Ternary Operational Interval Matrix

Definition

The present formulation extends the binary operational interval matrix toward a ternary inter-
vallic system based on ordered interval triplets.
Each ternary operator is defined as:

(I,J,K)Y - X

Starting from an initial pitch X, the process unfolds as:

X=>X4+T—-X4+I1+J—->X+I1+J+K

The global displacement vector is:

S=1+J+K

The system returns to the initial pitch-class whenever:

NI+J+K)=0 (mod 12)
Thus:

12
N —
ged(12, 1 + J + K)
Each coordinate (I, J, K) defines a local interval profile, a global rotational vector, a cyclic

order, and a pitch-class orbit.
The complete chromatic matrix contains:

12 x 12 x 12 = 1728

distinct ternary operators.



Complete Ternary Interval Matrix

The following twelve tables represent the complete three-dimensional ternary interval matrix.
Rows correspond to interval I, columns correspond to interval J, while each table fixes the
value of K.
The interval labels correspond to the following chromatic values:

label‘unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm TM
value | 0 1 2 3 4 5 6 7 8 9 10 11

Although the present matrix is constructed in order to preserve ascending intervallic iden-
tities within each local binary structure, every generated sequence may also be realized in de-
scending form through transpositional and inversional operations. In GeCo-Tool, this process is
implemented through pitch-class transformations derived from serial music theory, particularly
inversion I and transposition 7.

The matrices listed in the following sections allow the systematic exploration of ternary
intervallic sequences generated through ordered triplets of intervals. Each slice of the three-
dimensional matrix corresponds to a fixed value of the third interval parameter K, while the
remaining two dimensions define the interaction between the first and second intervallic com-
ponents.

Consequently, the complete structure functions as a navigable space of cyclic intervallic con-
figurations, enabling the exploration of melodic trajectories, rotational behaviors, and periodic
pitch-class orbits derived from ternary interval organization.

As in the binary formulation, the intervallic structures represented in the matrix may also
be transformed through transposition, inversion, retrograde, and retrograde-inversion opera-
tions. These transformations preserve the internal interval-class relationships while generating
alternative directional and registral realizations of the same underlying ternary operator.



Slice K =0 : unison

I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 7m ™

unison| (0,0,0)"  (0,1,0) (0,2,0)° (0,3,0)" (0,4,0)° (0,5,0) (0,6,0)> (0,7,0)% (0,8,00° (0,9, 0) (0,10,0)° (0,11,0)™
om | (1,0,0)* (1,1,0)° (1,2,00" (1,3,0)° (1,4,0)0" (1,5,0)> (1,6,0)” (1,7,00® (1,800 (1,9,0)° (1,10,0)" (1,11, 0)1
2M | (2,0,0)° (2,1,0)" (2 2,00° (2,3,0) (2,4,0 (2,50 (2,6,00° (2,7,0) (2 8,00° (2,9, 0)12 (2,10,0)" (2,11,0)"
3m | (3,0,00" (3,1,0) (372,0)12 (3,3,0)* (3,4,0)12 (3,500 (3,6,00" (3,7,00° (3,800 (3,9,0)' (3,10,0)12 (3,11,0)°
3M | (4,0,0° (41,00 (4,2,0® (4,3,0)® (4,4,0° (450" (4,6,0° (47,07 (480" (490" (4,10,00° (4,11,0)"
4 1(50,00? (51,00 (52,00 (53,0° (5,4,0" (5,50° (5607 (570" (58,072 (590° (510,0" (511,0)>°
5b | (6,0,0* (6,1,00 (6,2,0)° (6,3,0)* (6,4,0)° (6,5,0)"* (6,6,0)" (6,7,0"* (6,8,0° (6,9,00* (6,10,0)* (6,11,0)"
5 (7,000 (7,1,00° (7,2,0" (7,3,0)° (7,4,00 (7,50 (7,6,0)'® (7,7,00° (7,8,0)* (7,9,00® (7,10,0)"* (7,11,0)?
54 | (8,0,00* (8,1,00" (8,2,0° (83,007 (84,00 (850" (860)° (870" (880)7> (809,07 (810,0)° (811,0)"
6 |(9,0,0" (9,1,00° (9,2,00% (9,3,00" (9,4,00 (9,5,0° (9,6,00* (9,7,00® (9,8,0) (9,9,0)* (9,10,0)'* (9,11,0)*
7m | (10,0,0)° (10,1,0)" (10,2,0)" (10,3,0)" (10,4,0)° (10,5,0)* (10,6,0)* (10,7,0)"* (10,8,0)* (10,9,0)" (10,10,0)* (10,11,0)*
™ |(11,0,0)% (11,1,0)" (11,2,0)"* (11,3,0)° (11,4,0)* (11,5,0)* (11,6,0)" (11,7,0)* (11,8,0)" (11,9,0)* (11,10,0)" (11,11,0)°

