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The Braider 1351

A Braiding Project — A walking stick with knots

Many forms of walking sticks can be decorated with braided knots, but for this
project we assume that the actual cane of the walking stick is of a slightly tapered
cylindrical form with an upper diameter of approximately 25 mm. and lower diameter
of approximately 19mm. over a length of approximately 82em.. The walking stick
we envisage here consists of four parts which screw together: the handle and a three
section cane; this to enable easy transportation when required. The braiding material
of various colours is braided synthetic round cord of 2mm. diameter.

In this initial walking stick project we will use knots which can readily be braided to
their weaving-pattern. There are four sets of Column-coded Regular Knots which lend
themselves especially to weaving-pattern braiding :

i.  The string-run is typified by p = nb+ 1, where nb = am (a-pass Regular
Knot); n, @ and , m are natural numbers.

if. The string-run is typified by p = nb—1, where nb = am (a-pass Regular
Knot); n, « and m are natural numbers.

iii. The string-run is typified by p=nm+1, b = nm — n+ 1 (n-pass Regular
Knot); n = a and m are natural numbers.

iv. The string-tun is typified by p=nm 41, b = nm + n + 1 (n-pass Regular
Knot); n = a and m are natural numbers.
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Fig.1088 — Set i with p=nb+1.
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Most used by pattern-braidersis n =1, thus p = b+ 1. Since nb = am, it follows
that b = am. The braiding sequence for a = 1 is depicted in Fig. 1089; left of the
vertical line for b = m = odd , and right of the vertical line for b = m = even. It shows
that the pattern gets built up from the two bight-boundaries towards the centre.
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Fig. 1089 — Braiding sequences for p=b+1=am + 1, where a =1.

In addition to the pattern-building procedure from the two bight-boundaries towards
the centre, there are, when n > 1, a further n — 1 equispaced positions hetween the
two bight-boundaries from where pattern-building starts. These further n —1 starting
positions are the further crossings encountered by half-cycle 2. In order to get the
codings at these further n — 1 pattern-building start-position correct we can make use
of the tables in Fig. 1091 when a = 1, the tables in Fig. 1092 when o = 2, the tables in
Fig. 1093 when « = 3, and the tables in Fig. 1094 when o = 4. Further tables can then
be employed for further values of e. The general algorithm diagram, which displays
one of such further n — 1 equispaced positions between the two bight-boundaries from
where pattern-building starts, is depicted in Fig. 1090.
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Fig. 1090 — One of the further n — 1 pattern-building centres.
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Fig. 1091 — Tables associated with o = 1.
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Fig. 1092 — Tables associated with a =

When a =1 or a =2 we require only the column-codings of the crossings encoun-
tered by the half-cycles 2 and 3 (i = 0) associated with the pattern-building centres

additional to the n = 1 pattern-building sites; when « = 3 we require not only the

column-codings of the crossings encountered by the half-cycles 2 and 3 (¢ = 0), as-

sociated with the pattern-building centres additional to the n = 1 pattern-building
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sites, but also the column-codings of the crossings encountered by half-cycle 4 (7 < 1)
associated with the pattern-building centres additional to the n = 1 pattern-building
sites; when « = 4 we require the column-codings of the crossings encountered by the
half-cycles 2, 3, 4 and 5 (z < 1) associated with the pattern-building centres additional
to the n = 1 pattern-building sites; etc.
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Fig. 1093 — Tables associated with a = 3.

An example for @« =4, b =12, n = 3, with an over-crossing for the first crossing
encountered by half-cycle 2, is shown in Fig. 1095. Since m =9 = odd (nb=3 x 12 =
36 = am), this 4-pass Regular Knot is a 4-pass Headhunter’s knot.

We can either memorise the codings assoctated with the first five half-cycles as
obtained from the lower table in Fig. 1094 (the relevant table section is shown at the
upper-left in Fig. 1095) and displayed at the upper-right in Fig. 1095, or by braiding the
first five half-cycles in accordance with this relevant table section as follows:

L — R : Free run.
R— L i=0 : o—u—o.
L— R r=0 : u—o0o—u.
R— L i =1 : 20—2u—2o.
L—R i=1 : 2u—20—2u.

o~
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The further 19 half-cycles can now readily be pattern braided.

