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Abstract
Many papers are concerning a variety of generalreg of the Fibonacci
sequence. In this paper, we define a Tetranaca-ls&quence in terms of first
four terms and then present the general formulanfdtterm of the Tetranacci-
Like sequence with derivation.
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1 I ntroduction

Many sequences have been studied for many years Awatlvmetic, Geometric,

Harmonic, Fibonacci and Lucas sequences have been well-defined in

Mathematical Journals. On the other hand, Fiborlak&e sequence, Tribonacci-
Like sequence received little more attention froatmematicians.
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Fibonacci sequence is a sequence obtained by atldm@receding terms with
the initial conditions O and 1. Similarly, Triborthcsequence is obtained by
adding three preceding terms starting with 0, O AnMoreover, Fibonacci-Like
sequence and Tribonacci-Likeequence defined by the same pattern but the
sequences start with two and three arbitrary teasgectively.

Various properties of Fibonacci-Likeequence have been presented in the paper
of B. Singh [2]. In [3], Natividad derived a fornauin solving a Fibonacci-like
sequence using the Binet's formula and Bueno [tggjithe formula for the"k
term of Natividad’'s Fibonacci-Like sequence. Aldtatividad [4] established a
formula in solving the iterm of the Tribonacci-Like sequence.

In this paper, we will derive a general formulafieding the i term of the
Tetranacci-Likesequence using its first four terms and tetranagoibers.

The Tetranaccsequencd M} [5], [6] defined by the recurrence relation
M,=M_,+M _,+M _.+M _, forn=4, (1.1)

whereM ;=M =0, M,=M,=1.

First few terms of the Tetranacci sequence are as:

Table1: The first 15 terms of Tetranacci Numbers

n™ term 1/ 2| 3/ 4 59 6 7 8 9 101 |12 | 13| 14| 15

Tetranacci 0 | 0| 1| 1| 2| 4 8 1529 |56|108|208|401|773| 1490

Numbers

When the first four terms of the Tetranacci seqedmcome arbitrary, it is known
as Tetranacci-Likeequence.

2 Main Results

The Tetranacci-Likesequence is a sequence with the arbitrary ingiah$ or we
can say that Tetranacci-Like sequence start atlasyed numbers.

Let the first four terms of Tetranacci-Like sequeteQ,, Q,, Q; and Q.Then
we shall derive a general formula @ given the first four terms.

The sequenceQ, Q,, Q;,Q,,...,Q is known as generalized Tetranacci
sequence (or Tetranacci-Likequence), if
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Qn = Qn—4 +

n—3+ Qn—2+ er

To find the general formula for'nterm of the Tetranacci-Liksequence, we
follow a specific pattern.
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(1.2)

From (1.2), we derive some of the equations as

QG=Q+Q+Q+Q
Q=Q+2Q+2Q+2Q,

Q =2Q +3Q+4Q+ 4Q
Q=4Q +6Q,+ 7Q+8Q,

Q, =8Q +12Q, + 14Q,+ 1%,
Qo =15Q + 23, + 27/ + 29,
Q11:29Q1+44Q2+ 51?3-'- 5&?4

Now we write all the numerical coefficients &, Q,, Q, and Q in tabular
form that were shown in Table 2.

Table2: Coefficients ofQ,, Q,, Q,andQ,of n" term of Tetranacci-Like

sequence
Number n"term of
of terms Tetranacci- .
Like Coefficients
sequence
Q: Q. Qs Q4

1 Qs 1 1 1 1
2 Qs 1 2 2 2
3 Q7 2 3 4 4
4 Qs 4 6 7 8
5 Qo 8 12 14 15
6 Q1o 15 23 27 29
7 Q11 29 44 52 56
n Q, (n=2)| (n=2)+(n=3) | (N=2)+(n=3)+ (n-4)| (n-1)
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After a keen observation of Table 1 and Table 2sta&e the following theorem.

Theorem 1: For any real numbe®,, Q,, Q, and Q, the formula for finding
the A" term of the Tetranacci-Like sequence is

Qn = Mn—2Q1+(Mn—2+ Mn—3)Q2+(Mn—2+ Mrf3+ Mn—ﬂ)Q3+ MH'IQA,
(1.3)

where
Q, =n" term of Tetranacci-Like sequence

Q, =first term

Q, =second term
Q, =third term

Q, = fourth tam

M. ,M_,,M_ ;M _,=corresponding tetranacci numb

n-3?

Proof: We shall prove above theorem by the Principle ofidenatical Induction
method forn= 5.

First we taken =5,then we get

Q5: M3Q1+(M3+ M2)Q2+(M3+ M2+ M)Q3+ M4Q‘
QG =0Q+ 1+ 0)Q+ (I+ O+ O+ (AR,
Q5:Q1+Q2+Q3+ QA,

which is true. (by definition of Tetranacci-Likeggeence)

Now, we assume that the theorem is true for sotegén k (>5), i.e.

P(k): Q¢ = M2 Q + (Mo + M ) @ + (M o+ My g+ My ) Qg+ My 1
(1.4)

We shall now prove that P(k+1) is true whenevel) ikrue, i.e.

P(k+1): Qg = M Q + (Mg * My o) @ + (Mg + My o+ My 9 Qg+ My

(1.5)
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To verify above equation, we shall a@}_,, Q,_, andQ,_, on both side of
P(Kk), then eq.(1.4) becomes

QU * a1t U2t Q3™ M oQ+ (M o+ My 9 Q@+ (M o+ My ot Mp 2
My 1Qs * Qg t Qo* Q3
(1.6)

By equation (1.4), we have
Q-1 = M3 + (My_3+ M Q + (M 3+ M g+ M g Q3+ M Ly
Q-2 =My gQ + (M g+ My g Qo+ (M g+ M 5+ M g Q3+ My Ly

Q-3 = M—5Q +* (M 5+ M g Q + (M 5+ My g+ M 9Q3+ M [y

Use above in eg. (1.6), we obtain

Q +Qu*+ Q.+ Qs

=M Qi+ (M, +* M JQ,+ (M ,+ M+ M )Qt M Q,

M Q@+t M5+ M )Q,+ (M 3+ M, + M JQ+ M Q,

M Q+ (M, + M, JQ,+ (M, + Mo+ M Qs+ M Q,

MisQ + (M s+ M) Q,+ (M s+ My o+ M )Qt M Q,

Qu=MM,+* M+ M, + M JO+[(M ,+ M+ M +M, )+
M5 +M  + M+ M JIQ,+ (M ,+ M y+ M+ M )+
M5 +M +M s+ M )+(M+ M+ M+ M )]Q 5+

(Mk—l +M k2 T M kst M k—4)Q4
(1.7)

Now by the definition of Tetranacci sequence ed/)(hecomes
Q=M LQ+ M+ M _JQ+H M+ M ,+ M [ Qs M,Q,

Thus by the Mathematical Induction P(k+1) is tnwenever P(K) is true. Hence
the theorem is verified.



A Formula for Tetranacci-Like Sequence... 141

3 Conclusion

In this paper, we have introduced Tetranacci-Lskguence using its first four
terms and Tetranacci numbers and derived the gefoeraula of i term of the
Tetranacci-Likesequence. The method of Mathematical Inductiorbleas used.
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