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A determination of the relationship between the nth odd fibbinary numbers and the Golden
Ratio has recently been proven. Specifically, if the jth odd fibbinary is the nth odd fibbinary
number, then j = [n(® + 2) — 1. This note documents a completion of the relationship for the
even fibbinary numbers, such that if the jth even fibbinary is the nth even fibbinary number, then

ji=ln(e+1)+¢].

PACS numbers: 02.10.0x
Keywords: Combinatorics

I. INTRODUCTION

For an introduction to the topic, please reference [1], [2] and [3].

II. VERIFICATON FOR ODD AND EVEN FIBBINARY NUMBERS

The following tables list the fibbinary related elements, up to N=100 for odd (n=38) and N=98 even fibbinary
numbers (n=62).

Fig. 1 shows the related elements of the odd fibbinaries. Please note that prime N are highlighted in red.

Fig. 2 shows the related elements of the even fibbinaries. Please note that prime N are highlighted in red.

III. CONCLUSION

While the proof of the even fibbinary numbers sequence is not yet formulated in this quick note, the symmetry
of the pattern compared to the odd fibbinary numbers combined with the confirmation for n to several million is
reassuring.
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Zeckendorf Fiby
(N) (N)
{1} 2}
(3. 11 {4, 2}
(3.1} {3. 2}
{8 1} {6, 2}
{8 3.1} {6, 4. 2}
{13. 1} {7.2}
{13, 3, 1} {7. 4,2}
13,5, 1} {7.3.2}
{21, 1} {8. 2}
{21, 3, 1} {8. 4.2}
{21, 5, 1} {8.3,2}
{21, 8, 1} {8, 6. 2}
21,8, 3. 1} {8,6.4, 2}
(34, 1} {@. 2}
34,5, 1} 9. 4.2}
{345, 1} {9. 3.2}
{34, 8, 1} {@. 6. 2}
(348,351} {96, 4,2}
(34, 15, 1} {9, 7.2}
{34,153, 3, 1} {9, 7.4,2}
{34, 13, 5, 1} @ 7.5 2}
{33, 1} {10, 2}
{33, 3, 1} {10, 4, 2}
{35, 5,1} {10, 5, 2}
{35. 8,1} {10. 6, 2}
{55, 8, 3, 1} {10, 6, 4, 2}
{33, 13, 1} {10, 7, 2}
{35,153, 3, 1} {10, 7, 4, 2}
{35,153, 3, 1} {10, 7, 3, 2}
{35, 21, 1} {10. 8.2}
{35.21, 3,1} {10, 8. 4. 2}
{35,201, 5,1}  {10.8.5, 2}
{35,21, 8,1} {10.8, 6. 2}
{35,21,8,3, 1} {10, 8.6.4, 2}
{89. 1} {11, 2}
{89.3, 1} {11, 4,2}
{89.5, 1} {11.5,2}
{89, 8. 1} {11. 6.2}
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nth Odd
FibBinary
1
5
9
17
21

nFib
Bin

00000000001, f1.1.0,1,1,1.10.1, 1,2}

00000000101,
00000001001,
00000010001,
00000010101,
00000100001,
00000100101,
00000101001,
00001000001,
00001000101,
00001001001,
00001010001,
00001010101,
00010000001,
00010000101,
00010001001,
00010010001,
00010010101,
00010100001,
00010100101,
00010101001,
00100000001,
00100000101,
00100001001,
00100010001,
00100010101,
00100100001,
00100100101,
00100101001,
00101000001,
00101000101,
00101001001,
00101010001,
00101010101,
01000000001,
01000000101,
01000001001,
01000010001,

Composition
Binary {1,2}

{LLLL 111,22}
LLL1L11,21.3}
L1 L1121 1.2}
{L1LL112273}
{LLLL211L1L2}
{1.1,1,1,2,1,2.2
{1.1,1,1.2,2,1.2
L1211 112}
(LL120122}
(1.L1.2.1.21.2}
(L1 L22113}
{L1.1.2.222}
LL2 111113}
(LL2LLL22}
{L1L21.1.21.3}
{1.1,2,1.2.1, 1.2}
{1.1.2,1.2.2.2}
(1LL22111.2}
(L1.221.22}
{1.1,2.2.2. 1,2}
L2111 113}