Although it sufficient to establish the first three half-cycles in order to braid this
knot by means pattern-braiding, in general this will not he sufficient (note from the

tables in Fig. 1094 that for pattern-braiding the 4-pass Gaucho and Headhunter’s knots

448w or b=8+ 8w.

with n > 1, the first three half-cycles only suffice when b
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Fig. 1094 — Tables associated with «

, the periodic sequence of pattern

Note that the coding patterns of the n—1 pattern-building start-positions, additional

to the n = 1 pattern-building sites, exhibit a periodic sequence. With b = v + 2aw,

where 2 < v < 2a and w is a whole number

~-building

2a
g.c.d.(v, 2a)

start-positions, additional to the n = 1 pattern-building sites, consists of
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consecutive coding patterns.

NN NN X fesean

n=3 n=2 p-l=nb

Fig. 1095 — o =4, b =12, n =3, first crossing by half-cycle 2 an over-crossing.
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Flg, 1096 — Set ii with p

Most used by pattern-braidersis n =1, thus p =56 — 1. Since nb= am, it follows
that & = am. The braiding sequence for « = 1 is depicted in Fig. 1098; left of the
vertical line for b = m = odd , and right of the vertical line for & = m = even . It shows
that the pattern gets built up from the two bight-boundaries towards the centre.
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In addition to the pattern-building procedure from the two bight-boundaries towards
the centre, there are, when n > 1, a further n — 1 equispaced positions between the
two bight-hboundaries from where pattern-building starts. These further n —1 starting
positions are the crossings encountered by half-cycle 2. In order to get the codings at
these further n—1 pattern-building start-position correct we can make use of the tables
in Fig. 1099 when « = 1, the tables in Fig. 1100 when a = 2, the tables in Fig. 1101
when a = 3, and the tables in Fig. 1102 when « = 4. Further tables can then be
employed for further values of . The general algorithm diagram, which displays one
of such further n—1 equispaced positions between the two bight-boundaries from where
pattern-building starts, is depicted in Fig. 1097.

—
1 2 b-1 0 1 b-3 b-2
F3 « . EER] . » ] . o - .

b-2 b-3 1 0 b-1 4 {

Fig. 1097 — One of the further n — 1 pattern-building centres.
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Fig. 1098 — Braiding sequences for p=b—1=am — 1, where aa =1.
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Fig. 1099 — Tables associated with a =1.
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Fig. 1100 — Tables associated with a = 2.

When o =1 or a =2 we require only the column-codings of the crossings encoun-
tered by the half-cycles 2 and 3 (hence associated with bight-mumnber ¢ = 0) associated
with the pattern-building centres additional to the n = 1 pattern-building sites; when
a = 3 we require not only the column-codings of the crossings encountered by the
half-eycles 2 and 3 (hence associated with bight-number ¢ = 0), associated with the
pattern-building centres additional to the n = 1 pattern-building sites but also the
colummn-codings of the crossings encountered by half-cycle 4 (hence associated with the
bight-numbers 7 = 0 and i = 1) associated with the pattern-building centres additional
to the n =1 pattern-building sites; when a = 4 we require the column-codings of the
crossings encountered by the half-cycles 2, 3, 4 and 5 (hence associated with bight-
numbers 7 = § and i = 1) associated with the pattern-building centres additional to
the n =1 pattern-buildig sites; etc.

An example for &« =4, b = 10, n = 3, with an over-crossing for the first crossing
encountered by half-cycle 2, is shown in Fig.1103. Since m = 7 = odd (nb—2 =
3x 102 =30~2= 28 = am), this 4-pass Regular Knot is a 4-pass Headhunter’s
knot.

We can either again memorise the codings associated with the first five half-cycles
as obtained from the lower table in Fig. 1102 (the relevant table section is shown at the
upper-left in Fig. 1103) and displayed at the upper-right in Fig. 1103, or by braiding the
first five half-cycles in accordance with this relevant table section as follows:

1. L—R : Free run.

2. R— L t=0 : Z2o.
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3. L—R t=0 : 2u.

4, R— L 1=1 : 4do—u.

5. L—R i=1 : 4du—o.

The further 15 half-cycles can now readily be pattern braided.

Note that we do require here the first five half-cycles for establishing the braid-
pattern at the n — 1 pattern-braiding centres additional to the n = 1 pattern-building
sites. Note furthermore from the tables in Fig. 1102 that for pattern-braiding the 4-pass
Gaucho and Headhunter’s knots there are no b-values for which the first three half-cycles
are sufficient for establishing the braid-pattern at the n — 1 pattern-braiding centres,
additional to the n = 1 pattern-building sites, when n > 2. For pattern-braiding the
4-pass Gaucho and Headhunter’s knots, the first three half-cycles are only sufficient for
establishing the braid-pattern at the n — 1 = 1 pattern-braiding centre (hence when
n = 2), additional to the n =1 pattern-building sites, for 6 = 548w and 6 = 9+ 8w,
where w is a whole number.
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AANANAN SN AW ANANANAY AN = | sessr
vis etz [aon | neto | ws | o [ wer | we | wes | wet | s | e | priemes

NN 2 2 N2 NSNS AR 2 2] 5 oo
N2 22 NSNS SNV 2 27 2SN SINA SN = |
N2 A NN A NS A 2 NS 2 2 A = [z
WD ZANTENS S 28 V2 SN U V2 NN I e
NLINLINGING NG NG NG TN NG ING TN L NG 2| s
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Fig.11101 — Tables associated with « = 3.

