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In [1] Florian Smarandache formulated 105 unsolved problems.
The 40-th problem is the following (sce also Problems 39 and 40 from [2]):

(Inferior) square part:

0,1,1,1,4,4,4,4,4,9,9,9,9,9,9,9,16, 16,16, 16, 16,16, 16, 16,16, 25, 25, 25, 25, 25, 25, 25,
25,25,25,25,36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36,49, 49, ...
(the largest square less than or equal to n.)
(Superior) square part:
0,1,4,4,4,9,9,9,9,9,16,16,16, 16, 16,16, 16,25, 25, 25,25, 25, 25, 25, 25, 25, 36, 36,
36,36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 49,49, ...

(the smallest square greater than or equal to n.)
Study these sequences.

The 41-th problem is the following (see also Problems 41 and 42 [rom [2]):

(Inferior) square part:

0,1,1,1,1,1,1,1,8,8,8,8,8,8,8,8,8,8,8,8, 8, 8, 8,8, 8, 8,8, 2T, 27, 27, 27, 27, 27, 27, 27,27,
97,27,27,27,27,27, 27, 27,27, 27,27, 27,27, 27,27, 27,27, 27,27, 27, 27, 27, 27, 27, 27,27, 27,
97,64, 64,64, ...

(the largest cube less than or equal to n.)
0,1,8,8,8,8, 8,8,8,27,27,27,27,27,27,27,27,27,‘27,27,27 27,21, 27,27,27,27,27,64, 64,
64,641, 64,64, 641,64, 64, 64,64, 64,64, 64,61, 61, 61,641,064, >l,(5*1,64"1,()'-{'1,64,64,64,64,64,64,

64,64, 64,64, 64,64, 64,64, 61,064,064, 125,125, I
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3,

(the smallest cube grealer than or equal 1o n.)
Study these sequences.



Below use shall use the usual notations: [z] and [x] for the integer part of the real number
z and for the least integer > x, respectively.

The authors think that this is one of the most trivial Smatrandache’s problems. The n-th
term of every one of the above sequences is, respectively

an = [Vn)?,
of the second -

bn = ['\/mz*
of the third -

¢, = [:z “']3’
and of the fourth -

= [VT"

The checks of these equalities is direct, or by the induction.

Ilasily we can prove the validity of the following equalities:
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ie. (1) is true.
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Now using (1) - (4), we shall show the values of the n-th partial sums A, = X
k::

_ a,
1
n n n
B,= X b,Ch= X cand D, = X
k=1 k=1 k=1
respectively,

dy,, of the four Smarandache’s sequences. They are,

6

4, = V-0 DOV AP+ =4 D) ey e (s)

102



5, = /A DOWVREL =1 v, ©

o _ L= 0 = 11+ DELY = 4+ 16[/m — 1P+ U[Yn — 1+ [~ 1] - 1)
n 10 .
(= [/ + 1).[ (7)

, = WelU¥ + DYl + AP ARE =W+ D) (g 1), 19 P. (8)
The proofs can be made again by the induction. For example, the validity of (6) is proved
as follows.
Let n = 1. Then the validity of (6) is obvious. Let us assume that (6) is valid for some
natural number n. For the form of n there are three cases:
(a) . and n+ 1 are not squares. Therelove, [/ + 1] = [/ir] and [/ + 1] = [/1] and then

Bpi1 =By 4+ by = By + [V + 12 = B, + [Vr]?

~ bt Aivn 11 4 DEkVR+ i VAT et M R /e 1 oy

(b) n is a square (hence, n + 1 is not a squarc). Therefore, [Vn + 1] = [\/n], n = [n]? =
[Vn+1]* and [Vn+ 1] = [n] +1 and then :

Boy1 =By + by = B, + [\/n—_‘__l-lz
_ Wl + 1)( [\/72 ['\/m_l)+(n—[\/ﬁ]2).[\/ﬁ1‘

‘4 [Vn+1]°
_ L/l [\/vﬂ+1)(3[\/ﬂ2+[ﬁl~1') +0+ L[Ve+1]°
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6 ek 1= [V 1) [V + 1%

(¢) n+1isasquare (for n > 1 it lollows that n is not a square). Therelore, [Vn 4+ 1] = [/n]+1
and [v/n + 1] = [y/n] and then

Buy1 = By 4 by = By + [V + 117 = B, + [Vn]?

- W/l DOVRELX I = 1), gy v + v

I'rom the equalities
n+1=[n+1"=(vn]+1)>
VAl = [Vl + 1
and

(n = [Va)* + 1).[vn]* = (([va] + 1) = [Va]*).[Va]* = (2[Va] + D)([Vn] +1)?
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it follows that

Vil + DBV VI =1 oy + 1

Bny1 = 6
_ (WA + DVl + 2BV + 1) + [Va)
6 |
_ [Vn+1)([vn+ 1]+ 1)(3(6[\/n+ 12+ [Vrn+1]-1) F ot ] VAT TP VaEl

Therefore, (6) is valid.
The validity of formulas (5), (7) and (8) are proved analogically.
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