
Determinant

1. Introduction

Note
A determinant of order 1 is the number 

itself.

 𝐱 = 𝐱

Value of the Determinant

D = a2b1a1b2 − D= 3 × 𝟏2 × 𝟒 −

= 8− 3 = 5

Expanding the Determinant

This is know as row-wise expansion of 

the determinant.

2. General Representation of 

Determinant
A general third order determinant is 

represented by :

Note

In the similar fashion  we can expand a 

determinant in 6 different ways using 

elements of R1, R2, R3, C1, C2 & C3.

3. Minors and Cofactors

General third order determinant :
Minors

Minor of elements :

Minor of element 𝐚𝟐𝟑 =

General third order determinant :

Hence, Minor of an element is defined as 

the minor determinant obtained by 

deleting a particular row and column in 

which that element lies. 

Cofactors
General third order determinant :

Cofactor of any element aij of 

determinant D is given by :

𝐂𝐢𝐣 = −𝟏 𝐢+𝐣.𝐌𝐢𝐣

 Cofactor is nothing but minor with a 

proper sign. 

𝐂𝐢𝐣 = −𝟏 𝐢+𝐣.𝐌𝐢𝐣

𝐂𝟏𝟐 = −𝟏 𝟏+𝟐.𝐌𝟏𝟐= (−𝟏)

𝐂𝟐𝟐 = −𝟏 𝟐+𝟐. 𝐌𝟐𝟐 = (𝟏)

𝐃 = 𝐚𝟏𝟏𝐌𝟏𝟏 − 𝐚𝟏𝟐𝐌𝟏𝟐 + 𝐚𝟏𝟑𝐌𝟏𝟑

We know that, 

 𝐃 = 𝐚𝟏𝟏𝐂𝟏𝟏 + 𝐚𝟏𝟐𝐂𝟏𝟐 + 𝐚𝟏𝟑𝐂𝟏𝟑

𝐃 = 𝐚𝟏𝟏𝐌𝟏𝟏 + 𝐚𝟏𝟐(−𝐌𝟏𝟐) + 𝐚𝟏𝟑𝐌𝟏𝟑

1. Sum of product of elements of any 

row (column) with their 

corresponding cofactors is equal 

to the value of DETERMINANT.

 ෍

𝐣=𝟏

𝐧

𝐚𝐢𝐣𝐂𝐢𝐣 = 𝐃

Key Point


