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The 4-th problem from [1] (see also 18-th problem from [2]) is the following:

Smarandache deconstructive sequence:

~

1, 23, 456, 7891, 23456, 789123, 4567891, 23456789,

123456789, 1234567891,

Let the n-th term of the above sequence is a,. Then we can see that the first digits of
the first nine members are, respective: 1, 2, 4, 7, 2, 7, 4, 2, 1. Let us define the function w
as follows:

r |0]1]2]3|4]5]6]7]8]|9
wr)y[1]1]2]4]7]2]7]4[2]1

Here we shall use the arithmetic function v, discussed shortly in §14 and detailed in the
author’s paper [3] .

Now, we can prove that the form of the n—th member of the above sequence is

a, = bl bg...bn,

where b; = w(n — [-8—]), by = Y(w(n — [8]) +1), ... bp =¢Y(w(n — [8]) +n-—1).

Every natural number n can be represented in the form
n=9q+r,

where ¢ > 0 is a natural number and r € {1,2,...,9}.
We shall prove by induction that the forms of nine sequentially members an41, @nt2,--.,
an+9, where n = 9q + r, are the following:

dgpgn = 12..912..9 ... 12,81

—

¢ times

dggs2 = 23..123...1...23...123

-~

¢ times
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ag9q4+3 = 45...345...3...45...3 456

v

¢ times

age4+4 = 78...678...6... 78...6 7891

-~

¢ times

a =23...123...1 ...
D b s gl

23...123456
Vj

e

¢ times

agq+6 = 18...678...6... 78...6 789123

-~

¢ times

age4+7 = 45...345...3...45...34567891

-~

¢ times

agg4s = 23...123...1...23...1 23456789

¢ times

agg4+9 = 12...912...9...12...9

-~

¢+1 times

When ¢ = 0 the validity of the above assertion is obvious. Let us assume that for some
age+9 have the above forms. Then for agg+10, asg411, -

natural number ¢, agg+1, Ggq42, ---
age+18 We obtain the following representations, putting p = ¢+ 1:

A9q+10 = Qgpt1 = ww 12..91
T o

Agg+11 = Qopy2 = 23\’_],&,_1,%3'\’_1,23
) p times

Agy412 = Agp43 = www&%

p times

A9g+13 = Ggpte = 18...678...6...78...6 7891

g

» times
a9q+14 = a9p+5 = 231 23] 231 23456
» times

agg415 = dgp+6 = 78..678...6... 78...6 789123

-~

p times

:15...3 45...3 ... 45.£4567691

dgq4+16 = A9p+7

-

p times
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Q99417 = Qgp4g = 23...123...1...23...1 23456789

N

—

p times

ag9q418 = Agp49 = 12...912...9... 12...9

—

p+1 times

oo o0
On the above sequence {a,} we can juxtapose the sequence {1 (a,)} for which
n=1 n=1

we can prove (as above) that it has the basis [1,5,6,7,2,3,4, 8, 9].
The problem can be generalized, e.g., to the following for:

Study the sequence {an}2,, which s—th member has the form

ag = blbg...b,.k,

where byb,...b,x € {1,2,...,9} and b; = J'(s — [8-]), by = Y('(s — [5—]) +1), ...; b =
Y(w'(s — [8]) + s.k—1), and here
ro |12 | 3 | 4 | 5 | 6
w’(r)] 1 | Y(k+1) l Y(3k+1) I Y(6k +1) | Y(10k + 1) [d)(lSk +1) I
r | 7 | 8 I 9
W'(r) [¥(21k +1) | ¥(28k + 1) | ¥(36k + 1)

For example, when k = 2:

12, 3456, 789123, 45678912, 3456789123, 456789123456,

- —

789 12345678912, 3456789 123456789, 123456789 123456789, ...

On the last sequence {a,}2,

we can prove (as above) that it has the basis [3,9,3,6,3,6,9,8,9].

we can juztapose again the sequence {Y(a,)}>2, for which
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