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On Smarandache Multiplicative Sequence

and Its Generation
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Abstract: The main purpose of this paper is to introduce the general Smarandache mul-
tiplicative sequence based on the Smarandache multiplicative sequence, and calculate the
value of some infinite series involving these sequences.
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81. Introduction

Let m; and m, are any fixed positive integers with m; < my. The Smarandache multiplica-
tive sequence is defined as follows (see [1]): if m; and m; are the first two terms of the sequence,
then my, for k > 3, is the smallest positive integer equal to the product of two previous distinct
terms. It is obviously that all terms of rank> 3 are divisible by m;-ms. Set m; = 2 and my = 3,
the Smarandache multiplicative sequence is: 2, 3, 6, 12, 18, 24, 36, 48, 54, --.. Similarly, we
can also define the general Smarandache multiplicative sequence: let integer k > 2, if positive
integers my,ma,---,my are the first k terms of the sequence, then my, for [ > k + 1, is the
smallest positive integer equal to the product of k previous distinct terms. Of course, all terms
of rank> k£ + 1 can be divided by the product myms - - - my. In this paper, we shall study some
infinite series involving the Smarandache multiplicative sequence generated by mj, ma, -, myg
relatively prime in pairs, and give some interesting identities for these series. That is, we shall
prove the following:

Theorem 1 Let A denotes the set of all numbers in Smarandache multiplicative sequence
generated by any positive integers m; and my with (m;,m2) = 1. Then for any real number
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a > 0, we have
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Specially, taking m; = 2,m» = 3 and o =1, 2, 3, 4, we may immediately obtain

Corollary 1 Let B denotes the set of all numbers in Smarandache multiplicative sequence

generated by 2 and 3. Then we have the identities
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Theorem 2 Let C denotes the set of all numbers in Smarandache multiplicative sequence
generated by any positive integers my,mg, - - -, my, relatively prime in pairs: (m;, m;) = 1(i # j).
For any real number a > 0, we have
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Theorem 3 Let D denotes the set of all numbers in Smarandache multiplicative sequence

generated by any primes p1,ps,---,pr. Then we have
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where d(n) is the Dirichlet divisor function.
Let k = 2, we can get the following

Corollary 2  Let Dy, ,, denotes the set of all numbers in Smarandache multiplicative
sequence generated by primes p; and ps. Then we have
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§2. Proof of the Theorems

In this section, we will complete the proof of the theorem. First, we prove Theorem 1. From
the definition of Smarandache multiplicative sequence, we know that every terms of rank> 3
have the form m{mg (¢,7 > 1), and all the numbers of this form must be in set A. Noting
that (my,m2) = 1, the reciprocal sum of the terms of rank> 3 can be write as
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So we have
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This completes the proof of Theorem 1. By the same method of proving Theorem 1, we
can also prove Theorem 2. Now we prove Theorem 3. From the definition of the general
Smarandache multiplicative sequence and note that d(p) = 2 (for any prime p), we have

This completes the proof of the theorems.
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