
Exercise 5.2.24
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MATH 2130

SEBASTIAN CASALAINA

ABSTRACT. This is Exercise 5.2.24 from Lay [LLM21, §5.2]:

Exercise 5.2.24. Suppose that A and B are square matrices of the same size, and B is invertible.

True or False: The matrices A and B−1AB have the same sets of eigenvalues.

Solution. True. The eigenvalues of A and B−1AB are the real roots of the characteristic polynomials

pA(t) and pB−1 AB(t). These two polynomials are the same:

pB−1 AB(t) = det(tI − B−1AB) = det(B−1B(tI)− B−1AB) = det(B−1(tI)B − B−1AB)

= det(B−1(tI − A)B) = det(B−1)det(tI − A)det(B) = det(B)−1 det B det(tI − A)

det(tI − A) = pA(t).
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