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Matrices – Q19: Inverses [Problem/M](2/6/21) 
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Prove  that (
𝑎 𝑐
𝑏 𝑑

)
−1

=
1

𝑎𝑑−𝑏𝑐
(

𝑑 −𝑐
−𝑏 𝑎

)  
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Prove  that (
𝑎 𝑐
𝑏 𝑑

)
−1

=
1

𝑎𝑑−𝑏𝑐
(

𝑑 −𝑐
−𝑏 𝑎

)  

 

Solution 

Suppose that  (
𝑒 𝑔
𝑓 ℎ) (

𝑎 𝑐
𝑏 𝑑

) = (
1 0
0 1

) 

Then  𝑎𝑓 + 𝑏ℎ = 0  &  𝑐𝑒 + 𝑑𝑔 = 0 

So ℎ = −
𝑎𝑓

𝑏
 &  𝑔 = −

𝑐𝑒

𝑑
   (*) 

Also  𝑎𝑒 + 𝑏𝑔 = 1  &  𝑐𝑓 + 𝑑ℎ = 1, 

so that   𝑎𝑒 −
𝑏𝑐𝑒

𝑑
= 1 ⇒ 𝑒(𝑎𝑑 − 𝑏𝑐) = 𝑑 

and  𝑐𝑓 −
𝑑𝑎𝑓

𝑏
= 1 ⇒ 𝑓(𝑏𝑐 − 𝑎𝑑) = 𝑏 

Let  Δ = 𝑎𝑑 − 𝑏𝑐 

Then  𝑒 =
𝑑

Δ
  & 𝑓 = −

𝑏

Δ
 

And, from (*), 𝑔 = −
𝑐

Δ
  &  ℎ =

𝑎

Δ
 

Thus  (
𝑒 𝑔
𝑓 ℎ) =

1

Δ
(

𝑑 −𝑐
−𝑏 𝑎

) 

 

 


