
Determinant

2.  Sum of product of elements of any 

row (column) with cofactors of 

corresponding elements of any 

other row (column) is ZERO.

𝐃 =

𝐚𝟏𝟏 𝐚𝟏𝟐 𝐚𝟏𝟑
𝐚𝟐𝟏 𝐚𝟐𝟐 𝐚𝟐𝟑
𝐚𝟑𝟏 𝐚𝟑𝟐 𝐚𝟑𝟑

 𝐚𝟏𝟏𝐂𝟐𝟏 + 𝐚𝟏𝟐𝐂𝟐𝟐 + 𝐚𝟏𝟑𝐂𝟐𝟑 = 𝟎

Key Point

𝐂𝟏𝟏 = −𝟒𝟐 𝐂𝟏𝟐 = −𝟐

𝐂𝟐𝟏 = 𝟓 𝐂𝟐𝟐 = −𝟕 𝐂𝟐𝟑 = 𝟑

𝐂𝟑𝟏 = 𝟏𝟐 𝐂𝟑𝟐 = 𝟔 𝐂𝟑𝟑 = −𝟖

𝐂𝟏𝟑 = 𝟐𝟖

3. 𝐃 =

𝐚𝟏𝟏 𝐚𝟏𝟐 𝐚𝟏𝟑
𝐚𝟐𝟏 𝐚𝟐𝟐 𝐚𝟐𝟑
𝐚𝟑𝟏 𝐚𝟑𝟐 𝐚𝟑𝟑

𝐃𝐂 =

𝐂𝟏𝟏 𝐂𝟏𝟐 𝐂𝟏𝟑
𝐂𝟐𝟏 𝐂𝟐𝟐 𝐂𝟐𝟑
𝐂𝟑𝟏 𝐂𝟑𝟐 𝐂𝟑𝟑

Then, 𝐃𝐂 = 𝐃𝟐

 In general,  𝐃𝐂 = 𝐃𝐧−𝟏

Where ‘n’ is the order of determinant.

1. The value of a determinant remains 

unchanged, if the rows & columns are 

interchanged.

C1 → R1 C2 → R2 C3 → R3

4. Properties of  Determinants

Property - 1

2. If any two rows (or columns) of a 

determinant are interchanged, the value 

of determinant is changed in sign only.

Property - 2

3. If a determinant has any two rows 

(or columns) identical, then its value

is ZERO.

Property - 3

= 𝟎

= 𝐚𝟏 × 𝐛𝟐𝐜𝟐− 𝐛𝟐𝐜𝟐 − 𝐛𝟏 × 𝐚𝟐𝐜𝟐− 𝐚𝟐𝐜𝟐

+ 𝐜𝟏 × (𝐚𝟐𝐛𝟐− 𝐚𝟐𝐛𝟐)

4. If all the elements of any row (or 

column) are multiplied by the same 

number, then value of the determinant 

is multiplied by that number.

Property - 4

Then, 𝐃′= 𝐌.𝐍.𝐃

Property - 5

5. If each element of any row (or column) 

can be expressed as a sum of  two or 

more terms, then the determinant can  

be expressed as the sum of two or more 

determinants.


