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Proof of the inverse of a 2 x 2 matrix 
 
The defining property of an inverse matrix is that multiplication of a matrix by its inverse yields the identity. We can use this fact to determine the four elements of the inverse 
matrix in terms of the elements a,b,c,d of the original matrix. 
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ad bc M is called the determinant of the matrix M 
If it is zero then there is no inverse to a 2 x 2 matrix. 

i.e. we don’t yet know the relationship 
between a,b,c,d so lets use some different letters! 

To find the Greek letters in terms of 
a,b,c,d we need to solve (1)....(4) 
simultaneously. Although there are 
no specific numbers (i.e. it is all 
algebra) we can use the same 
methods as we use to find the 
intersection of straight lines of the 
form y = mx + c, since every equation 
is linear in the unknown (Greek) 
letter. 

This is a nifty piece of 
‘fraction action!’ Replace 
the 1 by  (ad-bc)/ad-bc). It 
is still one, but now will 
enable factorization. 
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