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Solution to the Question in Issue No. 49

Question on pg.1157.

In Issue No. 33, pg. 755, we saw that for the Asymmetric Regular Nested Cylindrical
Braids we obtained for a general left and right cycle the formulae:

lgr = |l + 24+ 2 = 2(L + 1) 4, -
rig1 = lri + 24+ 2 - 2(r; Zi+l)|A,. .
lit1 Tit1
r; liyy
l; Ty

A general left and right cycle associated with

Fig. 915 — the Asymmetric Regular Nested Cylindrical Braids.

Furthermore we found that the following formulae are associated with these braids:
B{ = number of periods at left bight-edge.
B = number of periods at right bight-edge.
Biotar = AiB] = A B} = A¥™B*™.
d=gecd{4, 4).
w _ Brotar A As

B** . Btﬂtﬂ.l'd _ B;k'd . B:‘d
B Al . Ar B Ar - A[ )

« = number of bights in first-return string-run.

a-z+2a(A +A) —25 (Li+r;)

Pcomponent = e .

Piorar = Z Pcomponent =Ar+4,+2—-2.

number of .
= number of first-return string-runs.
components
number of
sub-components = g.c.d(Peomponent , B .

in a component

total number of
= Z sub-components.

essential strings

When A; =1, the left bight-edge contains only one bight-boundary and hence these
formulae transform into:
liv1 =1 +24, +2 - 2(1 + ?‘;)ll =1,
i1 = I‘?‘; ‘f- 2 + T — 2(?‘5 + 1)|A;~ = I:’L - 7’.1'|Ar .
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1 7"3‘_;._1
r; 1

1/ \rf

A general left and right cycle associated with the 4; =1

Fig. 916 — 4 symmetric Regular Nested Cylindrical Braids.

B} = Bitat = number of periods at left bight-edge.
B} = number of periods at right bight-edge.
Biotat = By = A, B = A™DB™.
d=gecd(l, 4,)=1.

T3 Btatal AT‘
AT g T T A
Btatal'l B} ¥
=T A

a = number of bights in first-return string-run.

P _P_a-:n+2a(1+Ar)—~2E(1+rg)
component — L ¢ — .
A,

Ptﬂtal = E Pcomponent = Ar +z—1.

number of _
= number of first-return string-runs.
components
number of
sub-components = g.c.d.(Peomponent » Br) -

in a component

total number of
. . = Z sub-components .
essential strings

Let r; be k, then the associated first-return string-run becomes:

1
AN

|z — klA,.

A general left and right cycle associated with the 4; =1

Fig.917 — Asymmetric Regular Nested Cylindrical Braids.

This first-return string-run reduces to
1

’\k
/

1
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when |¢ — k{4 =k, hence when 2k = |$|A = even and/or 2k = |z|, + A, = even.
Since A, > 2, we require for the minimum number of first-return string-runs (the
minimum number of components) that such first-return string-runs with « =1 don’t
exist (hence when |z — k|, # k, that is when |e|, = odd and |s|, + Ar = odd);
2r—2k—2|z—k| 4 4.

»

hence we require z = odd with A, = even. Then P, =
The values for &k and P, when |z — k[, =k, are:
z=odd, A, = odd : |$IAr =0;2k =24, - k= 4,; PC:—;—[‘.

z—|z

o1, = odd; 26 = |al, +Ar &= AT B = T 41
ImlAr:wen;kalﬂAr—)k_|$|Ar p, = 2ol |:,:|Ar Vo,
z=odd, A = even : |z[, = odd; No solution for k.
z=even, A, = odd : ||, =0; 2k =24, > k=A,; Po= L.
,$|Ar=0dd;2k:|$|Ar+Arm);a_|zLa_ﬁ“‘ﬁ p, = 27l [Il’ir-]-l.
||, = even; 2k =|z|, — k= I:cl;, ;PC:z [;;Ar ey
©=even, Ay = even : |z|, =0;2k= A, ke A e Po= £ 1.
o= 2A, o k= Ay Pom 2
|$|Ar:€1}en 2k = |z |A -——)A,___;lAr . P, _ =T |$|A,+2

ok =|a|, +Ar— k= '“‘“'Arj“" P, = Tl

We require the minimum number of essential strings when |z — k[, 7 k, hence
when z = odd with A, = even and g.c.d. (P, B%) = 1. This minimum number of

essential strings is then Az" since « = 2 for each first-return string-run.

A Braiding Project — Key-hanger No. 3

The braid forming the eye around the thimble of 25mm. is a 4-cord under-over
Round Braid as shown in Fig.919, made at the centre of the cord lengths (cords ap-
proximately 50 cm. in length). This braid is put tightly around the thimble with both
‘ends’ being secured with a Double Constrictor Knot! immediately below the thimble.

Immediately below this constrictor knot start braiding the stem. The braid of the
stem consists of a sequence of either alternating right Crown Knots or alternating left
Crown Knots, one on top the other as shown in Figs, 920, 921, 9221 Two opposing
parallel strings in a Crown Knot have the colour 4, while the other two opposing strings
in the same Crown Knot have the colour B. Hence in the first two Crown Knots, colour
X is colour V is colour A while colour Y is colour W is colour B; in which case in
the sequence of Crown Knots, strings X & V have the same colour and strings ¥ & W
have the same colour, while strings X & W differ in colour and strings ¥ & V' differ
in colour. Alternatively, in the first two Crown Knots, colour X is colour W is colour

I See The Braider, Issue No. 47, pg. 1100, Fig. 845.

