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On some results concerning the polygonal polynomials

DORIN ANDRICA and OVIDIU BAGDASAR

ABSTRACT.
In this paper we define the nth polygonal polynomial Pn(z) = (z−1)(z2−1) · · · (zn−1) and we investigate
recurrence relations and exact integral formulae for the coefficients of Pn and for those of the Mahonian
polynomials Qn(z) = (z + 1)(z2 + z + 1) · · · (zn−1 + · · · + z + 1). We also explore numerical properties
of these coefficients, unraveling new meanings for old sequences and generating novel entries to the Online
Encyclopedia of Integer Sequences (OEIS). Some open questions are also formulated.

Acknowledgment. O. Bagdasar’s research was supported by a grant of the Romanian
National Authority for Research and Innovation, CNCS/CCCDI UEFISCDI, project
number PN-III-P2-2.1-PED-2016-1835, within PNCDI III.

REFERENCES

[1] Andrews, G. E., A Theorem on Reciprocal Polynomials with Applications to Permutations and Compositions,
Amer. Math. Monthly, 82 (1975), 830–833

[2] Andrica, D. and Bagdasar, O., On cyclotomic polynomial coefficients, Malays. J. Math. Sci., in: Proceed-
ings of “Groups, Group Rings, and Related Topics - 2017” (GGRRT 2017), 19 - 22 Nov 2017, Khorfakan, UAE
(to appear) (2019)

[3] Andrica, D. and Bagdasar, O., Some remarks on a general family of complex polynomials (2018) (submitted)
[4] Apostol, T. M., Introduction to Analytic Number Theory, Springer-Verlag, New York Heidelberg Berlin,

1976
[5] Ben-Naim, E., Mixing of diffusing particles, Phys. Rev. E, 82 (2010), 061103
[6] Dresden, G., On the middle coefficient of a cyclotomic polynomial, Amer. Math. Monthly, 111 (2004), No. 6,

531–533
[7] Ireland, K. and Rosen, M., A Classical Introduction to Modern Number Theory, Graduate Texts in Mathe-

matics, Springer, 2002
[8] Ji, C. G. and Li, W. P., Values of coefficients of cyclotomic polynomials, Discrete Math., 308 (2008), No. 23,

5860–5863
[9] Lehmer, E., On the magnitude of the coefficients of the cyclotomic polynomial, Bull. Amer. Math. Soc., 42

(1936), No. 6, 389–392
[10] Margolius, B. H., Permutations with Inversion, J. Integer Seq., 4 (2001), Article 01.2.4
[11] Moritz, R. H. and Williams, R. C., A Coin-Tossing Problem and Some Related Combinatorics, Math. Mag., 61

(1988), 24–29
[12] OEIS Foundation Inc. (2011). The On-Line Encyclopedia of Integer Sequences. http://oeis.org
[13] Ratsaby, J., Estimate of the number of restricted integer-partitions, Appl. Anal. Discrete Math., 2 (2008), 222–

233
[14] Sándor, J. and Crstici, B. Handbook of Number Theory II, Kluwer, Dordrecht, Netherlands, 2004
[15] Suzuki, J., On coefficients of cyclotomic polynomials, Proc. Japan Acad. Ser. A Math. Sci., 63 (1987), 279–280
[16] Tani, N. B. and Bouroubi, S., Enumeration of the partitions of an integer into parts of a specified number of

different sizes and especially two sizes, J. Integer Seq., 14 (2011), Article 11.3.6, 12p

Received: 17.04.2018; In revised form: 27.10.2018; Accepted: 03.11.2018
2010 Mathematics Subject Classification. 11B83, 11P81, 11Y55.
Key words and phrases. polygonal polynomial, coefficients, partitions, integral formula, recursive formula, inte-

ger sequences, asymptotic formula.
Corresponding author: Ovidiu Bagdasar; o.bagdasar@derby.ac.uk

1

http://oeis.org


2 Dorin Andrica and Ovidiu Bagdasar
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