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Abstract:

This paper considers some g-extensions of binomial coefficients formed
from rising factoria coefficients. Some of the results are applied to a M6-
bius Inversion Formula and an exponential based on extensions of ideas in-

itially developed by Leonard Carlitz.
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1. Introduction

We shall extend the results in [5,6] to analogous function expressed in terms of
Fermatian numbers. We can define [1,2] the n-th reduced Fermatian number in

terms of
-q'q_ (n<0)
q = 1 (n=0)
1+9+9° +...+q™" (n>0)
so that
1,=n,
and
1!=nl,
where
gn!: gngn—l'"gl'

Accordingly, we define
E,()=3x"/z,
n=0

Note that
E (x) =€.
We can aso define an inverse [4]

1=E(X).E™(X).

(1.1)

(1.2)

(1.3)



We shall use these to develop a Mobius inversion formula analogous to a result of
(1.9

Carlitz [3]
G(t) =€e'F(t)

in which F(t) and G(t) are power series defined below.
2. Some Fermatian Power Series

We define the (formal) powers series

Ft :;frtrlzr! (21)
and
G, = ;grtr /z,! (2.2)
where (formally)
rir
g, :;Hfj (N=123..) 2.3)
n
(@), 2

inwhich

k} ) (Q)k (q)n—k
_ (1— q“)(l— q“‘l)..(l— q”‘k*l)
@-aft-q)..-q*) -

We can thus define analogs of other classical polynomias. For example, we can
define Fermatian extensions of the Hermite polynomialsby H ,(X):

E, (O, (0= X Ho 00/ 2, 29

n=0

Then

SH,(0t"z,! =
n=0

and so,
N3 29



3. Inversion Formulae
We know from the M6bius Inversion Formula that

g =3 f(d) (n=123..) (3.1)
din
isequivaent to

f(n) = Z/‘(C)g(d)' (n=123,..) (3.2

cd=n

inwhich z(n)isthe Mdbius function
| (=D" ifeachn =1,
#n) = 1 if each n, =0,
where
n - i_]:l[ pinl :
It can be verified by a proof similar to the one which appears shortly and in [15]
that (3.1) and (3.2) reduceto
rlr
9, = ZO[ J f (r=0123..) (33)
=
and
r r

f = Z(—l)r'j[J}gj (r=0123,..) (3.4)

r 20

respectively. We now establish an analog of (1.4):

asrequired.

4. Conclusion
Unless an inverse rising factoria exponential can be established it is unlikely that
analogous relationships can be found for the rising factoria except for the trivial
casewhen f, =g,.
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