
P
os

te
d

on
A

u
th

or
ea

7
J
an

20
21

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
61

00
57

55
.5

12
96

88
2/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

An Engel Transform

Benedict Irwin1

1University of Cambridge

January 7, 2021

We can transform functions in the summands of an Engel expansion to sequence terms and or generating
functions. A list gives

E

[
(−1)n

G(1 + n)G(2 + n)(2, 2)n

]
→ A273935 = n!(n− 1)!(2n − 1) (1)

E

[
1

G(1 + n)G(2 + n)

]
→ A010790 = n!(n− 1)! (2)

E

[
1

G(1 + n)G(3 + n)

]
→ A129464 = −n(n+ 1)(n− 1)!2 (3)

E

[
8
√
e2−n2−n+ 1

24π
n
2 + 1

4G(n+ 3)

A3/2G
(
n+ 3

2

) ]
= C(n) =

(2n)!

(n+ 1)!n!
(4)

E

[
1

Γ(n+ 1)

]
→ 1, 1, 2, 3, 4, 5, 6, 7, 8, 9, · · · n (5)

E

[
1

Γ(n+ 1)2

]
→ 1, 1, 4, 9, 16, 25, 36, 49, · · · n2 (6)

E

[
1

G(1 + n)

]
→ 1, 1, 1, 2, 6, 24, 120, 720, · · · n! (7)

(8)

this is generated by the product of the reciprocals of the sequence terms

n∏
k=0

1

a(k)
= E−1(a(n)) (9)
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