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Following [1], we shall introduce some special numbers, after this we shall define one
arithmeic function from [2] (see also [3,4]), and finally, we shall study the result of applying
of this function on the special number.

1. For each sequence of special numbers we shall give its n-th member.
p-sided polygonal number: Poll = %pn(n — 1) —n(n—2)

in particular:

triangular number: A, n(n—1)

z
square: Sq, = n?
pentagonal number: Pe, = 2‘ n(3n —1)
hexagonal number: He, = n(2n —1)

tetrahedral number: T'et, = n(n + 1)(n+2)

truncted tetrahedral number: T'tet, = % 1(23n% — 2Tn + 10)

square pyramid number: Pyr, = —n( +1)(2n +1)

octahedral number: Oct, = %11(271. +1)

stella octangula number: Stet, = n(2n? —1)

centred cube number: Ccub, = (2n — 1)(n* —n + 1)

truncated octahedral number: Toct,, = 16n° — 33n% +24n — 6

rhombic dodecahedral number: Rho, = (2n — 1)(2n* — 2n + 1)

pentatope number: Ptop, = 51171,(71‘ + 1)(n 4+ 2)(n + 3).

2. A digital arithmetic function will be defined, following [2]. Let

k
ne= 3 @, 10" = Ti 0,
i=1

where «; is a natural number and 0 < a; <9 (1 < < k). Let

0, Hfn=20
L) = Z a;, ifn>0
=1
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We shall use the decimal count system everywhere hereafter.
Let us define a sequence of functions ¢, ¢1, @2, ..., where (I is a natural number)
wo(n) =mn,

eir1 = p(pi(n)).
Obviously, for every I € N ¢ : NV — N Since for k > 1

k k
pn)= > a;< > ;. 10" = n.

i=1 i=1
Then for every n € N, [ € N will exist so that
oi(n) = pip1(n) € A =10,1,2,...,9}.
Let function v be defined by
P(n) = @i(n),

where
eip1(n) = @i(n).

Hence, ¢ : N/ — N
Let be given the sequence ay,ds, ..., with its members being natural numbers and let

G = Pl = 1,2 cw)s

Hence, we deduce the sequence ¢y, cy, ... from the former sequence. If & and [ exist so that
[ =0,
Citl = Ch4i4l = Coktitl = -+

for 1 < <k, then we shall say that

[C'H-l’ Cl42y oes Cl+k]

is base of the sequence ¢y, ¢y, ... with length of & and with respect to function .

3. Now, for each above sequence we shall give its lenght and basis. The validity of these
bases is checked, e.g., directly by induction.

A, :9:[1,3.6,1,6,3,1,9,9]

Sqn 1 9;[1,4,9,7,7,9,4,1,9]

Pey 19:[1,5,3,4,8,6,7,2,9]

He, :9;[1,6,6,1,9,3,1,3,9]

Tet, : 9;[3,3,3,6,6,6,9,9,9]

Ttet, : 27; [l,7,5,9,6,1,8,5,6,7,4,2,6,3,7,5,2,3,4,1,8,3,9,4,2,8,9]

Pyr, : 27;(1,5,5,3,1,1,5,6,6,7,2,2,9,7,7,2,3,3,4,8,8,7,4,4,8,9, 9]
Oct, : 27:[1,6,1,8,4,2,6,2,3,4,9,4,2,7,5,9,5,6,7,3,7,5,1,8,3,8,9]
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Stet, : 9;[1,5,6,7,2,3,4,8,1]
Ceub, : 3;[1,9,8]
Toct, : 3;[1,2,3]
Rho;, :9;[1,6,2,4,9,5,7,3,8]
Ptop, : 27;[1,5,6,8,7,9,3,6,9,4,2,6,2,4,9,6,3,9,7,8,6,5,1,9,9,9, 9]
Finally, for p > 3 Pol? has bases with a length 9 and with forms:
e due to n (i.e., for a fixed p):
(L3 (p), v(3p — 1), ¥(6p — 8),¢(10p — 15), ¢ (15p — 24),4(21p — 35),
Y (28p — 48), 1 (36p — 63)]
l.e.,
(1,4 (p),%(3p = 1), 4(6p — 8), 4 (p — 6),4(6p — 6), ¥ (3p — 8), ¥ (p — 3), 9]
e due to p (i.e., for a fixed n):
n? —n) In3 —n) 5n? — 3n)

[d,( 9 )vl(/y(n?)»'Q/'('T)’U/’(znz - 71‘)a'¢’(—.)——)s¢(3”‘2 - 2”‘)3

P

; 9n? — Tn)
BT (dn® = 3, (),

P
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