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1 What is Determinants?

Determinant is a real number that is given only for square matrices. They have many uses in mathematical
field as well as in real life engineering situations. For example, they are used to check for the existance
of the solutions of a system of equations. In 2-D geometry Determinant can be thought of as area of a
Parallelogram which is formed from the columns of a matrix. Notations,

here A is the determinat of 2 x 2 matrix.

2 Minor and Cofactor of Matrix

Let us consider a 3 x 3 matrix to get minor and cofactor definition,

a1 a4z ai3
A= |ay axp ax

az; 4dszx 4as3

" row and j** column.

here ajj is an element from i*
Minor of element 4;; is defined as the value of the determinant obtained by eleminating the i row and

j column of A. We donote the minor of ajj by M;j. For examples,

azy a3

M1 = minor of a1 =
32 433

= 2033 — a23a32

Now for cofactor we just have to assign a sign to the corresponding minor. Cofactor of 4;; is denoted by
Cij. And it is given by,
Cofactor of a;; = C;; = (—1)"*7 Minor of ajj
N— -’
Sign
For example,
Cofactor of a;; = Cp = (—1)"/ Minor of aj; = (—=1)' "' My; = My,
-
ign

The determinant of any general 3 x 3 matrix is given by,

a1 a1 413
A= |ay ax axy|=a11Cy1 +a2Cp +a13C13
az1 dszx 4as3

Note: Determinant of a matrix can be written for any row or column of the matrix. For understanding
purposes, we have written for only first row.

3 Examples of Determinants
Determinant of 1 x 1 matrix is simply that number itself. So,

A =lay| =an
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For 2 x 2 matrix,

a1 a1
az1 a2

A:

=a11C11 +aCrp
_ 141 142
=ap1(=1)""apn +ap(—1) "ay
= a11d22 — a124z1

For 3 x 3 matrix,

a1 d12 413
A=lay axp ax3

a3 4z 4ass
= a11Cy1 + a12C12 +a13Cy3
= a11(—1) 1Y (appa33 — a23a32) + a12(—1) 12 (az1033 — a23a31) + a13(—1) 13 (aza3, — a22431)

= (11422033 + A12423431 + 421432413 — 413422431 — A23A3241 — 412421433



