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Abstract
The Padovan and Perrin numbers have the matrix formula,
0 3 0107"[0 3
Q"1 0 0| =001 0 0 | . The matrix product is a 3 x 2
1 2 1 10 1 2

matrix that when raised to the n* power give a matrix product whose
entries are Padovan and Perrin numbers. For which we established by
mathematical induction such that,

n

0 3 010 0 3 P, P,
Q"0 0|=]0 01 0 0|=1 Pur1 Pus1 |,
1 2 110 1 2 Poio Ppyo

where P, and P, are the Padovan and Perrin sequences, respectively.
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1 Introduction

The Padovan sequence is named after Richard Padovan who attributed its
discovery to Dutch architect Hans van der Laan in his 1994 essay Dom Hans
van der Laan: Modern Primitive.

In this paper, the Padovan sequence is the sequence of integers P, defined
by the initial values Py = 0, P, = 0, P, = 1 and the recurrence relation

P,=P, o+ P,_3, for alln > 3.



7094 Kritsana Sokhuma

The first few values of P, are 0, 0, 1, 0, 1, 1, 1, 2, 2, 3, 4, 5, 7, 9, 12, 16,
21, 28, 37, 49, 65, 86, ... .

The Padovan numbers have the Q-matrix, @) =

_ o O

10
01 such that
10

pnfl PnJrl Pn
Q" = P, P, P, |, foralln>3.
pn+1 Pn+3 pn+2

The Perrin sequence is the sequence of integers P, defined by a recurrence
relation, and is qualitatively similar to the Lucas sequence. The initial terms
are Py = 3, P; = 0, P, = 2 and subsequent terms are defined by

P, =Pn_o+ Pn_3, for all n > 3.

Here are the first few Perrin numbers: 3, 0, 2, 3, 2, 5, 5, 7, 10, 12, 17, 22,
29, 39, 51, 68, 90, 119, 158, ... .

2 Main Results

In this study, we investigate the new property of Padovan and Perrin num-
010]"

bers in relation with the Padovan and Perrin matrices formula, | 0 0 1
110
0 3 P,  P.
More generally, we have @™ | 0 0 | = | P,41 Pny1 | - This strategy allow
1 2 Poto Py

us to obtain the new relations for the Padovan and Perrin sequences.

Theorem 2.1. For all n € N we have,

n

0 3 010 0 3 P, P,
Q"1 0 0|=]001 0 0|=1|P1 Pou
1 2 1 10 1 2 Poio Ppio

Proof. Let use the principle of mathematical induction on n. For n =1, it is
easy to see that
1

0 3 010 0 3 0 0 P P P,
Q*'100|=]001 00|=|12|=|P P,|=]|Pu
1 2 110 1 2 0 3 Py Ps Piis
Assume that it is true for all positive integer n = k. That is,
0 3 0101%To 3 P, P
Q*loo|=]001 00| =] Pe1 Prps
1 2 1 10 1 2 Piyo Prto

0 3
0 0
1 2

P1
P11
Pit2
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Therefore, we have to show that it is true for n = k + 1. By the laws of
associativity and exponents hold for the matrices such that their dimensions
match. Consider,

0 3 0 3
Q1o 0|l =(@QQ)]00
1 2 1 2
0 3
=Q Q"0 0
1 2
[0 1 0 P, P
=100 1 Pryv Pra
| 1 10 Pyio Prio
[ Py Pt
- Pk+2 Pk+2
| P+ Py Pe+ Prna
pk+1 Pk+1
- pk+2 Pk+2
pk+3 Pk+3

Therefore, the result is true for every n > 1.

Let us generalize this observation using the Padovan and Perrin formula
matrices.

Proposition 2.2. For all integers m,n such that 3 < m < n, we have the
following relations:

(a)pn: m—1 'pn7m+pm+1'Pnfm+1+Pm'pn7m+2;
(b) Pn = I'm—1 - Pnfm + pm+1 : Pnfm+1 + Pm : PnferQ-

Proof. From the laws of exponent for the square matrices. So, we have
Qn — Qm@nfm’
it follows that

0 3 0 3
"lool=q@ (@ ™]0 0
1 2 1 2
From the property of Padovan Q-matrix (see [2], page 2778) and Theorem 2.1

it follows that,

pn Pn mel pm+1 pm Pnfm Pnfm
PnJrl Pn+1 - pm Pm+2 Perl Pnfm+1 Pnfm+1
Pn+2 Pn+2 Pm+1 Pm+3 Pm+2 Pn—m+2 Pn—m—i—?
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yielding, upon equating corresponding elements. That is,

Pn:Pm—l'Pn—m+Pm+1'Pn—m+1+Pm'Pn—m+27

and
Pn = Im—1" Pn—m + Pm+1 : Pn—m-l—l + Pm : Pn—m—i—Q'

Completes the proof.

Remark 2.3. In Proposition 2.2, if m = 3, then we have

P,=P-P, s+ P, -P, o+ P;5-P,_q,
=1-P,3+1-P,o+0-P, 1, (replaces P, = P, =1and P; =0)
=P, 2+ Py_s.

Similary, we have P, = Pn_o + Pn_3.
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