The coding patterns of the n — 1 pattern-building start-positions, additional to the
n = 1 pattern-building sites, exhibit again a periodic sequence. With b = v + 2aw,
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(v, 2a)

attern-building
2

, the periodic sequence of p

start-positions, additional to the n = 1 pattern-building sites]t, consists of zod

where 2 < v < 2o and w is a whole number

consecutive coding patterns.
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Fig. 1102 — Tables associated with o

An example of a 4-pass Headhunter’s knot with m = 7, and n = 3 hence with

= 10 is shown in Fig. 1103,

28 and b= am+2

am=4x7

28 -2
3

n

1 pattern-building sites are the two sites, one at the left-hand bight-

I The n
boundary and one at the right-hand bight-boundary.
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ab-1xp
nb-2xp-1:=4n
bz10
nz3

bz2+8w
wz)

bz2t8w

pr1=nb-2

n=2

NN X

o/
e

n

Fig. 1103 — o =4, b =10, m = 7, first crossing by half-cycle 2 an over-crossing,.
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Fig. 1104 — p=nm+1,b=nm —n+1, hence A*=m —1.

With Euclid’s algorithm we obtain the path-formula [1;m — 1,7 — 1,1] of p/b =
nm+1/nm—n+1 in the RKT and from the path in the RKT we obtain A* =m —1.

. Y b_l t ES
See Fig.1104. Hence A* = . Consequently |nA*|, =b—-1], =b—-1.
n
. T n
= = = = Ay = =
g 5 3 5 g9 s &7 8
= -~ - = - e —.._E. -~ g - &= _
g - 8 = g b E:: E“E E'E 5 E
W o= n = [T W £
W = w o Wl 3 i O [ =] [T [7% ] o
£3 Ea 3 £3 23 Ea £a E£E3
1* I | [ | | | I
A b1 b-2 b-3 2 1 o {n-11A%
x-.A*... 6 ; é * . . .. . x
{n-1} b-3 b-2 b-1 AF
[ I~ (. | { | } i
= * + +
z = Z Z
s = 3’.;' ST 3 F FS 3
= & - E - & - B P oy = e
gﬂ 8‘3 iljﬂ Bc g("g "-_J.l\‘j tGI: S“'
vl = = =z v = s T 8
g2 B2 K g3 K 58 88 g2
£ 2 E2 E 3 £ 3 &3 &3 B3 =3
z8 Z 8 =8 =8 Z8 Z8 zZg zZ8
-—

Fig. 1105 — The general layout of the algorithm diagram.

The general layout of the associated algorithm diagram is depicted in Fig.1105.
The intersection-columns, indicated by the dots, can be given an a-pass coding, where
o = n. Examples for o =n equal 1, 2, 3 and 4 are shown in Fig. 1106.

The braiding of such an a-pass column-coded Regular Knot consists of n = o stages:
the first stage produces a. p/b = m + 1/m under-over coded Regular Knot (a one-pass
Regular Knot), the second stage transforms this p/b = m -+ 1/m under-over coded
Regular Knot into a p/b = 2m + 1/2m — 1 two-pass Regular Knot, the third stage
transforms this p/b = 2m+1/2m 1 two-pass Regular Knot into a p/b = 3m+1/3m—2
three-pass Regular Knot, the fourth stage transforms this p/b = 3m +1/3m — 2 three-
pass Regular Knot into a p/b = 4m + 1/4m — 3 four-pass Regular Knot, and so on.

Note that the first stage is set i with n =1 and nb= b= am = m. See the upper
two algorithm diagrams in Fig. 1106.

The first stage has been completed after half-cycle 2A* + 2 = 2m has been laid
down up to the Standing End (half-cycle 2A* 4+ 2 = 2m reaches the Standing End at
the lower left-hand A*-crossing in the algorithm diagrams of Fig. 1107).