I For the sequence of alternating right Crown Knots, the braid of the stem is Ashley
#29836.

+1.
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A while colour Y is colour V is colour B; in which case in the sequence of Crown
Knots, strings X & W have the same colour and strings Y &V have the same colour,
while strings X &V differ in colour and strings ¥ & W differ in colour.

THIMBLE «————— 4-STRAND ROUND BRAID

KNOT GVER UPPER ROUND BEAD

STEM BRAID OF ALTERNATING LEFT OR
OF ALTERNATING RIGHT CRO¥N KNOTS

KNOT GVER LOWER ROUND BEAD

Fig. 918 — Key-hanger No. 3. Cord diameter 2mm.

Fig. 919 — The 4-cord under-over Round Braid.

Over the stem-braid we push a 24 mm. round bead whose hole we have enlarged to
obtain a tight fit, and through which we have drilled diametrically a small hole through
which a small brass nail will fit tightly. This round bead is pushed up to the point of the
thimble and secured in place by means of a small brass nail through the diametrically
drilled hole in the bead. The ends of the small brass nail are filed flush with the bead.
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Fig.920 — top: first two right Crown Knots; bottom: first two left Crown Knots.
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Fig. 921 - Braiding sequence of alternating right Crown Knots.
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Fig, 922 — Braiding sequence of alternating left Crown Knots.
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The stem braid obtained from the sequence of alternating right Crown Knots displays
four sets of two adjacent left helixes; the four sets alternate in colour. The stem braid
obtained from the sequence of alternating left Crown Knots displays four sets of two
adjacent right helixes; the four sets alternate in colour.

The nominal grid-diagram of the knot over the round bead immediately below the
thimble is depicted in Fig. 923 (left bight-edge towards thimble).

The string-run specification of this Regular Nested Knot is (6/12/6){12/12}22.
Fig. 924 depicts one of the ways in which this knot may be braided. Note that this knot
is an interbraid of a p/b = 6/11 under-over coded Regular Knot with a p/b = 12/11
column-coded Regular Knot.

First, we braid the column-coded Regular Knot between the bight-boundaries 7;
and Ry as depicted in Fig.924. Its half-cycle braiding algorithms are:

half-cycle 1 : Iy — R;: Free run.

half-cyele 2: ¢=0; Ry — Li: (s)o.

half-eycle 3: =03 Ly — Ry : u.

half-cycle 4: i <<1; Ry - Ly : (51)20.

half-cycle b: ¢ <1; Ly — R;: 2u.

halfcycle 6: 1 <2; Ry — Ly : (5,2)30.

half-cycle 7: 1 <2; Ly — R;: 3u.

half-cycle 8: 1 <3; Ry — Ly : {(s)u—3o.

half-cycle 9: <3, L;—R;: o~ 3u.
half-cycle 10: i <4; Ry — L1 : (s)o—u—3o.
half-cycle 11: i <4; L —R;: u-—o—3u.
half-cycle 12: i <5; Ry — L1 : (s)lu—o—u-—30.
half-cycle 13: i<5; Ly —R;: o—u-—o0—3u.
half-cycle 14: ¢ <6; Ry — Ly : (8)o—u—o0o—u—30.
half-cycle 15: ¢ <6; L; — Ry u—o0o—u—o—3u.



half-cycle 16 :
half-cycle 17 :
half-cycle 18 :
half-cycle 19 :
half-cycle 20 .
half-cycle 21 :
half-cycle 22 :

il

[1;10,8]

fos1,1,4,1]
Fig.924 — Grid-diagram of the knot over round bead adjacent to thimble.

1 <75
1 <7
1< 8
1 <8,
1 <9,
1 <9
: << 10

Ry
Ly
Ry
Ly
1y
Iy
Iy
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10 g 8
X 3 5 3
4] 1 2
10 g B
1] u a
X s 3 3
4] t 4
5/« -OF=9

11

(s)u —o0—~u—o—u—30.

o—u—o0—u—o-—3u.
(slo—u—o0—u-—o0—u—3o0.
U—0—U—0—U—0—3u.
(s,1)20 —u—o0—u—o0—u—230.
2u—o—u—o0—u—o—3u.
(5,2)30 —u-—-o0—u—o0—u—3o.

