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The 97-th problem from [1] is the following (sce also Problem 80 from [2]):

Smarandache constructive set (of digits 1,2):
1.2 11.12.91,92. 000,012, 121, 122, 211 208, 22, 22, 1 Y10, 0002, 1021, 1122,

1211,1212,1221,1222, 2111, 2112, 2121, 2122, 221 1 2202, 222) 2222

(Numbers formed by digits 1 and 2 only.)

Definition:

al) 1, 2 belongs to Sy;

a2) if a,b belongs to Sy, then ab belongs to Sy too;

a3) only elemenis obtained by rules al) and a?) applicd a finite number of times belong to
Sa.

Remark:

- there are 25 numbers of k digils in the sequence, for kb =1,2,3,..;

- to obtain from the k—digits number group the (k + 1)—digits number group, just put first
the digit 1 and sccond the digit 2 in the front of all k—digits numbers.

The 98-th problem from [1] is the following (sce also Problem 81 from [2]):

Smarandache constructive set (of digils 1,2,3):
1,2,8,11,12,18,21,22,23,31,32,33, 111,112, 113,121,122, 123, 131, 132, 133, 211,
212,213,221, 222,223,231, 232,233, 311, 312, 313, 321, 322, 323, 331, 332, 333, ...
(Numbers formed by digits 1, 2, and 3 only.)
Definition:
al) 1, 2, 3 belongs to Sa:

a2) if a,b belongs to S, then ab belongs to Ss too;
a3) only elements obtained by rules al) and a2) applied a finite number of times belong to
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Remark:

- there are 3* numbers of k digits in the scquence, for b =1,2,3,...;

- to obtain from the k—digits number group the (k + 1)—digits number group, just put first
the digit 1, second the digit 2, and third the digit 3 in the front of all k—digits numbers.

The 99-th problem from [1] is the following (sce also Problem 82 from [2]):

Smarandache generalizcd constructive sci:
(Numbers formed by digits dy,d, ...,dn only. and d; being different each other, 1 <m < 9.)

Definition:

al) dy,da,...,dy belongs to S,.;

a?) if a,b belongs to Sz, then ab belongs to Sy too;

a3) only elements obtained by rules al) and a2) applicd a finile number of times belong to Sp.

Remark:

- there are m* numbers of k digits in the scquence, for k=1,2,3,..;

- to obtain from the k—digits number group the (k+1)—digits number group, just put first the
digit dy, second the digit dy, ..., and the m—time digit d,, in the front of all k—digits num-
bers.

k

More general: all digits d; can be replaced by numbers as large as we want (therefore of
many digits each), and also m can be as large as we want.
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As in the previous sections, we can construct new sequences for every one of the three
sequences in the following forms, respectively:

1,2,
11,12,21,22,
111,112,121,122,211,

1,2
1131, 1132, 1131, 1128, 1

291.12922,2111,2112,2121,2122,2211,2012, 2221 ,2222, ...

1,2,3,

11,12, 13,21,22,23,31, 32, 33,

111,112,113,121,122,123,131.132,133. 211
311,312,313, 321, 322, 323, 331. 332, 33

1111,1112,1113, ...

V‘vl\'a
w»—-

(]1, (]2, ...,([,,1
d](]].([l(lz,.. ([1(17‘1(/2(11 ]mdnu
d](1](111([l(11(]') ....(I.,,v(],, (17,-“...

As it is noted in the begining of the section. the number of the members of the k—th 10w
in the first, second and third sequence in the new form will be respectively 2k 3k and m*
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Let us mark the three sequences, respectively by S,; S3 and S,.. Therefore, we can
represent these sets. respectively, by:

% U
S, = U {@mazan | a1.az....a, € {1.2}} = U Ay
n=l n=1
and, as it was mentioned above,
curd{Ag ) =27,
where card(.X) is the cardinality of the set X;
o9} o0
Sy= U {@i@ @ | a1,a3. 00, € {1.2,3}} = U Aa,
=1 n=1
and
C(l1‘(1(_-‘3',,) = 3,;;
[a'e] o0
Sp= U {@agay | a1,a2, . an € {d1,d2,...,dn}} = U Ampn
n=1 n=1
and

card(A,nn) = m".
In the general (third) case we shall defire:
Hoom 5 &
2€Amn
Therefore
By; =3=23.1,
By, = 66 = 21.3.11,
Bys = 1588 = 2* 3110,
B, 4 = 26664 = 2°.3.1111,...

B3y =6=13°6.1,
Bsa =198 = 3'.6.11,
Bya = 5991 = 3%.6.111,
By, = 39994 = 3°.6.1111. ...

It is interesting to note, for example, that

134'1 = lul(’ s
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B, = 110 = 4'.10.11,
B3 = 17760 = 42.10.111,...

Now we can prove by induction that

m

Bpw = m" 1 _.\:‘] d;). 11...1 . (1)
. wtimes

Really, for m - fixed natural number and n =1 we obtain that

m m
Bz X Li=m®( © &).1.

i=1 1=1

Let us assume that By, . satisfies (1) for some natural number n > 1 (m is fixed). Then
from the above construction it is scen that

m m
—— e T T LI S
B iz =mm™ ] = A H'...l )+ m™.10™.( 2 d;)
nlimes

m

=m".( © d).(100..0+11..1)

f=1 g :
»times  «1mes

=L B o4, 1l.d kb

with which (1) is proved.
Below using the usual notation [z] for the integer part of the real number z, we shall give
a formula for the s—th member ., of the general (third) sequence. The validity of this

formula is proved also by induction. It is:

s 1
llogm(s+1)(m=1)] ‘ i m.[m ]
2 L8 71 -— I
Tms = .V‘ 107 (r( m'j“ J,m)+1), (2)
4 |
‘where

rl)
r(p.q) =p— ‘/"L—]
q

for every two natural numbers p and ¢, i.c.. function r determines the remainder of the

division of p by ¢.
When m = 2, (2) obtained the form

[loga(s+1)] , §=2m'+m
ro.= £ W0Lr([———]L2+ 1)
i |



and when m = e, (2) obtained the form

-1
lloga2.(s+1)] g R
Toms = ,El 107 .(r([ e 1,3) +1).

Using formula (2) we can show the s—th partial sum of the third sequence (and from
there - of the first and the second sequences). It is

s

> S
m.,s = g -Tm,sa
1=1

but we can construct the following simpler formula from a calculating point of view, having in
mind that the s—th member of the third sequence is placed in the ([logm ((s—2)(m—1)+1)]+
1)—th subsequence and also the sume of the members of the first ([logm((s —2)(m —1) +1)]
sequences can be calculated by (1):

[logm ((s=2)(m—1)+1)] s
Sm.s == Y Bm,i + )y T sy
=1 1=s—t+1
where
771[1(’9"1((’-2)(’n—1)+1)] — l
N m — 1
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