{1.2,1,1,1,1,2.2
{1.2.1.1.1.2.1.2
{1.2.1,1,2,1.1.2}

(L2 L2112}
(L2.1.2.1,2.2}
(L2122 1.2}
(.22 11112}
(.2.21.1,2.2}
(L2212 1.2}
(L2221, 1.2}
1,222,212}
2LLLLLLLDY
2LL1LLL2 3}
2LL1L1L21.2}
2.L11211.2}

nFib
Gray
1
7
13
23
31

48
55

61
97

383
30
387
409
415
433
439
443
481
487
483
505
i1l
169
173
781
793

nFib Composition

Gray Bin GrayCode
00000000001, f1.1,1,1,1.1,1,1,1,2}
00000000111, f1,1.1,1.1,1,1, 4}
000000011017, {1.1,1,1, 1.1, 3,2}
00000011001, f1,1,1,1.1,3, 1,2}
00000011111, 1,11, 1,1, 6}
00000110001, {1.1.1,1,3. 1,1, 2}
00000110111, {1.1,1.1,3, 4}
00000111101, f1,1.1,1.3,2
00001100001, f1,1,1,3,1,1,1,2}
00001100111, 11,13 1,4}
00001101101, {1.1,1,3,3,2}
00001111001, {1,1,1,5, 1,2}
000011111113 {1,1,1, 8}
00011000001, {1, 1.3, 1, 1.1, 1,2}
00011000111, 11,3114}
00011001101, {1,1.3,1,3,2}
00011011001, f1,1.3,3.1, 2}
00011011111, {1, 1,3, 6}
00011110001, 1.1,5. 1,1, 2}
000111101113 {11,534}
00011111101, {1.1.7, 2}
00110000001, {1.3. 1,1, 1.1, 1,2}
001100001114 (13,11 1,4}
00110001101, f1,3.1,1.3,2
00110011001, {1,3.1,5, 1,2}
001100111114 {1, 3,1, 6}
00110110001, {1,3.3, 1,1, 2}
001101101113 {1,3.3, 4}
00110111101, {1,3.5, 2}
00111100001, {1.5,1.1,1,2}
001111001113 {1.5. 1, 4}
001111011013 {1,5.3, 2}
00111111001, {1,7.1, 2}
00111111111, {1, 10}
01100000001, (3.1.1,1,1,1, 1,2}
011000001113 (3,011,011, 4}
01100001101, {3,1.1,1,3, 2}
01100011001, (3,1,1.31,2}

FIG. 1: Comprehensive list of odd fibbinary related elements
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(N)
{2}
{3}
{3}
{5. 2}
{8}
{8, 2}
{8, 31
{13}
{13, 2}
{13, 5}
{13, 5}
{13, 3,2}
{21}
{21, 2}
{21, 5}
{21, 5}
{21,3,2}
{21, 8}
21,8, 2
{21, 8, 3}
{34}
{34, 2}
£34. 3}
{34, 5}
34,5, 21
{34, 8}
{34, 8,2}
{34, 8, 3}
£34. 13}
{34, 13, 2}
34,13, 3}
{34, 13, 5}
134, 13,52}
{33}
{35, 2}
{33, 3}
{33, 5}
{33.3.2}
{33, 8}
{33, 8,2}
{35, 8,3}
{53, 13}
{55, 13, 2}
{55, 13, 3}
{55, 13. 5}
(55,13, 3,2}
155, 21}
{55, 21,2}
{55, 21. 3}
{55, 21, 5
{55,215 2}
(55,21, 8}
{33,121, 8, 2}
{33, 21, 8, 3}
{89}
{89. 2}
{89, 3}
{89. 5}
{89, 3,2}
89, 8}
{89, 8, 2}
{89. 8, 3}