The second stage starts at the end of half-cycle 2A* +2 = 2m with an over-crossing
on the Standing End and ends when half-cycle 4A* +2 = 4m —2 reaches the lower left-
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hand 2A*-crossing. The odd-numbered half-cycles in this stage build the 2-pass pattern
sequence from the right-hand bight-boundary towards the left-hand bight-boundary and
start from the left-hand bight-boundary with the crossings sequence u —o—--- till the
2-pass pattern sequence has been reached. The even-numbered half-cycles in this stage
build the 2-pass pattern sequence from the left-hand bight-boundary towards the right-
hand bight-boundary and start from the right-hand bight-boundary with the crossings
sequence o —u —+-- when m = odd or u—o— - when m = even till the 2-pass

pattern sequence has been reached.
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Fig. 1106 — set iil with « =1, 2,3 and 4.

The third stage starts at the end of half-c¢yele 4A*+2 = 4m—2 with an over-crossing
on the Standing Fnd and ends when half-cycle 6A* 42 = 6m —4 reaches the lower left-
hand 3A*-crossing. The odd-numbered half-cycles in this stage build the 3-pass pattern
sequence from the right-hand bight-boundary towards the left-hand bight-boundary and
start from the left-hand bight-boundary with the crossings sequence 2u—20—--- till the
3-pass pattern sequence has been reached. The even-numbered half-cycles in this stage
build the 3-pass pattern sequence from the left-hand bight-houndary towards the right-
hand bight-boundary and start from the right-hand bight-boundary with the crossings
sequence 20—2u—--- when m = odd or 2u—20—--- when m = even till the 3-pass
pattern sequence has bheen reached.
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the upper

5 11

. 1107 — Towaxds the end of the first stage, start of the second stage.

18
. 1108 shows an example where n =3, m = 7. The bold half-cycle

string-run diagram are the half-cycles in the first stage. The bold half-cycles in the

18
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lower string-run diagram are the half-cycles in the first and second stage. The dotted
half-cycles in the lower string-run diagram are the further half-cycles in the third stage.
612185 11174 10163 9 162 § 141 7130 § 12

* & & ® & = & & x 3 = - - L.

= X
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Fig. 1108 —p=nm+1,b=nm—n+1, where n =3, m=T7.
set iv:

The path-formula [0;1,m,n — 1,1] of the path to p/b = nm + 1/nm+n + 1
in the RKT is obtained with Euclid’s algorithm and from this path in the RKT we
obtain A* = nm —m +n. See Fig.1109. Hence A* = b — 1 —m and consequently
|nA*, =[(n - 1)b+ 1], =1.

The general layout of the associated algorithm diagram is depicted in Fig.1110.
The intersection-colummns, indicated by the dots, can be given an a-pass coding, where
a = n. Examples for a =n equal 1, 2, 3 and 4 are shown in Fig. 1112,

The braiding of such an a-pass column-coded Regular Knot consists of n = a stages:
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the first stage produces a p/b = m + 1/m + 2 under-over coded Regular Knot (a one-
pass Regular Knot), the second stage transforms this p/b = m + 1/m + 2 under-over
coded Regular Knot into a p/b = 2m+1/2m+3 two-pass Regular Knot, the third stage
transforms this p/b = 2m+1/2m-+-3 two-pass Regular Knot into a p/b = 3m+1/3m+-4
three-pass Regular Knot, the fourth stage transforms this p/b = 3m +1/3m +4 three-
pass Regular Knot into a p/b=4m 4 1/4m + 5 four-pass Regular Knot, and so on.

nm+1/neratl
\hla’nn-mn —2F S nneatn
P=nm¥1 bramtlivn
2n+i/2me3
>uat/wz
/mt ]
273
1/z<
1/

Fig. 1108 — p=nm-+1,b=nm+n+1, hence A* =nm—-—m+n.

O|nm#lta]nn+l
1| nm+1 am*l+n
aln hm+1

1 n

n

[o;1,m,n-1,1]

Note that the first stage is set ii with n =1 and nb=b=am+2=m + 2. See
the upper two algorithm diagrams in Fig. 1112.
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Fig. 1110 — The general layout of the algorithm diagram.

The first stage has been completed after half-cycle 2m + 4 (hence i < m +1) has
been laid down up to the Standing Fnd (half-cycle 2m 4 4 reaches the Standing End
after the lower left-hand m-crossing in the algorithm diagrams of Fig. 1111).

The crossings sequence associated with the first half-cycle in the second stage (half-
cycle 2m+5, hence ¢ <m 4 1) is 27 x[u—o0]—u when m = odd or 5 x[o—u] when

m = even. The crossings sequence 2'cussociated with the third half-cycle in the second
stage (half-cycle 2m 4 7, hence i < m+2)is 2u — #5F X [0 — u] when m = odd or
20 — -’3332:3- X [t~ o] -« when m = even.

