Blog Entry © Wednesday, September 3, 2025, by James Pate Williams, Jr. Solution of
Exercise 1.11 in Quantum Chemistry an Introduction to Advanced Electronic Structure
Theory © 1996 by Attila Szabo and Neil S. Ostlund

Exercise 1.11 Find the eigenvalues and eigenvectors of the following two matrices by the
secular determinant method and the unitary diagonalization method.
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By the quadratic formula we have:
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The second eigenvector is as follows:
3a+b=4a
b=a
a’+a’=1

2a% =1

The first eigenvector is found to be:

=B-wR-w-1=w?>-5w+6—-1=w?>—-5w+5
1 2—w



w = > >
[ 8 Eigenvva2 T
File Help
AH ][1 ]: |3 | Eigenvalues:
Sl |] | omega 1 = 2.0000000000
Al2)]: |] | omega 2 = 4.0000000000
Al2][2]: |3 | Eigenvalues:

Compute

omega 1 = 4.0000000000
omega 2 = 2.0000000000

Eigenvectors:

c 11 = 0.7071067812
c 12 = 0.7071067812
c 21 = 0.7071067812
c 22 = -0.7071067812

File Help

AnIN: 3
AE2): [
Al2IN): [
Al2]12): 2

Compute

Cancel

Eigenvalues:

omega 1 = 1.3819660113
omega 2 = 3.6180339887

Eigenvalues:

omega 1 = 3.6180339887
omega 2 = 1.8291796068

Eigenvectors:
11 0.8506508084
12 0.5257311121

c
c
c 21 0.5257311121
c 22 = -0.83506505084