Fiby
(N)
{31
4
{5}

3. 31
{6}

{6. 3}

{6. 4}
{7

{7. 31

. 4

{7. 51

{7.3.31
{8}

{8. 3}

{8. 4}

{8. 3}

{8. 3.3}
(8. 6}
{8, 6 3}
{8. 6, 4}
{8

{8 3}

{8. 4

{8 31

{9. 3, 3}
{8, 6}
{8. 6. 3}
8.6, 4}
{8. 7}
8. 7.3}
{8, 7.4}
8. 7.3}
{9.7.5.3}
{101
{10, 3}
{10, 4}
{10, 5}
{10. 3, 3}
{10, &}
{10, 6, 3}
{10 6, 4}
{10, 7}
{10, 7, 3}
{10, 7. 4}
{10. 7. 5}
{10, 7. 3. 3}
{10, 8}
{10 8. 3}
{10, 8, 4}
{10. 8. 5}

{10, 8.5, 3} 5

{10, 8. 6}
{10, 8, & 3}
{10, 8. 6. 4}

{11}
{11, 3}
{11, 4}
{11, 5}

{11, 5. 3}

{11, 6}
{11, 6.3}
{11. 6, 4}
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34
36
40
42
64
66
68
12
T4
80

-
¥

84
128
130
132
136
138
144
146
148
160
162
164
168
170
236
238

BEE

274
276
288
290
202
296
2098
320
i
34
328
330
336
338
340
512
14
jl6
320
522
528
330
332

nFib
Bin
00000000010,
Q0000000100
00000001 000,
00000001010,
00RO 1 OHR0
(0000010010,
00000010100,
Q0000100000
00000100010,
Q0000100100
Q0000101 000,
00000101010,
0001 OO0
00001000010,
00001000100,
Q0001001000
00001001010,
00001010000,
000010100104
00001010100,
00T OOM0
00010000010,
00010000100,
(0010001 (oe0
000100010104
(000 100 1Ry
00010010010,
00010010100,
000101 00000
00010100010,
00010700100,
00010101000
00010101010,
Q0L OO0
00100000010,
Q0100000100
Q0100001 000,
00100001010,
Q010001 (000,
00100010010,
00100010100,
QOO0 M0
00100100010,
00100100100,
00100101000,
001001010104
00101000000,
00101000010,
00101000100,
00101001000,
001010010104
00101010000
00101010010,
00101010100,
01000000000,
01000000010,
01000000100,
Q1000001 (M0
01000001010,
01000010000,
01000010010,
01000010100,

Composition

Binary {1,2}
f1.1,1,1,1,1,1, 1.2, 1
l.

{1.1,1.1. 1, l. 2.2, l}
LLLLL2 L1 11}
LLL1L1L2 121}
1,111,122 1.1}
1.1, 1.1.2. 1. 1.1, 1, 1}

LL1L1L2 1,121}
{L,1,1,1,2,1,2, 1.1}
L1122 1,11}
(1.1,1,1,2.2.2. 1}
L2 111011}
{1.1,1.2,1,1.1, 2. 1}
(L1,1,2,1, 1,21, 1}
(L1,1,2.1.2. 1.1, 1}

{L1,1,2,1,2.2.1}
{1.1,1,2,2, 1.1, 1. 1}

LLLL2 1)
LL2LLL2L1
LL2 1,121,011}

{1,1,2.1.1,2. 2.1}
L1L2121L111}
{11,212, 1,2, 1}
1.1,2.1.22.1.1}
1.1,2.2.1.1.1.1. 1}
(1.1,2.2.1.1.2. 1}
{1,1,2,2,1.2. 1.1}
(1L1,2.2.21.1.1}
{1.1,2,2,2.2. 1}
L2LLLLLLLI}
(L2 L1LLLL21}
(L2111, 1,21, 1}
(L2, 11,12, 1.1, 1}
(1.2,1.1,1,2.2. 1}
(L2112 1. 1.1, 1}
(1.2,1.1.2.1.2. 1}
{1.2,1,1,2.2. 1.1}
{1,2,1.2, 1, 1,1, 1. 1}

