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ABSTRACT

In this talk, we revisit the generating function for the recently introduced generalized Avicenna
numbers. Using the Hessenberg determinant representation for linear recurrence relations, we show
that the rational generating function of this family of sequences follows from a general structural
framework. We also consider a class of sequences defined by binomial-coefficient recurrences,
which we refer to as Pascal row recurrences, and derive their generating functions in closed form.
These generating functions have denominator (1 — ¢)”, with an explicit numerator determined by
transformed initial conditions.

Keywords Avicenna numbers - Generating functions - determinant - Pascal triangle - Hessenberg
matrix

References

[1] Andeli¢ M., Du Z., da Fonseca C.M., and Kili¢ E., A matrix approach to some second-order
difference equations with sign-alternating coefficients, J. Difference Equ. Appl., 26 (2): 149—
162, 2020.

[2] daFonseca C.M., Kizilates C., P. Saraiva P., and Shannon A.G., Generalised Leonardo numbers,
Logic J. IGPL, 33, jzaf005, 2025.

[3] da Fonseca C.M., Kizilates C., and Saraiva P., Determinant representations and generating func-
tions for generalized Avicenna numbers (to appear in Math. Methods Appl. Sci.) 2026.

[4] da Fonseca C.M., Kizilates C., and Terzioglu N., A second-order difference equation with sign-
alternating coefficients, Kuwait J. Sci., 50 (2A): 1-8, 2023.

[5] Getu S., Evaluating determinants via generating functions, Math. Magazine, 64: 45-53, 1991.

[6] Gocen M., and Soykan Y., On generalized Avicenna numbers, Math. Methods Appl. Sci., 48:
13300-13316, 2025.

[7] Inselberg A., On determinants of Toeplitz-Hessenberg matrices arising in power series, J. Math.
Anal. Appl., 63: 347-353, 1978.

[8] Janji¢ M., Determinants and recurrence sequences, J. Integer Seq., 15, Article 12.3.5, 2012.

[9] Leerawat U., and Daowsud K., Determinants of some Hessenberg matrices with generating
functions, Spec. Matrices 11: 1-8, 2023.

[10] Merca M., A note on the determinant of a Toeplitz-Hessenberg matrix, Spec. Matrices 1: 10—
16, 2013.

[11] R. Vein, P. Dale, Determinants and their Applications in Mathematical Physics, Applied Math-
ematical Sciences, 134, New York, Springer, 1999.

[12] Verde-Star L., Polynomial sequences generated by infinite Hessenberg matrices, Spec. Matri-
ces 5: 64-72, 2017.

*Corresponding Author’s E-mail: psaraiva@fe.uc.pt



