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The Pell numbers are an integer sequence defined by recurrence relation: Py =0, Py = 1 and
P, =2P, 1+ P, 2, n > 2.

The Pell sequence has a rich history and many remarkable properties. As well as being used
to approximate the square root of 2, the Pell numbers can be used to find square triangular
numbers, to construct integer approximations to the right isosceles triangle, and to solve certain
combinatorial enumeration problems (see entry A000129 in [5], for more details).

We investigate some families of Toeplitz-Hessenberg determinants the entries of which are Pell
numbers. As result, we obtained new identities with multinomial coefficients for these numbers.

Our approach is similar in spirit to [1-4].

Proposition. Let n > 1, except when noted otherwise. Then
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where T, =t1 4+ 2ta + -+ -+ nty, [t| =t1 + - +tn, mu(t) = % is the multinomial coefficient,

and the summation is over integers t; > 0 satisfying m, = n.
References

1. Toii T. II. On some fibinomial identities // Chebyshevskii Sh., 2018. Vol. 19, no. 2. P. 56-66.

2. Goy T. On determinants and permanents of some Toeplitz-Hessenberg matrices whose entries
are Jacobsthal numbers // Eurasian Math. J., 2018. Vol. 9, no. 4. P. 61-67

3. Goy T. On identities with multinomial coefficients for Fibonacci-Narayana sequence // Ann.
Math. Inform., 2018. Vol. 49. P. 75-84

4. Goy T. On new identities for Mersenne numbers // Appl. Math. E-Notes, 2018. Vol. 18.
P. 100-105.

5. Sloane N.J.A. (ed.) The On-Line Encyclopedia of Integer Sequences. Published electronically
at http://oeis.org.