T B 5 4 3 g 1 0
[+] 1] o u [a] u u 43 )
. . . ’ [ » . . b4
u =3 u Q u [ L+ [+
3 4 5 5} 4 [} 9 10
I B 5 4 3 |4 1 ]
[+ o u u [+ Q U u Q [+ u u u
. . . * v . . . * . . 4
u o] [+ 1] 1] [s] o u u o [+] a [+
3 4 5 5] 7 3 9 10
3 i 5 3 1
1] u [+] 0 a u [+] [+] u u
. . L ’ . X
o u d [+] o EH u o 0 i}
1 3 5 T 9 -~

Next we braid the half-cycles 1’ to 21’ of the Regular Knot between the bight-
boundaries Ly and Ry as depicted in Fig. 924, lts half-cycle braiding algorithms are:

half-cycle 17 :

half-cycle 2/ :
half-cycle 3’ :
half-cycle 4/ :
half-cycle 5’ :
half-cycle 6' :
half-cycle 7' :
half-cycle 8" :

1 =0;
1 =0,
1 <1
1< 1;
<2
1 <25
1< 3

H

Ls
Ry
Ly
Iy
Ly
Ry
Ly
Ry

—)RQI
—~+L21
—>R2:
'—>L2:
MRQ:
— Lo
—““+R2:
—)'Lgl

O— U~ 0=—U-=0—U.
U—0—U—0—1U—0O,
0—~U—0—U—O0—1U.
u—~o—u—o—u-—(s,1)20.
o—uU—0—U—o0—2u,
U—0—U—0—U—20.
0—U—0—1uU-—0—2u.
u—o—u—o—{s1)2u—2o.
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half-cycle 9': ¢ <3; Ly— Ry: o—u—o0o-—u-—20—2u.
half-cycle 10': ¢ <4; Ry — Ly: u—0—u—o-—2u-—2o.
half-cycle 11': 1 <4; Ly, — Ry: o—u—o—u—20~2u.
half-cycle 12': 1 <5; Ry——Ly: u—o—u-—(s,1)20—2u—20.
half-cycle 13" : ¢ <5; Ly — Ry: o—u—o0-—2u—20—2u.
half-cycle 14': ¢ <6; Ry— Ly : u—o—u—20—2u—2o0.
half-cycle 18 1 1 <6; La— Ry o—~u-—o0—2u—20—2u.
half-cycle 16’ : 1 <T; Ra— Ly : u-—0-—(s,1)2u —20—2u —2o.
half-cycle 17 1 1 <7; Ly-— Ry: o—u—20—2u—20-—-2u.
half-cycle 18 1 1 <8; Rg—>Ly: u—o0—2u—20—2u—20.
half-cycle 19/ : 1 <8; Ly~ Ry: o—-u—20—2u—20~-2u.
half-cycle 20': 1 <9; Ra— La: u-—(51)20—2u—20—2u—20.
half-cycle 21’ : ¢ <9; Ly— Ry: o0—2u—20—3u-—20—2u.
Then we braid half-cycle 22/ as: u — 20 — 8u, and the Standing-End of half-cycle 1’ as
20 — 2u — 20 — bu from upper Lj to lower R.
Next, retract the end of half-cycle 22 over seven crossings and replace these by 4u - 3o.
Then braid the Standing-End of half-cycle 1 as 30 — 2u — 20 — 10u from upper L to
lower R.

The nominal grid-diagram of the knot over the round bead at the end of the stem is
depicted in Fig. 925 (left bight-edge towards thimble).

!
w

Kv%v%y%v%vw

Fig. 925 — Nominal grid-diagram of the knot over round bead at end of stem.

This Regular Nested Knot with string-run specification (222/14/222){1432/2341}20,
is an interbraid of a doubled p/b == 6/5 Matthew Walker Knot (a Regular I{nof in which
all columns have an identical coding) with another doubled p/b = 4/5 Matthew Walker
Knot (same coding orientation in both Matthew Walker Xnots). Omne of the ways in
which this knot may be braided is depicted in Fig. 926.

First, we braid the doubled p/b = 6/5 Matthew Walker Knot between the bight-
boundaries Ly and Ly on the left bight-edge and the bight-boundaries Ry and I
on the right bight-edge as depicted in Fig. 926. Its associated two half-cycle algorithm
diagrams are:
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[1;4,1]

/44— p¥= g

372
271

HALF-GYCLES

1-9

HALF-CYGLES

11-19
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4

1177

3 4
X o/ o/ o/ o/ /X arcvoLes
o 7 2 5 4 L
— 4 3 4 i 0
X X R
S AR ARSI L

From these algorithm diagrams we read the following half-cycle braiding algorithms:
Free run.

half-cycle 1 :

half-cycle 2 :
half-cycle 3 :
half-cycle 4 :
half-cycle & :
half-cycle 6 :
half-cycle 7 :
half-cycle 8 :
half-cycle 9 :
half-cycle 10 :

half-cycle 11 :

half-cycle 12 :
half-cycle 13 :
half-cycle 14 :
half-cycle 15 :
half-cycle 16 :
half-cycle 17 :
half-cycle 18 :
hali-cycle 19 :
half-cycle 20 :

17,

Lo
iZO; R]_
i =0 y 1;2
?:51; RI
iSl; Lz
1 <2, Ry
1< 2 Ly
i<3; Ry
i <3 Lo
i<4: Ry

Ly
1=0; Ky
ZZ—'O; LI
iSI; Rz
iSl; Ll
i<2: Ry
i<2; Ly
1< 3; R
i<3: Iy
i<d: Ry

3

— Ry
— Lo :
— }%1 :
— 132 :
———>R1:
— Ly
———->R1:
— Lg ¢
-—>R1:
— Ly @
-——I'Rz:
— 1;1 .
——>R2:
———>L1:
— Ry :
e 131 :
— 122 .
— Iy
— Ry

=]
i~

AN
R

S

~

i5

i

-
LS

LAYAAVANV
v

ANV

™~

VARV

L)
~

VA

t end of stem.