Note that |(n —1)A*, =l(n —2)b+m+ 2|, =m +2.

The crossings sequence associated with the fifth half-cycle in the second stage (half-
cycle 2m + 9, hence { < m+3)is 2u— 20— 1"2;3 X [t~ o] —u when m = odd or
20 — 2u — % X [o — ul when m = even. And so on.
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ig. 1111 — Towards the end of the first stage, start of the second stage.
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The crossings sequence associated with the second half-cycle in the second stage
(half-cycle 2m + 6, hence ¢ < m+2) is 20 ~ %‘——1— X [u — o] when m = odd or
20 — =2 » [y — o] — u when m = even. The crossings sequence associated with
the fourth half-cycle in the second stage (half-cycle 2m + 8, hence 7 < m-3) is
20— 2u—B=% x [o—u] — 0 when m = odd or 20—2u— 252 x [o—u] when m = even.
The crossings sequence associated with the sixth half-cycle in the second stage (half-
cycle 2m 4+ 10, hence § <m +4)is 20— 2u — 20 — 52 x [u -~ o] when m = odd or
20 — 2u — 20 — "4 x [u —~ o] — v when m = even. And so on.

The second stage has been completed after half-cycle 4m + 6 (hence ¢ < 2m + 2)
has been laid down up to the Standing End (half-cycle 4m + 6 reaches the Standing
End after the lower left-hand m-crossing in the algorithm diagrams of Fig. 1111).
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Fig.1112 -— set iv with a=1,2,3 and 4.

The crossings sequence associated with the first half-cycle in the third stage (half-
cycle 4m+7, hence 1 < 2m + 2) is 251 x {2u—20]—2u when m = odd or % x[20—2u]
when m = ewven . The crossings sequence associated with the third half-cycle in the third
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stage (half-cycle 4m + 9, hence ¢ < 2m 4 3)is 3u — % % [20 — 2u] when m = odd
or 30— =2 % [2u — 20] — 2u when m = cven.

Note that |[(n —2)A*], = |(n — 3)b+2m + 3], = 2m + 3.

The crossings sequence associated with the fifth half-cycle in the third stage (half-
cycle 4m + 11, hence i < 2m +4) is 3u — 30 — 252 x [2u — 20] — 2u when m = odd
or 30— Ju — 1”7"*2 X [20 — 2u] when m = even. And so on.

The crossings sequence associated with the second half-cycle in the third stage
(half-cycle 4m + 8, hence ¢ < 2m4-3) is 3o — ﬁ;—i % [2u — 20] when m = odd or
30—~ -2 x [2u — 20] — 2u when m = even. The crossings sequence associated with
the fourth half-cyele in the third stage (half-cycle 4m + 10, hence ¢ < 2m 4-4) is
30 — 3u — 222 x [20 — 2u] — 20 when m = odd or 30— 3u — 22 % [20 — 2u] when
m = even. The crossings sequence associated with the sixth half-cycle in the third
stage (half-cycle dm - 12, hence i < 2m + 5) is 30 — 3u — 30 — 252 X [2u — 20] when
m = odd or 30— 3u— 30— 22 x [2u — 20] — 2u when m = even. And so on.

The third stage has been completed after half-cycle 6m + 8 (hence i < 3m + 3) has
been laid down up to the Standing End (haif-cycle 6m + 8 reaches the Standing End
after the lower left-hand m-crossing in the algorithm diagrams of Fig. 1111).

And so on.
An example where n =3, m = 3 is shown in Fig. 1113.

16/19
11713 +— &F=13

oft9]16
promrl | 3ine5 —sprb=16/139 H18)1e 6/7
bz=nm+n+l 5] 3t1e

al 1l s 676

[o;1,8,2,10

Fig. 1113 —p=nm+1,b=nm-+n-+1, where n =3, m=5.

The bold half-cycles in the left-hand string-run diagram are the half-cycles in the first
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stage. The bold half-cycles in the right-hand string-run diagram are the half-cycles in
the first and second stage. The dotted half-cycles in the right-hand string-run diagram
are the further half-cycles in the third stage.

Irrespective of the weaving-pattern, the braiding to a weaving-pattern is very simple
for the two cases i and ii when n =1, hence when p =541 and p = b—1 respectively
since the weaving-pattern gets built up from the two bight-boundaries towards the
centre. Braiding to the weaving-pattern for the two cases iii and iv is in general not
quite so easy and it is in general more convenient to call in the assistance of the algorithm

diagram.

