Self-adjoint and skew-adjoint linear operators

1. If 4 is a complex matrix and 4 = A, is 4 self-adjoint?

2. What are the properties of the diagonal of a self-adjoint square matrix that is real, and of a self-adjoint
square matrix that is complex?

3. What are the properties of the diagonal of a skew-adjoint square matrix that is real, and of a skew-adjoint
square matrix that is complex?

4. Use the properties of the inner product, the properties of the adjoint, the properties of linear operators
and the relationship between matrix and vector operations to show that for all linear operators 4, that

A+ A" is self-adjoint.
A— A" is skew-adjoint.
AA” is self-adjoint.
A’A is self-adjoint.
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5. Recall that given two complex numbers, z + z" is real while z — z" is imaginary, and zz* = z'z is also real
given any complex number. One final property not discussed is if x is real, then jx is imaginary. If 4 is self-
adjoint, is j4 skew adjoint for a complex linear operator 4?