Next, we braid the doubled p/b = 4/5 Matthew Walker Knot between the bight-
boundaries Lz and L4 on the left bight-edge and the bight-boundaries R3 and Ry on
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the right bight-edge as depicted in Fig. 926. Its associated half-cycle algorithm diagrams

are:
HALF-CYCLES
1'-5" & 9
HALF~CYCLE

4/5 ;

0|54 7

1|45 34

4114 2/3

;1,3,1] ¢

171 ***—"A*= 1 HALF~CYGLES

117-15" & 19/

HALF-CYCLE
el

TRNN 2NN NN NN

THN NN 2NN NN X

NN X

35

X\\//\\éé\\?

TR INT NN NN SN X

HALF-GYGLES
- 10f

HALF-CYCLES
AR VLS T:Y

From these algorithm diagrams we read the following half-cycle braiding algorithms:

half-cycle 1" : Ly — Ry :
half-cycle 2': 1 =0; Rs — Ly :
half-cycle 3': :=0; Lis— Rs:
half-cycle 4': ¢ <1; Rz — Ly
half-cycle 5 : ¢ <1; Lis— Ry:
half-cycle 6’ : i <2 Rz — L4 :
half-cycle 77: ¢<2; L4y— Rg:
half-cycle 8 : ¢ <3; Ra-— L, :
half-cycle & : 1 <3; Ls— Rs:
half-cycle 10’ : ¢ <4; Ry — L3 :
half-cycle 117 : Ly — Ry
half-cycle 12" : i1 =0; Rq— L3 :
half~cycle 13’1 i =0; L3 — Ry:
half-cycle 14': i <1; Ry — Lg:
half-cycle 168’ : 1 <1; Lz — Ry:
half-cycle 16" : i <2; Ry — L3:
haif-cycle 17" : ¢ <2; L3 — Ry:
half-cycle 18" : i<3; Ry — L3 :
half-cycle 19’ : <3 ; Lz— Ry:
half-cycle 20/ : 1 <4; Ry — L

8u.

8o.

8o.

20— (s)u —6o.

Z2u—o— Bu.

20— u— 20— (s)u — 4o.
o—1u—o—2u—o—4du.

20— u—20—u—20—(s)u—20.
2u—0—2u—0—2u—o0-—2u.
20—u—20—u—20—1u-— 20.
2u—o0o—2u—o0—2u—0—2u.
20—u—20—u—20—1u—20.
2u—0—2u—o0o—2u—o—2u.

%20 — (8,1)2u — 20 —u — 20 — u — 2o0.
2u—20—20u—0—2u—0—2u.
20—2u—20—(s,1)2u — 20 —u — 2o.
o—u—20—2u—20—2u—o—2u.
20— 2u — 20 — 2u — 20 — (s,1)2u - 20.
2u—20—2u — 20— 2u-— 20— 2u.
20— 2u— 20— 2u — 20— (4,5,2)Tu.

Then we braid the Standing-End of half-cycle 1 as 2u — 20 — 6u from upper Lj to
lower R, and the Standing-Fnd of half-cycle 1’ as 20 — 6u from upper Ly to lower R.

Braid Design

In The Braider, Issue No.49, we discussed on pp.1146-1148 Regular Knots with
simple interbraided OT bight edges which showed on the outer cylindrical surface as a
ring with a one under—-one over pattern. Although this pattern has its place in certain
applications, often we would require a more handsome pattern. The next step up from
a one under—one over pattern is a two under—two over pattern, which is much more
handsome. Such interbraided bight-edges are based on the 8-lead rond braid such as
the - 2u — 20|20 — 2u — round braid (see The Braider, Issue No. 7, pg. 152, Fig. 136),
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or such as the — u — 0 — 2u|2u — 0 — u «— round braid. Their respective OT-UT grid-
diagrams can be depicted as in Fig. 927.

Top row: — 2u — 20{20 — 2u «.
Bottom row: > u o0 2u|2u — o0 —u .

Fig. 927 —

When the right bight-edge of the left Regular Knot is interbraided with the left bight-
edge of the right Regular Knot, then each of these Regular I{nots should again have an
even number of bights as for the reason explained in The Braider, Issue No. 49, pg. 1146.
A few examples of such two under— two over interbraided bight-edges of Regular Knots -
are shown in Figs. 928, 929, 930, 931. Their respective braiding algorithm tables are
on pp.1184-1188.
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Fig. 928 — Example 1.
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Example 2.