Say that we like to braid the knot p/b = nm + 1/nm + 1 — n (case iii) with the
general column-coding as depicted in Fig. 1114,

iy k-1 b-2 t ¢ A
x \\»--}}_l//---//Ifl\\\\-‘-\\\\ib/_fa/---,f/_'lh\---\}J

Y R h ki a gl
[ R GOLUMNS n COLUMNS {m-4)n GOLUMNS n COLUMNS n GOLUMNS J

an COLUNNS
Fig.1114 — A general column-coding.

The associated algorithm diagrams for three examples are given in Fig. 1115 (with
the first crossing encountered an over-crossing).
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a¢=p-{=9 g ¢ 10t 11 2 12 3 13 4 14 6 165 6 16 7 17 8 18 9
=nart=2l L — J

b=na+l-n=12 Mz =6

Fig. 1115 — Three examples associated with the general column-coding of Fig. 1114.

The half-cycle braiding algorithms for the second example in Fig. 1115 are:

Free run.

(i = 0) L (s)o.

1.

2.

3. (i=0) : i

4. (<1 ¢ (shu--o.

5 (<1) o—u.

6. (1£2) ¢ (slo—u-—o.

7. (1£2) ¢ U—o—1u.

8. {(1<3) : (s,1)20—u—o.
9. (i<3) 2u—o—u.

0.

fd

(i <4) - ($,2)30 — u— 0.



1372 The Braider

11, (#<4) 3u—o—u.

12, (#<5) ¢ (3,3)d0 —u—o.

13, (@ <5) ¢ dy—o0—u. .

4. (i <6) : (sht —do—u—o.

15, (1<6) : o—du—o—u.

6. (:<7) (3)o —u—4o—u—(1,s5)20.
17, (i<7) : u—o—4du—o—2u.

18, (1 <8) ¢ o-—u—4o-(1,8)2u —2o0.
19. (i <8) : u—o—4du—20—2u.

20, (1<9) : o-—u—(4,5)50 — 2u —2o0.
21, (i<9) : u—o0—bu—20—2u. .
22. (i <10) o—u—(3,s,2)60—2u—20.
23. (1 <10) u—o0—6u—20—2u.

24, (i<11l) ¢ o—u—(2,5,4)7T0—2u—20.
25, (i <11y u—o—Tu—20—2u.

26, (i <12) o—u—(1,56)80—2u—2o.
27. (1 <£12) uw—o—8u—20—2u.

28. (1 <13) o—(1,5)2u — 80— 2u— 20.
29. (: <13) w— 20— 8u— 20— 2u.

30. (: <14) (1,38)20 — 2u — 8o — 2u — 20.

When m = even, the same general arrangement of the column-coding can be ob-
tained by doubling the n-value and halving the m-value. The resulting general column-
coding is shown in Fig. 1116 (with the first crossing encountered an over-crossing).

o b-t 0 A
x//m//\\m}h////m///i@\m\\// /Q

A Y g
l n GOLUMNS {1-2)n COLUMNS n COLUMKS J

mn Cl‘JYLUHNS
Fig.1116 — A general column-coding,

The three examples in Fig. 1115 have then their n, m and bs-values changed to those
in Fig. 1117. Their p-values do of course not change.

3 5 9 1z 2 5 8 Il |, 4 7,100 3 6 9
=4
3% o KPP PRNT 7
Fom-123 9% 3 0% 4t 11 e s 2 12 9%
p:nm*-[:t? { - J
benm+l-n=13 Mmp=2

4 8 1216 3 7 11 15 2 6 1014 1 6 9 130 4 § 12
ned

= £ /N /7 NN

e tza4o’1g/e/5t4/1;s aén/?/alelaa‘t
penm+l=2t l J
banmtl-n=17 m;—:}

Fig. 1117 — Three examples associated with the general column-coding of Fig. 1116.
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The half-cycle braiding algorithms for the second example in Fig. 1117 are:

2u — (8)o — 6u — 20 — (1,5)2u.
2u—o0--(6,8)Tu — 20 —2u.

2u—o0—(3,s5,4)8u — 20 — 2u.

1. Free run.
2. (i=0) (s)o.
3. (=0) u
4. (:<1) (s)u —o.
5. (1 <1) o—1u.
6. (i <2) (s,1)2u — 0.
7. (<2) 20— u.
8. (1£3) (5,2)3u — (1,35)20.
9. (<3 30— 2u.
10. (¢ <4) (3,s)du — 20.
1. (i<4) do— 2u.
12. (i <5) (2, 5,2)5u — 20.
13, (: <5B) 50— 2u.
4. (z £6) (1,8,4)6u — 20— (s)u.
15. (i £86) 6o — 2u —o.
16. (z<7) (6,8)Tu — 20— u.
17. (2 <7) To—2u—o.
18. (¢ <8) (4,5,3)8u — 20 —u.
19. (1 <8) 8o—2u—o.
20. (i <9)
21, (:<9) 20— u— 60— 2u—2o0.
92. (i < 10)
23. (1 <£10) 20— u—"To—2u— 20,
24, (i <11)
25. (1 <11) 20 —u— 80— 2u — 20.
26. (i <12)

2u - (1,5)20 — 8u — 20 — 2u.

