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Abstract: A new Fibonacci-type sequence from pulsated type is introduced. The explicit form
of its members is given.
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1 Introduction

Approximately 40 years ago, the first extension of the Fibonacci sequence in the form of two or
more sequences, was introduced in [5].

This idea was developed in different directions (see, e.g., [1-4, 68, 10-12]). One of these
new ideas was introduced in [3,4]. This direction was called pulsated sequences.

In the present paper, a new type of pulsated sequences is constructed.
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2 Main results

Let a, b, ¢, d be fixed real numbers. Let us define the following Fibonacci sequence(s) of pulsated

type:

Qp = a,
Pr=0b,
o = C,
M = d,

Bskt2 = B3k+1 + 3,

Qi = Q3k11 T O3k,

Y3k+2 = V3k+1 + A3k,

Q3p43 = k42 + B3kt + Vakt2,

B3kta = Q3,43 + V3kt2,

Q3k44 = Q3543 + Q3k42,

Vak+a = O3k+3 + Bakyo,

where £ > 0 is an integer. The first members of this new sequence are the following:

n Bn W Vn

0 a

1 b c d

2 a+b a+c a+d

3 3a+b+c+d

4 da+b+c+2d da+b+2c+d da+2b+c+d

5 Ta + 2b+ 2c+ 3d Ta+2b+ 3c+ 2d Ta+ 3b+ 2c+ 2d

6 7(Ba+b+c+d)

7 28a + 10b + 9¢ + 9d 28a + 9b + 10c + 9d 28a + 9b + 9c + 10d

8 49a 4+ 17b 4 16¢ + 16d 49a + 16b + 17c + 16d 49a 4 16b 4 16¢ + 17d

9 49(3a+b+c+d)
10 196a + 65b + 65¢ 4 66d 196a + 65b + 66¢ + 65d 196a + 66b + 65¢ 4 65d
11 | 343a + 114b + 114¢ + 115d | 343a + 114b + 115¢ + 114d | 343a + 1150 + 114c¢ + 114d
12 343(3a + b+ c+d)
13 | 1372a + 458b + 457¢ + 457d | 1372a + 456b + 457¢ + 456d | 1373a + 457b + 457¢ + 458d
14 | 2401a + 801b + 800c¢ + 800d | 2401a + 800b + 801c + 800d | 2401a + 800b + 800c¢ + 801d
15

2401(3a + b+ ¢ + d)
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Theorem. For every four real numbers a, b, ¢, d and for every integer £ > 1:

ﬂﬁk-&-l =4 . 7%= 1a—|— (& >b+ 72k 1 1C+ 4,721c:;1_1d7

Qerpr =4 -7 1a + %b + (472’“3*1—1 4 1) ot 4.72k?:1_1d’

Yory1 =47 la+ 4'7%3_1715 + 4'7%3_17% + (4.7%3_171 + 1) d,

Beria = T*a+ (72 —1 1) b+ 72’;_10 + 72’;—1617

Q2 = T*a+ 72’;_119 + (7%3_1 - 1) c+ 7%3_1d,
Yok+2 = T7Fa+ —7%3711) + —722’10 + (—72?1 + 1) d,
Apk+3 = 72k(3a +0b +c+ d),

Bopsa =4-T*a+ 4-72;“71()_1_ 4'72;’1c—|— (4-72;71 X 1) d,

s =T S (ST e T

Yohpa =4-T*a+ <472 _1> b+4 7% le 4 4'72;_1d,

Berss = 7*+la + 72“31“6 + 7%;1’10 + (72“1 Ly 1> d,

2k+1_ 2k+1_ 2k+1_

apprs = T a+ T—=L1b + <% - 1) c+ =14,
2k+1_1 2k+l_1 2k:+1_1

Yorgs = T la + (—7 s + 1> b+ e+ -4,

g = T (Ba+ b+ c+d).

Proof. For £ = 1 the assertion is valid (see the above table). Let us assume that it is valid for
some k. Then

Bokr1)+1 = Borrr

= Qgk+6 T V645

= 7130 + b+ c+ d) + THa + (—72'”;‘1 + 1) b e Ty

R s P <4472k;171 " 1) b+ 4.7219;1710_’_ 4.72k3+171d.

Q6(k+1)+1 = Apk+7
= Qgkt6 T Qokts

= T (Ba+ b+ c+d) + T+ T 4 (72’““—1 + 1) o+ 1y,

3 3

— 4. 72k+1a + 4.72k+171b 4 (4.72k+171 4 1) o 4_72k;—171d.

3 3
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Y6(k+1)+1 = V6k+7
= k46 + Bok+s

= 71 (3q + b+ ¢+ d) + TFHg 4 T 4 TSl g (72'“21—1 + 1) d

I C L AT AR § SIS clai D (4.72k+1—1 4 1) d
3 3 3 .
Bok+1)+2 = Bok+s
= Bok+7 + Q6k+6

_ 4.2kl 4 <4-72k3+1—1 i 1> bt 4-72k;rl—1c+ 4'72k;1_1d+72k“(3a+b+c+d)

= 72k+2, + (72’“;271 + 1) b+ 721%;27104— 72k7;271d'

O6(k+1)+2 = Ogk+8
= Qgk+7 T Q616

=4 Pla 4 L (4472]6—3“*1 + 1) ¢+ AT 4 PR (30 4 b+ ¢+ d)

e (5 ) e

Y6(k+1)+2 = V6k+8
= Yok+7 T O6k+6

I B R e (4'7%3“*1 + 1) d+ 7% (3a + b+ c + d)

= T P 4 ey (P 1) d

Ap(k4+1)+3 = Q6k+9
= Bok+s + Qok+s + Vok+s

= 72 (—72“;‘1 + 1) by Pl TRy

B (250

=72Ba+ b+ c+d).

The remaining equalities are checked in the same manner. 0

3 Conclusion

The Finonacci-type sequence discussed in the paper has a new form. In future, we will define
other sequences of the same type and their properties will be studied.
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