Fig. 929
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Fig.930 — Example 3.
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Fig. 931 — Example 4.
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Half-cycle braiding algorithms for Example 1 (Fig. 928):

half-cycle 1:
half-cycle 2:
half-cycle 3:
half-cycle 4:
half-cycle 5:
half-cycle 6:
half-cycle 7:
half-cycle 8:
half-cycle 9:
half-cycle 10:
half-cycle 11:
half-cycle 12:
half-cycle 13:
half-cycle 14:
half-cycle 15:
half-cycle 16:
half-cycle 17:
half-cycle 18:
half-cycle 19:
half-cycle 20
half-cycle 21:
half-cycle 22:
half-cycle 23:
half-cycle 24 :

1=0
1=0
1 <1
: <1
1 <2
1< 2
1 <3
1< 3
1< 4
1< 4
1 <5
1 <5
1< 6
1< 6
1 <7
1 <7
1 <8
< 8
1 <9
: <9
1< 10
: <10
<11

Free run,
OT — (s)u.
Uu.
OT — (5,1)2u.
2u.
OT — (s)o — 2u.
3u.
OT — (s,1)20 — 2u.
o— 3u.
OT — (s)u — 20— 2u.
u—0— 3U.

OT — (s,1)2u — 20 — 2u.
2u —o— 3u.

OT — (s)o — 2u — 20 — 2u.
o—2u—o0o—3u.

OT — (s,1)20 — 2u — 20 — 2u.
20—2u—o0-—3u.

OT — (s)u — 20— 2u — 20 — 2u.
u—20—2u—o—3u.

OT — (s)o ~u — 20— 2u — 20— 2u.
2u — 20— 2u—o0— 3u.

OT — (5,1)20 —w — 20 — 2u — 20 — 2u.
0—2u—20—2u—o0—3u.

OT — (s,2)80 —u — 20— 2u — 20 — 2u.

half-cycle 1':
half-cycle 2':
half-cycle 3":
half-cycle 4':
half-cycle 5"
half-cycle 6':
half-cycle 7':
half-cycle 8':
half-cycle 9':
half-cycle 10 :
half-cycle 11':
half-cycle 127
half-cycle 13':
half-cycle 14':
half-cycle 15 :
half-cycle 16':
half-cycle 17" :
half-cycle 18':
half-cycle 19':
half-cycle 20" :
half-cycle 21":
half-cycle 22
half-cycle 23"

1= 0
2::

r <1
<1
1< 2
<2
1 <3
<3
1< 4
1< 4
1 <5
1 <5
1 <0
t <6
=<7
1< 7
1< 8
1 <38
: <9
1 <9
¢ < 10
¢ <10

2u — 2o0.

OT — 20 —(2,5)3u.
2u—o—u—o.

OT — 20— (2,s,1)4u.
3t—o0—u—o.

OT — 20 —2u — (s)o — 2u.
dyu—o0o—u—o.

OT — 20— 2u — (s,1)20 — 2u.
o—4du—o0-—u—o.

OT-— 20— (2,s)3u — 20 - 2u.
u—o—4du—o-—u—o.

OT — 20— (2,3, 1)4u — 20 — 2u..
2u—o—4du—o—u-—o.

OT — 20 — 2u — (s}o — 2u — 20 — 2u.
o—2u—o—4du—o0o—u—o.

OT — 20— 2u—(5,1)20 — 2u — 20 — 2u.
2e—-2u—o0o—4u—0—u-—o.

OT — 20— (2,5)3u — 20— 2u — 20 — 2u.
u—20—2u—o-—-4du—o0o—u—o.

OT — 20— u~—(s)o--2u — 20— 2u — 20— 2u.
2u—20—-2u—o0o—4du—o0—u—o.

OT —(2,8)30—u—o0-—2u—20—2u—20—2u.
o—2u—20—2u—o0—4du—o0—u—o.



half-cycle 24" :

Half-cycle braiding algorithms for Example 2 (Fig. 929):

half-cycle 1:
half-cycle 2:
half-cycle 3:
half-cycle 4:
half-cycle 5
half-cycle 6:
half-cycle 7:
half-cycle 8:
half-cycle 9:
half-cycle 10:
half-cycle 11:
half-cycle 12:
half-cycle 13
half-cycle 14 :
half-cycle 15:
half-cycle 16:
half-cycle 17:
half-cycle 18:
half-cycle 19:
half-cycle 20 :
half-cycle 21 :
half-cycle 22
half-cycle 23
half-cycle 24 :

1 <11

1=10
i =0
i <1
i<1
i <2
i <2
i <3
i <3
i< 4
i <4
i <5
i <5
i <6
i <6
P <7
P <7
i< 8
i <8
i <9
i <9
i <10
;< 10
i < 11

The Braider

Free run.

OT — (s)o.

u

OT — (s,1)20.

2u .

OT — (s)u — 20.

3u.

OT — (5,1)2u —- 20.

du

OT — (s)o — 2u — 20.

o —4du.

OT — (5,1)20 — 2u — 20.

20 —4du.

OT — (s)u — 20— 2u — 2o0.

u—20—4u.

OT — (5,1)2u — 20 — 2u — 20.
2u—20—4u.

OT — (s)o — 2u — 20— 2u — 20.
0—2u—20—4u.

OT — (s,1)20 — 2u — 20 — 2u — 20.
20— 2u — 20 — 4u.

OT — (5,2)30 — 2u — 20 — 2u — 20.
u—20—2u —20—4u.

