The Beauty of Beatty Sequences - Part I

Sela Fried

1 Introduction

We continue the exploration of the Cloitre walks of the Beatty sequences of
the form B /y (cf. [1] and [2]). This time, we allow movement in only three
directions (see, for example, A096268 and A 182581 in the on-line encyclope-
dia of integer sequences [3]). We are still working on the Cloitre walks that
result from movement in five directions and hope to be able to share them
with you in the near future.
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https://oeis.org/A096268
https://oeis.org/A182581

Figure 1: The Cloitre walk of the sequence of parities of B, sz.
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Figure 2: The Cloitre walk of the sequence of parities of B, 3.
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Figure 3: The Cloitre walk of the sequence of parities of B, z;.
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Figure 4: The Cloitre walk of the sequence of parities of B, qz5.
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Figure 5: The Cloitre walk of the sequence of parities of B /.
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Figure 6: The Cloitre walk of the sequence of parities of B /5.
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Figure 7: The Cloitre walk of the sequence of parities of B 3.
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Figure 8: The Cloitre walk of the sequence of parities of B sz5.



Figure 9: The Cloitre walk of the sequence of parities of B, 3.
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Figure 10: The Cloitre walk of the sequence of parities of B, 55.
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Figure 11: The Cloitre walk of the sequence of parities of B, 7.
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Figure 13: The Cloitre walk of the sequence of parities of B, 5.
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Figure 14: The Cloitre walk of the sequence of parities of B 5.
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Figure 17: The Cloitre walk of the sequence of parities of B 5.
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Figure 18: The Cloitre walk of the sequence of parities of B ;.
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20



\ A\
NAWAVA
\ A\ \_\V/
NAVANAVAY/
A A ANV
NAVAVAVANA
VAV

AVAVA!
AVAVAVA
NN\
JAVAVAVAVA
VAV
NAVAVAVAWA

® % S

NAVAAAA
NAVAVAVANA
IVAANAVA VA VA
\VAVAVAVA VA
VA N\ N\
\VANANA
VA

VAV
VAV
\VAVAVAVAVA

\VAVAVAVAY/
'\ \/

f B s

Figure 20: The Cloitre walk of the sequence of parities o
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Figure 21: The Cloitre walk of the sequence of parities of B_ /5.
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Figure 22: The Cloitre walk of the sequence of parities of B_/=.
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Figure 23: The Cloitre walk of the sequence of parities of B ;.
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Figure 24: The Cloitre walk of the sequence of parities of B /3.
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Figure 25: The Cloitre walk of the sequence of parities of B z3.
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Figure 26: The Cloitre walk of the sequence of parities of B /.

27



N aVa a
0 0»4» »4»4»0»4»‘
AYAYATAYATAVAYa
AN A NN & 4 4
ANSNN NV 7 0 7 4 AN S\ W0 J 4
r 2 2 4 4% % % %Y Y 4 4
V 2 & 253 3. 3.3

U0
-

r 2 2 2 2% % % %)
VY 2 2 250% % 3.

ANV 2 7 4 A % ¥
AN NV 7 0 0 /3 N N

Y 2 4 A S W WNY 4

A A
CRKAX XX
AVAYAYAYAYAYAVa
AN N NNV 7 ¢ 4
ASNSNNN 0 4 A S % ¥
r 2 2 7 2% % % %\ 9 Y 2 7 4 2% % %%
r £ 2 £33 % 3\
VAVAVAVAYLY,LY,V

AR KAAAAX 20

AYAYAYAYAYaYAYa
AN NNV J J 4
A\ eysss AN S\ W § 4

r 2. 2 4 25 % % % Y ' £ 4
V £ £ £3% % %)
VaVaVaVaVaVaVaV

r £ 2 2% % % %

AN 2 £ 4 A S N VNP 4
A\SFsSSF.A\\\\"SF~§
2 24 25% % 3. r £ 4

AN NP & ¢ 4 A%

Figure 27: The Cloitre walk of the sequence of parities of B /5.
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Figure 28: The Cloitre walk of the sequence of parities of B, zz3.
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Figure 29: The Cloitre walk of the sequence of parities of B ;.
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Figure 30: The Cloitre walk of the sequence of parities of B /5=.
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Figure 32: The Cloitre walk of the sequence of parities of B /zg7.
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Figure 34: The Cloitre w



\/ \/\/\ /IN/\/ \/
NI
\\ /7 /7 \\ //
/\ \ / /\ \ / /\
\/ /IN\/\/\ \7/\/\/ ‘ IN\/\/\ \/

‘4»4»0 0»4»4» 0 INYN/ /
\/ VAVAVAVAVAVAVAVAVAVAVAVAY, \/

A\ N/N/N/N/NINININININININY /
VAVAVAVAVAVAVAVAVAVAVAVAVAVAY,
>’<><‘<>4>4>4>4‘4><>4>4>4‘4>4.>
\/ \/

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA'
A N N/N/N/NINININININININININININL S
\/ \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY, \/
AVAVAV AT AVAVAVAVAVAVAVAVAVAVAMMMAVAY Y.
VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY,
N _N/N/NNINININININININININININININONINONL N
\/ AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA \/
A NMNNNNNNINININININININININENINENINONINL L

AW A HAVAVAVAAVAVAVAVAVAVAVARMLVAVAVAMMNV &
\ { INONINONONININONINENONININONINI NN DN ~.
\/\/ ’4’4’4>4>4>4>4>4’4’4’4’4’4’4’4’4’4’4’4 ‘ \/\/
\ INONNNINNINININININONINONNINONND N/

AV AVAVAVAVAAVANMVAVAVAVAMMAAY Y,
AP AAVAVAVAVAVAVAVANRMVAVAVAVAMMNIV &
AW INCNINININININININININONE NN A

OQLOKNNEOVONNY

Figure 35: The Cloitre walk of the sequence of parities of B /5.

