
Determinant

5. Special Determinants

1. 
𝟏 𝐱 𝐱𝟐

𝟏 𝐲 𝐲𝟐

𝟏 𝐳 𝐳𝟐
= (𝐱 − 𝐲)(𝐲 − 𝐳)(𝐳 − 𝐱)

2. 
𝟏 𝐱 𝐱𝟑

𝟏 𝐲 𝐲𝟑

𝟏 𝐳 𝐳𝟑

= 𝐱 − 𝐲 𝐲 − 𝐳 𝐳 − 𝐱
(𝐱 + 𝐲 + 𝐳)

3. 
𝟏 𝐱𝟐 𝐱𝟑

𝟏 𝐲𝟐 𝐲𝟑

𝟏 𝐳𝟐 𝐳𝟑

= 𝐱 − 𝐲 𝐲 − 𝐳 𝐳 − 𝐱
(𝐱𝐲 + 𝐲𝐳 + 𝐳𝐱)

4. 
𝐚 𝐛 𝐜
𝐛 𝐜 𝐚
𝐜 𝐚 𝐛

= 𝟑𝐚𝐛𝐜 − 𝐚𝟑 − 𝐛𝟑 − 𝐜𝟑

= − 𝐚 + 𝐛 + 𝐜 (𝐚𝟐 + 𝐛𝟐 + 𝐜𝟐 − 𝐚𝐛
− 𝐛𝐜 − 𝐜𝐚)

= −
𝟏

𝟐
𝐚 + 𝐛 + 𝐜 . ൛

ൟ

𝐚 − 𝐛 𝟐 + 𝐛 − 𝐜 𝟐

+ 𝐜 − 𝐚 𝟐

7. Multiplication of Determinants

If by putting x = a the value of a 

determinant vanishes then, (x – a) 

will be a factor the determinant.

This is known as FACTOR

THEOREM.

6. Factor Theorem 

(Row by column multiplication)

Introduction

𝐃 = 𝐃𝟏 × 𝐃𝟐

Note

Multiplication can also be done

3)  Column by Column 

1) Row by Row 

2) Column by Row 

8. Cramer’s Rule System of Linear 

Equations

Property - 6

6. The value of a determinant is not 

changed by adding to the  elements of 

any row (or column) the same multiples 

of the corresponding elements of any  

other row (or column).

𝐃 =

𝐚𝟏 𝐛𝟏 𝐜𝟏
𝐚𝟐 𝐛𝟐 𝐜𝟐
𝐚𝟑 𝐛𝟑 𝐜𝟑

𝐃𝐳 =

𝐚𝟏 𝐛𝟏 𝐝𝟏
𝐚𝟐 𝐛𝟐 𝐝𝟐
𝐚𝟑 𝐛𝟑 𝐝𝟑

𝐃𝐱 =

𝐝𝟏 𝐛𝟏 𝐜𝟏
𝐝𝟐 𝐛𝟐 𝐜𝟐
𝐝𝟑 𝐛𝟑 𝐜𝟑

𝐃𝐲 =

𝐚𝟏 𝐝𝟏 𝐜𝟏
𝐚𝟐 𝐝𝟐 𝐜𝟐
𝐚𝟑 𝐝𝟑 𝐜𝟑

9. Non – Homogeneous System

Then, 𝐳 =
𝐃𝐳

𝐃
𝐱 =

𝐃𝐱

𝐃
𝐲 =

𝐃𝐲

𝐃
This is known as the CRAMER′S RULE

a3x + b3y + c3z = d3  .... (iii)

a2x + b2y + c2z = d2  .... (ii)

a1x  + b1y + c1z = d1  .... (i)