OT — (s,3)40 — 2u — 20 — 2u — 20.

half-cycle 1':
half-cycle 2':
half-cycle 3":
half-cycle 4/
half-cycle 5':
half-cycle 6':
half-cycle 7' :
half-cycle 8':
half-cyele 9':
half-cycle 10':
half-cycle 11':
half-cycle 12':
half-cycle 13
half-cycle 14/ :
half-cycle 15':
half-cycle 16 :
halt-cycle 17 :
half-cycle 18':
half-cycle 19':
half-cycle 20":
half-cycle 217

2u—2o0.

OT — 20 — 2u — (s)o.

2u—o0—uU—o.

OT — 20— 2u—(s,1)20.

Su—o—u—o.

OT — 20— (2,38)3u — 20.

dy —o0o—u-—o.

OT — 20— (2,s,1)4u — 20.
Su—o—u-—o.

OT — 20— 2u — (8)o — 2u — 20.
o—du—o—u—o,

OT — 20 —2u —(3,1)20 — 2u — 20.
2u—Hu—o0—u—o.

OT — 20— (2,5)3u — 20 — 2u — 20.
U—20—bu—o0o—u—o.

OT — 20— (2,8, 1}4u — 20 — 2u — 20.
2u—20—bu—o0o—u—o.

OT — 20— 2u — (s)o — 2u — 20 — 2u — 2o0.
0o—2u—20—bu—0—u—o.

OT —20—u—(s)o—u—o—2u—20—2u—2o.
20-2u—-20—bBu—o0—u—o.
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oT — (1,5,2)40—u—0—2u—20—2u— 20— 2u.
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half-cycle 22':
half-cycle 23’ :
half-cycle 24" :

: <10
1 < 10
1 <11

The Braider

OT—(2,5)80~u—~0-u—o—2u—20—2u—2o.
u—20—-2u—20—5u—0—u—o,
OT — (1,s8,2)40 ~u—0—u—o0—2u—20—2u—2o0.

Half-cycle braiding algorithms for Example 3 (Fig. 930):

half-cycle 1: Free run.

half-cycle 2: i=10 OT — (s)u.

half-cycle 3: =20 u.

half-cycle 4: <1 OT — (s5,1)2u.

half-cycle 5: <1 2u.,

half-cycle 6: ¢ <2 OT — (s)o—2u.

half-cycle 7: 1 <2 3u.

half-cycle 8: 1 <3 OT — (s,1)20 — 2u.

half-cycle 9: <3 o—3u.
half-cycle 10: ¢ <4 OT — (s)u — 20— 2u.
half-cycle 11: 1 <4 uU—o—3u.
half-cycle 12: i <5 OT — (s,1)2u — 20— 2u.
half-cycle 13: ¢ <5 20 —o0—3u.
half-cycle 14: ¢ <6 OT — (8)o — 2u — 20 — 2u.
half-cycle 15: ¢ <6 0—2u—o0—3u.
half-cycle 16: ¢ <7 OT — (s,1)20 — 2u — 20 — 2u.
half-cycle 17: ¢ <7 20—2u—o0—3u.
half-cycle 18: <8 OT — (s)u — 20— 2u — 20— 2u.
half-cycle 19: 7 <8 u—20—2u—o0—3u.
half-cycle 20: 2 <9 OT — (s)o—u—20—2u — 20— 2u.
half-cycle 21: <9 2u —20—2u—o0-—3u.
half-cycle 22: ¢+ < 10 OT — (s5,1)20 —u — 20 — 2u — 20 — 2u.
half-cycle 23: 7 <10 0—2u—20—-2u—o0—3u.
half-cycle 24: ¢ <11 OT — (s5,2)30 —u — 20— 2u — 20 — 2u.

half-cycle 17: U—0—u—o0.

half-cycle 2': i=0 OT — 20— (2,5)3u.

half-cycle 3': =10 U —0—2u—o.

hallf-cycle 4': <1 OT — 20 — (2,s,1)4u.

haif-cycle 5': <1 U—0—3u—o.

half-cycle 6': 2 <2 OT — 20— 2u — (s)o — 2u.

half-cycle 7': 1 <2 2u—0—3u—o.

half-cycle 8': 1 <3 OT — 20 — 2u — (3,1)20 — 2u.

half-cycle 9': i <3 o—2u—o—3u—o.
half-cycle 10': 4 < 4 OT — 20— (2,5)3u — 20 — 2u.
half-cycle 117: i <4 u—o—2u—o0—3u—o.
half-cycle 12': 7 <5 OT — 20— (2,s,1)4u — 20 — 2u.
half-cycle 13': ¢ <5 24 —0—2u—o0— 3u —o.
half-cycle 14': ¢ <6 OT - 20— 2u —(s)o — 2u — 20 — 2u.
half-cycle 15': ¢ <6 o—2u—0—2u—0—3u-—o.
half-cycle 16': <7 OT — 20 - 2u — (3,1)20 — 2u — 20 — 2u.
half-cycle 17" ¢ <7 20— 2u—0—2u—o0—3u—o.
half-cycle 18": i <8 OT ~— 20— (2,5)3u — 20 — 2u — 20 — 2u.
half-cycle 19': ¢ <8 u—20—2u—0—2u—0—3u-—o.



half-cycle 20 :
half-cycle 217:
half-cycle 22':
half-cycle 23
half-cycle 24"

The Braider

OT — 20 —u—(8)o —2u — 20~ 2u — 20— 2u.
2u—20—-2u—0—2u-—-0-—3u—o0.