36



AVAVAY,
\VAVAVAVARAVANWAVAVAVAY,
\VAVAVAVAVAVA

AVAVAVAVAVA
\V/\/\/\/\

\VAVAVAVAVAVAVAVAVAVA

VL
\N/\/\/\/

Figure 36: The Cloitre walk of the sequence of parities of B /g=5.
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Figure 37: The Cloitre walk of the sequence
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Figure 38: The Cloitre walk of the sequence of parities of B, /5.
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Figure 39: The Cloitre walk of the sequence of parities of B /g93.
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Figure 40: The Cloitre walk of the sequence of parities o
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Figure 41: The Cloitre walk of the sequence of parities of B_ /3.
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Figure 44: The Cloitre walk of the sequence of parities of B /.
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Figure 45: The Cloitre walk of the sequence of parities of B /g55.
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Figure 46: The Cloitre walk of the sequence of parities of B sg;.
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Figure 47: The Cloitre walk of the sequence of parities of B gzz.
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Figure 48: The Cloitre walk of the sequence of parities of B sz5.
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Figure 49: The Cloitre walk of the sequence of parities of B_/g5.
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The Cloitre walk of the sequence of parities of B /g35.
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Figure 51: The Cloitre walk of the sequence of parities of B /gg7.
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Figure 52: The Cloitre walk of the sequence
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Figure 53: The Cloitre walk of the sequence of parities of B_q755.
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Figure 54: The Cloitre walk of the sequence of parities of B 77
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Figure 56: The Cloitre walk of the sequence of parities of B 5735
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Figure 58: The Cloitre walk of the sequence of parities of B /g33.
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Figure 59: The Cloitre walk of the sequence of parities of B /53
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Figure 63: The Cloitre walk of the sequence of parities of B /3.
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Figure 64: The Cloitre walk of the sequence of parities of B /zg3.

65



AVA
N\

N/

e

R AR
RIS

S
/\ P’P‘P P’P‘P P’ /\
R

Figure 65: The Cloitre walk of the sequence of parities of B, 753
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Figure 67: The Cloitre walk of the sequence of parities of B .
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Figure 68: The Cloitre walk of the sequence of parities of B, iz
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Figure 71: The Cloitre walk of the sequence of parities of B qz3.
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Figure 72: The Cloitre walk of the sequence of parities o
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Figure 73: The Cloitre walk of the sequence of parities of B, 5.
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Figure 74: The Cloitre walk of the sequence of parities o
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The Cloitre walk of the sequence of parities of B_/zz5
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Figure 77: The Cloitre walk of the sequence of parities of B qg17-
78



\/ \/ \/ \/ \/\/\/\/\/\/\/\/ \/ \/ \/ \/
‘b I\ /Z\ /Z\ >’4>4>4.>‘> /\ P‘b‘
\/\/\/\/\ IN/\Z\/\Z\/\/\/\/\ IN/\/\/\/
\/\/\/\/\ IN/\/\ 4>4-4>4 IN/\/\ IN/\/\/\/
\/ ‘>< /\/\ 4>‘.4>' \/\/ ‘>< ‘>< /\/\ <>' \/
v, ‘><>-><> \\ 4* ‘>< ><>-><>. \V
\/ <><

\ \/\ \/ \/ \/ /\
\\/\/\/\/\/\/\ /\ /\/\I\/\I/\/\/\/
\/ \/ \/ \/ \/\/\/\/\/\/ \/ \/ \/\/\/\/\/\/\

4>~>~>~>’4>4>4>4>4’4>~>~><>4>4>4>4>4
VVY, N/ \/ \IN/\NINININININE. N \ININININININN
‘P AWFA >’4>4>4.>‘> AWAWARYAN
\/\/\ IN/\I\/ N/ \/\/\ AVAVAVAVAVAVAVAV,

’4’ ’

ATIC A7 A7 AR A A A AN A
V FFQQ VV *b(bb(b« V ‘b

‘ ‘P‘

VAVAVAVAVA * INNYNNYNLN/ L \/\\/\\
>’4>< \/ 4><.>4><>’4 VAR VARY,
<>4>4><-<>~>~><.<><><><>4>4>~>~>~>4-4>
VNV, N/ \/ \Y \INNINYNY\NNY Y \/ \/

<><0<>~>~> INVNYNENYNYN /N N\ /N N
\7/\/\/ \/ \/ \/\/\/\/\/

Figure 78: The Cloitre walk of the sequence of parities of B_/ge1-
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Figure 79: The Cloitre walk of the sequence of parities of B, 557
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Figure 80: The Cloitre walk of the sequence of parities of B /g97-
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Figure 82: The Cloitre walk of the sequence of parities of B_qg5-
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Figure 83: The Cloitre walk of the sequence of parities of B g5
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Figure 84: The Cloitre walk of the sequence
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