
Session-13: 

 Complex Matrices: Hermitian, Skew-Hermitian, Unitary: 

 

Complex Matrix: If all the elements of a matrix are real, then it is called a real matrix 

over R. If at least one element of a matrix is a complex number 𝑥 + 𝑖𝑦, where 𝑥 and 𝑦 are real 

, 𝑖 = √−1, then the matrix is called a complex matrix. 

 

Example: Let 𝐴 = [2 + 3𝑖 5
7𝑖 1 − 𝑖

]. 

 

Then the conjugate of  𝐴 = 𝐴̅ = [
2 − 3𝑖 5
−7𝑖 1 + 𝑖

]. 

 

Here it can be easily shown that   𝐴𝑇̅̅̅̅ = (𝐴̅)𝑇. 
 

Hermitian Matrix: A square matrix A=[𝒂𝒊𝒋] is said to be Hermitian if  

 

    𝐴̅𝑇 = 𝐴   
   

That is,                                   𝑎𝑖𝑗̅̅ ̅̅ = 𝑎𝑖𝑗 
    

 

The elements of the leading diagonal of a Hermitian matrix are evidently real, while other 

element is the complex conjugate of the element in the transposed position.
 

 

Example: Let 𝐴 = [
2 3 + 4𝑖

3 − 4𝑖 5
]. 

 

Now 

  𝐴̅ = [
2 3 − 4𝑖

3 + 4𝑖 . 5
] 

 

  𝐴̅𝑇 = [
2 3 + 4𝑖

3 − 4𝑖 5
] = A 

 

Thus A is a Hermitian matrix. 

 

Skew-Hermitian Matrix: A square matrix 𝐴 = [𝒂𝒊𝒋] is said to be Skew-Hermitian 

if  

 

    𝐴̅𝑇 = −𝐴 
That is,  

    𝑎𝑖𝑗̅̅ ̅̅ = −𝑎𝑖𝑗  
The leading diagonal elements of a Skew-Hermitian matrix are either all zeros or all purely 

imaginary. 

 

Example: Let 𝐵 = [
3𝑖 4 + 5𝑖

−4 + 5𝑖 −𝑖
]. 

 



 

Now 

  𝐵̅ = [ −3𝑖 4 − 5𝑖
−4 − 5𝑖 𝑖

] 

 

  𝐵̅𝑇 = [ −3𝑖 −4 − 5𝑖
4 − 5𝑖 𝑖

] = −B 

 

Thus B is a Skew-Hermitian matrix. 

 

Unitary Matrix: A square matrix 𝐴 = [𝒂𝒊𝒋] is said to be Unitary if  

 

    𝐴̅𝑇 = 𝐴−1
 

 

 

 

Example: Let 𝐶 =
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Now 
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