OT — (2,8)30 —u—0—2u — 20— 2u — 20 — 2u.
o—2u—20—2u—0—2u—o0—3u—o.
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OT —(1,s8,2)40—u—0—2u—20—2u— 20— 2u.

Half-cycle braiding algorithms for Example 4 (Fig. 931):

half-cycle 1:
half-cycle 2:
half-cycle 3:
half-cycle 4 :
half-cycle 5:
half-cycle 6:
half-cycle 7:
half-cycle 8:
half-cycle 9:
half-cycle 10
half-cycle 11:
half-cycle 12:
half-cycle 13:
half-cycle 14
half-cycle 15:
half-cycle 16:
half-cycle 17:
half-cycle 18:
half-cycle 19:
half-cycle 20:
half-cycle 21:
half-cycle 22
half-cycle 23
half-cycle 24 :

i=0
i=0
i <1
i <1
i <2
i <2
;<3
i <3
i <4
i <4
i <5
i<5
i <6
i <6
P <7
;<7
P <8
P <8
i <9
i <9
i <10
i <10
i <11

Free run.

OT — (s)o.
u,

OT — (5,1)20.
2u .

OT — (s)u — 2o0.
Su .

OT — (5,1)2u — 20.
4u .

O — (s)o — 2u — 2o0.
o—4u.

OT — (5,1)20 — 2u — 20.
20— 4u.

OT - (s)u — 20 — 2u — 20.
u— 20 —4u.

OT — (s,1)2u — 20 — 2u — 20.
2u— 20— 4u.

OT — (s)o—2u — 20— 2u — 20.
0~ 2u — 20— 4u.

OT — (5,1)20 — 2u — 20 — 2u — 20.
20— 2u — 20— 4u,

OT — (5,2)30 — 2u — 20 — 2u — 20.
u— 20— 2u — 20 — 4u.

OT — (s5,3)40 — 2u — 20 — 2u — 20.

half-cycle 1':
half-cycle 2':
half-cycle 3 :
half-cycle 4
half-cycle 5 :
half-cycle 6':
half-cycle 7.
half-cycle 8’ :
half-cycle 9':
half-cycle 10" :
half-cycle 117
half-cycle 12':
half-cycle 13’ :
half-cycle 14/ :

[

half-cycle 15':
half-cycle 16':
half-cyele 17":

1 <4
1 <5
<5
1 <6
t <6
<7
¢ <7

U—0—1u-—o.

OT -— 20— 2u — (s)o.
U—0—2U—o0.

OT — 20 —2u — (5,1)20.
U—o—3u—o.

OT — 20— (2,8)3u — 20.
2u—0—3u—o.

OT — 20— (2,s,1)du — 20.
Ju—0—3u—o.

OT — 20— 2u — (s)o — 2u — 20.
o—3u—o—3u—o.

OT — 20— 2u—(s,1)20 — 2u — 20.
2u—3u —o0—3u—o.

OT — 20— (2,8)3u — 20 — 2u - 20.
U—20—3u—o0—3u—o.

OT — 20— (2,s,1)4u — 20 — 2u — 2o0.
2u—20—-3u—0—3u—o.
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half-cycle 18': 1 <8 : OT —20—2u—(s)o—2u— 20— 2u — 20,
half-cycle 19': <8 o0—2u—20—3u—0—3u—o.
half-cycle 20': 1 <9 : OT —20—u—(s)o—u—0—2u-—20—2u—20.
half-cycle 21': i <9 20—2u—20—-3u—0—-3u—o.

half-cycle 22': ¢ <10 @ OT —(2,8)30 ~u—~0—u—o0-2u 20— 2u — 2o0.
half-cyele 23': 1 <10 u—20—2u—20—3u—0—3u—o.

half-cycle 24': 1 <11 : OT —(1,s,2M40—u—0—u—0—2u— 20— 2u — 20.

The reader will have noticed that in the simple Hour-glass Knot described in The
Braider, Issue No. 49, pp. 1160-1163, Fig. 910, the interbraided knots in the leftmost and
rightmost bight-edges of the p/b = 9/10 under- over coded knots required two essential
strings each since their p'/b = 2/10 (g.c.d.(p',b) = 2). In practice we would, of course,
prefer one essntial string for a knot which interbraids a bight-edge. Since b = even, we
then require p’ = odd, with g.c.d.(p',b) = 1. If we base these bight-edge interbraids
on the 6-lead — u — 20|20 — u + round braid (See The Braider, Issue No.7, pg. 150,
Fig.132), then the interbraided knot p’/10 in the bight-edge of the p/b = p/10 knot
will require one essential string only when its p’ = 3 while p = 11 say. Such an improved
simple Hour-glass Knot is shown in Fig. 933. Its half-cycle braiding algorithms are then
as follows:

.28 EL R0 x
X./.{ 4 5 6 T 8 9
1[1cite
IOII[IOI
g 8 7 68 5 4 3 2 t O
B9, Xsonoe o sRF 0 %0 x
XKNGlOY L4248 %

Upper algorithm diagram for the half-cycles 1-20.

