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Abstract:

Nilpotent and Hermitian matrices are two important classes of matrices with distinct properties. A
nilpotent matrix is a square matrix that, when raised to some power, becomes the zero matrix. A
Hermitian matrix, on the other hand, is a square matrix that is equal to its conjugate transpose.
Theorem: If a matrix is both nilpotent and Hermitian, then it must be the zero matrix.

Proof:

Let A be a matrix that is both nilpotent and Hermitian. Since A is nilpotent, there exists a positive integer
k such that A"k = 0. Since A is Hermitian, A = A*.

Consider the case where k = 2. Then A”2 = 0. Since A is Hermitian, we have: A"2 = AA = AA*
=0

Multiplying both sides by A* on the left, we get:

A*AA* =0

Since AA* =0, we have:

A*0=0

This implies that A= 0.
For the general case where k > 2, we can use a similar approach. Since A"k = 0, we have:

ANk = AMK-1)A =0

Since A is Hermitian, we can replace one of the A’s with A*: AMNk-1)A*
=0

Multiplying both sides by A on the left, we get:

AANK-1)A* =0

Since A™k = 0, we have:

0A*=0
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This implies that A= 0.

Conclusion:

Therefore, if a matrix is both nilpotent and Hermitian, it must be the zero matrix. This theorem
establishes a connection between these two classes of matrices and provides a useful tool for analyzing
matrices that possess both properties
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