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Definition of a Complex Matrix 

A matrix whose entries are complex numbers is called a complex 

matrix. 

COMPLEX MATRICES 

Now that you are able to add, subtract, and multiply complex numbers, you can apply 

these operations to matrices whose entries are complex numbers. Such a matrix is 

called complex. 

 

Operations with Complex Matrices 

 
Solution: 
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Finding the Determinant of a Complex Matrix 
 

 
 

Solution: 

 
Finding the Inverse of a Complex Matrix 

 
Solution: 
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Conjugate Transpose of a Matrix 

 

Definition of the Conjugate Transpose of a Complex Matrix 

The conjugate transpose of a complex matrix A, denoted by A*, is given by 

A* = A T 

where the entries of A are the complex conjugates of the corresponding entries of 

A. 
 

 
Solution: 

 

 

Properties of the Conjugate Transpose 

If A and B are complex matrices and k is a complex number, then the following 

properties are true. 

1.  (A*)* = A 2. (A + B)* = A* + B* 
3.  (kA)* = kA* 4. (AB)* = B*A* 



 

 

4 

Northern Technical university  

Engineering Technical College of Mosul 

Dept. of Computer Engineering Technology 

Second year 

Matrices 

Unitary Matrices 

Recall that a real matrix A is orthogonal if and only if A—1 = AT. In the complex 

system, matrices having the property that A—1 = A* are more useful, and such 

matrices are called unitary. 

 

Definition of Unitary Matrix 

A complex matrix A is unitary when 

A—1 = A*. 

Example: 

 

Solution:  

 

Definition of a Hermitian Matrix 

A square matrix A is Hermitian when    A = A*. 

Examples: 
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Skew-Hermitian matrix. A square matrix such that A = -A*. 

                         

for all elements aij of the matrix. The diagonal elements are either zeros or pure 

imaginaries. 

 Example.                    
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Example: Solve the following system of equations using Gaussian Elimination: 
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Example: 
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Example:    

 

 

 

                                                         

                                                         

Example:  
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Example 

 

 

Example: 
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To solve we use Gaussian or Gauss- Jordan Elimination 

      

Example: 
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Example: find the eigenvalue and eigenvectors 
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