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THE EXPONENTIAL FORM OF THE FRANK MATRIX

EFRUZ ÖZLEM MERSIN

Abstract. This paper focuses on the exponential form of the Frank matrix, one of the popular
test matrices because of its well-conditioned and ill-conditioned eigenvalues. We explore the
key properties of the matrix aFn for a > 1 , highlighting its unique spectral characteristics, es-
pecially concerning its eigenvalues. By employing various mathematical techniques, including
Sturm’s Theorem, we establish that all eigenvalues of the matrix are real, positive and distinct.
Furthermore, we provide a detailed characterization of its determinant, inverse, characteristic
polynomial, LU decomposition, and several norms.
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[16] E. Ö. MERSIN AND M. BAHŞI, Bounds for the maximum eigenvalues of the Fibonacci-Frank and
Lucas-Frank matrices, Communications Faculty of Sciences University of Ankara Series A1 Mathe-
matics and Statistics 73 (2024), 420–436.

[17] A. MOSTOWSKI AND M. STARK, Introduction to higher algebra, Pergamon, Elsevier, 1964.
[18] S. H. J. PETROUDI AND B. PIROUZ, A particular matrix, its inversion and some norms, Applied and

Computational Mathematics 4 (2015), 47–52.
[19] S. J. PETROUDI AND B. PIROUZ, A note on Hadamard inverse and Hadamard exponential of a matrix

with Fibonacci numbers, Proceedings of the 7th National Conference on Mathematics, (2015), 28–29.
[20] S. H. J. PETROUDI, M. PIROUZ, M. AKBIYIK, AND F. YILMAZ, Some special matrices with har-

monic numbers, Konuralp Journal of Mathematics 10 (2022), 188–196.
[21] K. PRASAD AND M. KUMARI, Some new properties of Frank matrices with entries Mersenne num-

bers, National Academy Science Letters, (2024), 1–7.
[22] E. POLATLI, On some properties of a generalized min matrix, AIMS Mathematics 8 (2023), 26199–

26212.
[23] B. SHI, A particular matrix with exponential form, its inversion and some norms, AIMS Mathematics

7 (2022), 8224–8234.
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[28] C. STURM, Extrait d’un Mémoire sur L’intégration d’un système d’équations différentielles linéaires,
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