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15.9: Problems

Given

Multiply all possible pairs of matrices.

The matrix representation of a spin  system was introduced by Pauli in 1926. The Pauli spin matrices are the matrix
representation of the angular momentum operator for a single spin  system and are defined as:

1. Show that ,  and 
2. Calculate the commutator .
3. Show that , where  is the identity matrix. Hint: as with numbers, the square of a matrix is the matrix

multiplied by itself.

The inversion operator,  transforms the point  into . Write down the matrix that corresponds to this
operator.

Figure : The inversion operator (CC BY-NC-SA; Marcia Levitus)

Calculate the inverse of  by definition.
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 Problem 15.9.2
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 Problem 15.9.3

î (x, y, z) (−x, −y, −z)
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Calculate the inverse of  by definition.

Find the eigenvalues and nomalized eigenvectors of

Given,

1. Show that the matrix is Hermitian.
2. Calculate the eigenvectors and prove they are orthogonal.
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=( )M3

1

1 + i

1 − i

1

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/107059?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Mathematical_Methods_in_Chemistry_(Levitus)/15%3A_Matrices/15.09%3A_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Mathematical_Methods_in_Chemistry_(Levitus)/15%3A_Matrices/School%20of%20Molecular%20Sciences
https://www.public.asu.edu/~mlevitus/chm240/book.pdf