Say that we like to braid the knot p/b = nm + 1/nm + 1+ n (case iv) with the

general column-coding as depicted in Fig. 1118.
arz 1Ak ez

b3lna

w-28738 n]baAk

A g a1y , B2 J

x[\\ NN/ A NN NN S //\\ '\

A aan-

[ n GOLUHNS n COLUHNS (m-4}n COLUHNS

n COLUHHS

n GO LUMNS l

-
mn GOLUMNS

Fig. 1118 — A general column-coding.

The associated algorithm diagrams for three examples are given in Fig. 1119 (with
the first crossing encountered an over-crossing). The half-cycle braiding algorithms for

the second example in Fig. 1119 are:

1. : Free run.

2. (¢=0) Free run.

3. (1=0) : Free run.

4. (1 <1) : (s)o.

5 (1 <1) ¢ u

6. (1<2) o—($)u.

7. (¢ £2) U 0.

8. (i<3) o--u—(s)o.
9. (<3 U—0—1u.
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10, (i<4) : o—u—(1,8)20.

11, (#<4) +  u—o0—2u,

12, (1 £5) o—u—(2,8)30.

13. (¢ £5) ¢ u-—-o0—3u.

14. (i <6) : o—u—(3,s)do.

15. (i <6) : u—o0—4u.

16. (¢ <7) o—u—4do—(s)u.

17. (<71 w—o—4u—o.

18, (¢<8) o—u—4o—u—(s)o.
19. (1 £8) : u—o—4u—o-—-u.
20 (:<9) ¢ o—u—4do—u-—o.
21. (i£9) : u—o~4u-—o-—u.
22. (1 <10) (8,1)20 —u—4do—u—o.
23. (1 <10) 2u—o—4u—o—u.

24, (1 €11) 20--(s,1)2u — 4o —u —o.
25, (3 <11) 2u—20—4u—o0-—u.
26, (1 <12) 20 - 2u — (8,4)50 —u — 0.

271, (i <12) 2u—20—-5%u—o0—u.
28. (1 <13) : 20—2u—(2,5,3)60—u—o.
29. (1 <13) : 2u—20—6u—o0—u.

30. (1 <14) 20— 2u ~{(4,3,2)T0 —u — 0.
31, (1 <14) 2u—20—Tu—-o0—u.
32, (1 <15) 20— 2u—(6,s,1)80 —u —o.
33. (i<15) 2u—20—~8u—o0—u.

3. (1 <16) 20— 2u -8 —(s,1)2u —o.
35, (i <18) 2u—20—8u-—-20-1u.

36. (1 <17) 20— 2u — 8o — 2u — (s,1)2o0.
3. (1 <17) 2u — 20 — 8u — 20 — 2u.
38 (1 <18) : 20 - 2u — 80 — 2u — 20.
- 8 1 9 2 163 11 4 tz 5 13 &
=6 * NN ANNNN NN
aFenme n-a8 51375 Mz 41t 31029 s
prrm+1=13 Lﬂ_}
b=nmei+n=t8 maz2
101 (L 2 12.3 i3 4 145 166 i§ 7 17 8
n=Z
® NN
e en-ncl0 B:S(Tébl 5\1§>§3>.a11110
snarl=iT N iy J
bean+l+n=19 My =4
12 1 13 2, 143 15 4 16 5 17 6 18 7 19 8 20 9 21 10
n=g
N x MNNNNAS NN 2
R emelz tohséa\@\?\k\s\i 5.:}4153142131 12
p=amri=2f l o J
benm+1+n=23 Mz <6

Fig.1119 — Three examples associated with the general column-coding of Fig. 1118.

When m = ewen, the same general arrangement of the column-coding can be ob-
tained by doubling the n-value and halving the m-value. The resulting general column-
coding is shown in Fig. 1120 {with the first crossing encountered an over-crossing). The
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three examples in Fig.1119 have then their n, m and b-values changed to those in
Fig.1121. Their p-values do of course not change.

m'-

w1 PEpdop

x// SN SKNF s s NN NN /ﬁx

22y pfn-t

Ay g ome2

l n COLUYNS

{n-2in COLUNNS n GOLUMNS

J

The half-cycle braiding algorithms for the second example in Fig. 1121 are:

~
mn GOLUNNS

Fig. 1120 — A general column-coding.

