you have C you transpose the rows and

columns of C tocreate adj(A4) and you are ready to find 4.

Here is an example to help with your understanding of finding the inverse of a matrix.

4 0 5 4 0 5
A=|-3 -2 —1| and detA=|-3-2—1| which evaluatesto —36 so the matrix has an inverse
1 2 3 1 23

and is not singular.

How to calculate the determinant of a matrix

In order to understand how to create C I need to explain how to calculate det A. 1 used expansion
by minors along the top row although any row or column will do. In that process I had to multiply three
things together for each element in the top row of det A. I had to multiply the element det A(i, j)
together with its sign element (—1)""/  which is simply (-1) raised to the sum of the row and column
that the element det A(i, j) is in. Next I had to multiply that product by the determinant of the matrix
that resulted when the row and column that contain det A(i, j) are removed from det A. The
resulting matrix is the minor of the element det A (i ] ) I had to do this for each element in the top
row and then add those together to get the value of the determinant. Look at the calculations below for
a better understanding.

The calculation of det A follows:

det A(1,1)(—1) _22 = 4.1(-4)=-16 , det A(12)(—1)|73~

—1
3

det A(1,3)(~1)* —3—22 — 5.1-(—4)=—20

Adding the values together gives —36 which is the determinant.
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How to get the cofactor matrix C.

Each element det A (i ] )

4 0 5
in detA=|-3-2—1
1 2 3

has a corresponding element C(i, j) that is the

product of the sign factor of the element and the minor of the element det A(i, j). The sign factor is
givenby (—1)"/ where i isthe row number of the element and ; is the column number of the

element. Each element of C. needs to be calculated.

Here are the calculations for all of the elements of C.

C(1,1) = (=1 -minordet A(1,1) = (=1)* _22_31 = 1-(-4) = -4
C(1,2) = (=1)minor det A(12) = (—1)3-‘3‘; = —1(-8) = 8
C(13) = (=1) minordet A(13) = (=172 = 1(~4) = —4
C(2,1) = (=1 minordet A(2,1) = (1) g ; = —1:(=10) = 10
C(22) = (=1)*minordet A(22) = (—1)* ‘1‘ g =17 =7
C(23) = (=1)-minordet 4(2,3) = (—1)* ‘1‘ g = —18 = -8
C(3,1) = (=1) minordet A(3,1) = (—1)* g 51‘ = 110 = 10
C(3.2) = (=1)-minordet A(32) = (—1)- ‘; 51‘ = —1-11 = —11
C(3,3) = (—=1)"minordet A(33) = (—1)6-_‘;_3’ = 1(-8) = -8
—4 8-4
Therefore C = |10 7-8
10—11-8
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How to create adj(A4) (transpose C )

To create adj(A) make a new matrix where the rows of C are used as the columns of adj(4).

That means that row 1 of C will be column 1 of adj(4) ,row2of C will be column 2 of
adj(A). ,and so on.

—410 10
adj(4) = | 8 7-11
—4-8 -8
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