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Comment On “On some Properties of
Tribonacci Quaternion”

Gamaliel Cerda-Morales

Abstract

This short commentary serves as a correction of the paper by Akkus
and Kizilaslan [I. Akkus and G. Kizilaslan, On some Properties of Tri-
bonacci Quaternion, An. St. Univ. Owidius Constanta, 26(3), 2018,
5-20].

1 Corrections

Let
Qn = Tn + iTn+1 +an+2 + anJrSa

where T;, is the n-th Tribonacci number.
In [1], Akkus and Kizilaslan introduced the following identity (which is

part of the identities 6 in [1])
Qi - Qifl = ﬁn-‘rlﬁn—l» n 2 27

where

Un - Un + iUnJrl +jUn+2 + kUn+Ba
with U, =T,_1+T,,_o if n > 2 and Uy = U; = 0.

Key Words: Tribonacci numbers, Tribonacci quaternions, Tribonacci-Lucas quaternions,

quaternion algebra.
2010 Mathematics Subject Classification: 11B37, 11R52, 11Y55.
Received: 20.06.2019

Accepted: 15.07.2019

95



COMMENT ON “ON SOME PROPERTIES OF TRIBONACCI QQUATERNION” 96

However, the identity of this version is wrong. In fact, if n = 2, we have

Q35— Q7 = (1+2i+4j+7k)® — (1 +1+2j + 4k)?
= (—68 + 4i + 8j + 14k) — (—20 + 2i + 4j + 8k)
= —48 + 2i + 4j + 6k.

and

UsU; = (2 + 3i + 6 + 11k)(i + 2j + 3k)
— —48 — 2i + 6j + 6k.

The correct version should be as follows. For (NIn to be defined as above
and n € N| then

Qr — Qi 1 =Unt1Un—1 +2(T_(nyayi — (T-(ni2) = T-(ns1)i + T-(n42)K)

(1.1)
where T_,, is the n-th Tribonacci negative number (n € N) and satisfies the
recurrence relation

Tn Tn+ 1

T (ny1) = ‘ T, T, |~ T2 —Tp1Tpir, n> 1.

n

There are several proofs of this famous quaternions, see for example [2, 3].
Actually, this identity plays a central role in proving one of the famous non-
commutative properties of Tribonacci quaternions, say

Qn+1Qn - QnQn—‘A =2 (T3+3 - Tn+2Tn+4) i+2 (Tn+1Tn+4 - Tn+2Tn+3)j
+2(T2 5 — Tni1Tny3) §

=2 (T_(nya)i — (T-(n43) — T—(n42))i + T—(ns3)k)
(1.2)
with n > 0.
From Egs. (1.1) and (1.2), we obtain

Q?I - %71 —QnQn—1+Qn1Qn = ~n+1ﬁn71, n>1. (1.3)

Similarly the identity 5 in [1]. Furthermore, one should note we should use
the correct version of the identity (1.2) to obtain the conclusion.
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