¥18.932 1 \ver algorithm diagram for the half-cycles 17-20" |

half-cycle 1 : Free run.

half-cycle 2: i=0: OT — (s)u.

half-cycle3: ¢=0: OT —u.

half-cycle4: ¢ <1: OT — (s,1)2u.

half-cycle 5: 7 <1: OT — 2u.

half-cycle 6: 2 <2: OT — (s)o —2u.

half-cycle 7: 1 <2: OT —o—2u.

half-cycle 8: ¢ <3: OT —(s)u—o0—2u.

half-cyele 9: 2 <3: OT —wu—0—2u.
half-cycle 10: i<4: OT — (s)o—u—o0—2u.
half-cycle 11: :<4: OT —o0—u—o0—2u.
half-cycle 12: 2 <5: OT —{(s)u —o—u—0—2u.
half-cycle 13: ¢1<5: OT —u-—-o0—-u-—o0—2u.
half-cycle 14: 1 <6: OT —(s)o—~u—0—u—o0—2u,
half-cycle 15: ¢ <6: OT —0o—u-—-0—u—o0— 2u.
half-cycle 16: ¢<7: OT— (slu—o—u—0—u—o0—2u.
half-cycle 17: ¢ <7: Ol —~u—0—-u—0—u—o0—2u.
half-cycle 18 : ¢ <8: OT —(s)o—u—o0—u—0—u—o0— 2u.
half-cycle 19: ¢ <8: OT—o0—-u—-0—u—0—u—o0—2u.
half-cycle 20: i <9: OT —{(s,1) 20 ~u—~0—~u—~0—u—o—2u,
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Half-cycles 17- 30

as in The Braider, Issue No. 49, pp. 1160-1161.

half-cycle 17 : U —o.
half-cycle 2" : i=0: OT —o—(1,5)2u.
half-cycle 3" : i=0: OT — 2u-—o.
half-cycle 4" : i<1: OT-—o0—(1,s,1)3u.
half-cycle 5" : 1<1: OT —3u—o.
half-cyele 6" ¢ i<2: OT-—o0o—u—(s)o—2u.
half-cycle 7" ¢ i <2: OT — o0-3u—o.
half-cycle 87 1 1 <3: OT —o—(1,s)2u—o0—2u.
half-cyele 9": ¢<3: OT —u—0—3u—o.
half-cycle 10" : ¢<4: OT —o—u—(s)o—u—o—2u,.
half-cycle 11" : i<4: OT —o0—-u—0—-3u—o.
half-cycle 12" : ¢ <5: OT —o-—(1,5)2u —0—u — o0 — 2u.
half-cycle 13" ¢<b5: OT-—~u—~o0o—u—o0—3u—o.
half-cycle 14" : 1 <6: OT —o—u—(s)o—u—o0—u—o0—2u.
half-cycle 15" : i<6: OT —o—u—0—u-—0-3u—o.
half-cycle 16" : ¢ <7: OT —o—(1,8)2u—0—uv—0—u—o0—2u.
half-cyele 17" . i<7: OT —u—0—u—0—u—o0—3u—o.
half-cycle 18" : ¢ <8: OT——o—~u—(slo—u—o0—u—o0—u—o-—2u.
half-cycle 19" : i<8: OT —o0o~u—~0—-u—0—u—o0—3u—o.
half-cycle 20" : ¢<9: OT —(1,8)20~u—~0—~u—0—u—~0—u—o0—2u.
3710
o[1ofs /7 — . — 5
31338 @hwﬁ X NN/ N2 X X #7277 N X
1/2 X /2N NN N X XN/ N2 72X
;32,1 171 § s - 8 A
Fig. 934 Left algorithm diagram for the half-cycles 1/ -20"",
' Right algorithm diagram for the half-cycles 17/ -20"",
halt-cycle 1" u - 20. half-cycle 11"":  UT — 2u — 2o0.
half-cycle 2"': OT -~ 20 —u. half-cycle 12": OT — 30 —~u.
half-cycle 3": UT — u — 20. half-cycle 13":  UT — 2u — 20.
half-cycle 4": OT — 20 —u., half-cycle 14":  OT — (3,s5)40 — u.
half-cycle 5": UT — u — 20. half-cycle 15" : UT —2u-—-o0—u—o.
half-eycle 6" : OT — 20 —u. half-cycle 16" : OT — 4o —u.
half-eycle 7" UT — u — 20. half-cycle 17": UT —2u —o—u —o.
half-cycle 8: OT — (1,5,1)30 — w. half-cycle 18" : OT — 4o —u.
half-cycle 9. UT — 2u — 20, half-cycle 19"":  UT —2u—o0o—u —o.
half-cycle 10": OT — 30 —u. half-cycle 20" :  OT — 40— u.

The half-cycle braiding algorithms for the p//6 = 3/10 rightmost edge interbraid
(the half-cycles 17"-20"") are identical to the half-cycle braiding algorithms for the
p'/b=3/10 leftmost edge interbraid (the half-cycles 1" -20").

Not only do these leftmost and rightmost edge interbraids require one string each
only, but the resulting edges are aesthetically much superior.