L2121, 1,21}
{1,2,1.2, 1.2, 1.1}
{1,2.1.2.2 1. 1.1}
1,2,1,2,2, 2.1}

L2201, 1,11}

(1.2.2.2. 1111}
{1,222, 1.2, 1}
1.2,2,2.2. 1, 1}

2111111111}

JLLL
RLLLLLLLL
21,111,211, 1}
21111221}
RLLL2LLL1
21112121}
2,1,1,1,2,2,1, 1}

nFib
Gray

108
111
120

126
192
193
198
204
207
216
219
m
240
243
246
23
235
334
387
390
396
309
408
411
414
432
433
438
444
447
430
483
486
492
495
304
307
310
768
7
T4
180
183
192
793
198

nFib
Gray Bin
00000000011,
00000000110,
00000001100,
00000001111,
00000011000,
00000011011,
00000011110,
00000110000,
00000110011,
00000110110,
00000111100,
000001111115
00001100000,
00001100011,
00001100110,
00001101100,
00001101111,
00001111000,
00001111011,
00001111110,
00011000000,
00011000011,
00011000110,
00011001100,
00011001111,
00011011000,
00011011011,
00011011110,
00011110000,
00011110011,
00011110110,
00011111100,
00011111111,
00110000000,
00110000011,
00110000110,
00110001100,
00110001111,
00110011000,
00110011011,
00110011110,
00110110000,
00110110011,
00110110110,
00110111100,
00110111111,
00111100000,
00111100011,
00111100110,
00111101100,
00111101111,
00111111000,
001111110115
00111111110,
01100000000,
01100000011,
01100000110,
01100001100,
011000011115
01100011000,
01100011011,
01100011110,

FIG. 2: Comprehensive list of even fibbinary related elements

Composition
GrayCode

fLL1,1,1,1.1, 1,1, 3}

{.1,1,1,1.1, 1,3, 1}

f.1,1,1,1.1,3, 1,1}
f1,1,1, 1,1, 1,3}

{L1.1,1,1.3.1.1.1}
{LLLL133}
fl,1.1,1,1,5,1}

{1.1,1,1,3.1, 1,1, 1}
{L1L11L313}
{LLL1L331}
{LLLL511}

{LLLLT}

{L1.1,31.1.1.1.1}
{1,1,1,3, 1,1, 3}
{LL13131}
{L1L13311}

{LL1 1375}

f1,1,1,5, 1,1, 1}
f1,1.1,5, 3}
{LLL71}

{L1.3,1,1.1.1.1. 1}
{L1L3 L1123}
f1,1.3,1,1,3.1}
{L1L3 1311}

f1,1.3, 1, 3}

{133 111}
{L.1.3 3 3}
{LL351}

f1,1.5, 1,1, 1.1}
1,15, 1,3}
f1,1.5, 3.1}
{LL7.11}

{1, 1,9}

.3, 1,1,1,1,1, 1,1}
{13, 1,1, 1,1, 3}
1,3, 1,1,1,3, 1}
f1,3.1,1,3,1, 1}

{1,351, 1, 3}

1,3, 1,3, 1,1, 1}
{L.3.1.3 3}
{L3L51}

{L3.3 L1111}
{L.3.3. 1.3}
{1,3, 3,31}
f1,3.5, 1.1}

{L37}

{L5 L1111}
{L.5. 113}
f1,5.1,3. 1}
{L3311}

{155
{L7.L11}
{L.7.3}
{L.9.1}

B.11,1.1.1,1, 1,1}
8.LLL1L1L3}
$3.1.1,1. 1.3, 1}
B.LLL3 11}

$3.1.1.1, 5}

{3.1,1,3, 1,1, 1}
3.1, 1.3, 3}
G.LL51}