(i=0)
(i=10)
(i<1)
(i1
(i <2)
(i <2)
(z < 3)
(1 <3)
(i < 4)
(i <4)
(¢ <5)
(i <5)
(i <6)
(i < 6)
(i <7)
(i <7)
(i <8)
(z<8)
(1 <9)
(i <9)
(i <10}
(i <10)
(i <11)
(i <11)
(i <12)
(i <12)
(i <13)
(i <13)
(i < 14)
(i < 14)
(i <15)
(i <15)
(: < 16)
(i <16)
(i <17)
(i <17}
(i <18)

Free run,
Free run.
Free run.
(s)o.

u.

o—(s)u.
u—o.
o—(1,5)2u.
u® — 20.
o—(2,5)3u.
u— 3o,

o— 3.

u— 3Jo.
(s,1)20 — 3u.
2u — 3o.
20— (s,3)u.
2u —4do.

20— (2,5,2)5u.
2u — bo.
20— (4,s,1)6u.
2u — Bo.
20— 6u.

Z2u - Go.

(s)u — 20— 6u.

o — 2u — Go.
u—20—(3,6)Tu.
o—2u—"To.
u—20—(3,s,4)8u.
o—2u— 8o.

1 — 20— 6u — (s)o - 2u.
o—2u—60-—-u-—-2o.
u—20—6u—o—2u.
o—2u—06o—u—20.
(5,1)2u — 20— 6u — 0 — 2u.
20—-2u—060—u—20.
2u— 20— (3,6)Tu —o — 2u.
20—-24 —To—u—20.

2u — 20— (4,5,3)8u -0 — 2u.
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39. (1 <18) : 20— 2u — 80— u —20.
40, (¢ <£19) 2u — 20— 8u — (3,1)20 — 2u.
41. (¢ <£19) 20 — 2u — 80 — 2u — 20.
42. (i £20) 2u — 20— 8u— 20— 2u.
=4 13 9 & 1 1410 6 2 15 11 ¢ 3
n=3 x L UANNL L L ANNS A
Mommrn-msls 3 T i1 1872 5 104 1 878 3
p=nm+1=13 ( J
Leam+r1+asl? mz=1
1§ 1L 6 1 1712 ¥, 2 1§13 &8 a (9 (4 8 4
=4
ned x LA UANNA L AL/ oL
*rnnea-nl6 49 14197 %8 13182 7 12 1r 1 8 11 s
penmel=17 L g J
Bznm+l+n=E1 Mz=2
ned g 13 7 1 2014 8 2 21 15 9 3 22 16 10 4, 23 17 1] §
RS x L ANNS LSS 7 /7 .
Somen-ncle 6 TP 234 08223 9 G512 8 e Zo U 7 13 s
pennrl=2l L J
benn+i+n=25 Mz =3

Fig. 1121 — Three examples assoclated with the general column-coding of Fig. 1120.

When the length of the string required is long, we would of course start braiding
from the centre of the string-length. We would thus, for example, braid the second
example in Fig. 1121 as follows:

Braid the first twenty two (22) half-cycles as indicated above. Then starting with
the Standing End, braid the next twenty (20) half-cycles as follows:

23. (i £10) 20 — Bu.

24, (1 <11) (s)o — 2u — Go.

25. (i <11) w— 20— Bu.

26. (1 <12) o—2u—{(s6)70.

27, (2 <12) u—20—"Tu.

28. (i<13) :  o—2u—(3,s54)80.

29. (1 <13) u— 20— 8u.

30. (i <14) o—2u— 6o~ (s)u —20.

31, (1 <14) u—20—06u—o0—2u.

32. (i <15) 0—2u—6o—u—20.

33. (1 <15) u—20—6u—o0—2u.

34. (i <16) (s,1)20 - 2u — 6o — u — 20.
35. (i <16) 2u — 20— 6u — o — 2u.

36. (<17 20— 2u —{3,6)T0 — u — 20.
37. <17y 2u—20—=Tu—o0—2u.

38. (1 <18) ¢ 20— 2u —(4,3,3)80 — u — 2o0.
39. (1 <18) 2u —20—8u—o0—2u.

40. (i <19) 20— 2u — 80— (s,1)2u — 20.
41, (1 <19) 2u — 20— 8u — 20— 2u.

42, (i <20} 20 - 2u — 8o — 2u — 2o.

Note that the Standing End for these twenty half-cycles is the end of half-cycle 22,