Slice K =1 : 2m

I\J | unison 2m 2M 3m 3M 4 5b 5 53 6 Tm ™

o

unison| (0,0,1)  (0,1,1)° (0,2,1)* (0,3,1)° (0,4,1)" (0,5,1)* (0,6,1)" (0,7,1)° (0,8, 1)* (0,9,1)° (0,10,1) (0,11,1)"
om | (1,0,1)° (1,1,1)* (1,2,1)® (1,3, )" (1,4,1)* (1,5,1) (1,6,1)° (1,7.1)* (1,8 1)° (1,9,1)'* (1,10, 1)1 (1,11,1)"
2,5, 1) (2,6,1)" (2,7.10)° (2,8, 1) (2,9,1)" (2,10,1)"

oM | (2,0,1)" (2,1,1)* (2,2,D)" (2,3,1)° (2,4, 1) ( (2,11,1)°
3m | (3,0, (3,1,1)" (3,21 (3,3, 1) (3,41 (3,51" (3,6,1)° (3,7, (3,81) (3,9,1)” (3,10,1)° (3,11,1)*
3M | (4,0,)"7 (4,1, (4,2,D)" (4,31 (4,41)" (4,51° 4,6,1)? (47,1D)" 4817 (491" (4,10,1)" (4,11,1)°
4 | (5,01 (5,1, (5,2,1)° (5,3, )" (5,4,1)° (5,517 (5,6,1)" 5,7, D) (581°% (591" (510,1)° (511,17

5b1(6,0,1) (6,1,1)* (6,2,1)" (6,3,1)° (6,4,1)" (6,51)" (6,6,1)"* (6,7,1)° (6,81)" (6,9,1)° (6,10,1)'* (6,11,1)
5 | (7,01 (7,1, (7,2,1)° (7,3, 1) (7,41 (7,5D" (7,6,1)° (7, 7,1)" (7,8,1)° (7,9,)" (7,10,1)* (7,11,1)"
54 1 (8,0,)" (8,1,D° (82,17 (83,1 (8,412 (851° (86,1 (871 (881" (891)° (810,1)* (811,1)°
6 | (9,00 (9,1, (9,2,1)" 93,17 9,4,1° (9,51 (9,6, (9,7,1)? (9,8,1)° (9,9, 1) (9,10,1)° (9,11,1)"
7m [(10,0,1)' (10,1,1)" (10,2,1)" (10,3,1)° (10,4,1)* (10,5,1)* (10,6,1)"* (10,7,1)* (10,8,1)"* (10,9,1)* (10,10,1)* (10,11,1)°
7™M | (11,0,1)" (11,1,1)"® (11,2,1)% (11,3,1)* (11,4,1)* (11,5,1)" (11,6,1)2 (11,7,1)"® (11,8,1)* (11,9,1)* (11,10,1)° (11,11,1)

Slice K =2 : 2M

I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,2)°  (0,1,2)" (0,2,2)° (0,3,2)" (0,4,2)> (0,5,2)" (0,6,2)° (0,7,2)" (0,8,2)° (0,9,2)" (0,10,2)" (0,11,2)"
om | (1,0,2)"  (1,1,2)° (1,2,2)" (1,3,2)®> (1,4,2)” (1,52° (1,6,2" (1,7,2° (1,82)" (1,9,2)' (1,10,2)"* (1,11,2)°
oM | (2,0,2)° (2,1,2)7 (2,2,2)° (2,3,2) (2,4,2)° (2,5,2)" (2,6,2)° (2,7,2)" (2,8,2)' (2,9,2)" (2,10,2)° (2,11,2)
3m | (3,0,2)% (3,1,2)° (3,2,2)” (3,3,2° (3,4,2)" (3,52° (3,6,2)7 (3,7,2)' (3,82)" (3,9,2)° (3,10,2)" (3,11,2)°
3M | (4,0,2) (41,27 (4,2,2° (4,3,2" (4,4,2)° (4,52 (4,6,2)' (4,7,2)" (4,8,2)° (4,9,2)" (4,10,2)* (4,11,2)"
4 150,22 (5,1,2° (5,2,2" (53,2)° (54,27 (552" (56,27 (57,2° (58,2)" (59,2° (510,27 (511,2)
5b | (6,0,2)°  (6,1,2)" (6,2,2)° (6,3,2)" (6,4,2)" (6,5,2) (6,6,2)° (6,7,2)" (6,8,2)° (6,9,2) (6,10,2)> (6,11,2)"
5 1 (7,0,2" (7,1,2)° (7,2,2)" (7,3,2)' (7,4,2)"” (7,5,2° (7,6,2)" (7,7,2)* (7,8,2)" (7,9,2)* (7,10,2)"® (7,11,2)®
54 | (8,0,2)° (8,1,2)" (822" (832" (842° (852" (862 (87,27 (88,2 (89,2)” (810,2)° (811,2)"
6 109,027 (9,1,2)" 9,22 9,3,2° (9,42)" (9,52° (96,2 (9,7,2° (9,8,2)" (9,92 (9,10,2)" (9,11,2)°
7m | (10,0,2)" (10,1,2)" (10,2,2)° (10,3,2)* (10,4,2)* (10,5, 2)12 (10,6,2)* (10,7,2)" (10,8,2)* (10,9,2)" (10,10,2)° (10,11,2)"
7™ |(11,0,2)" (11,1,2)% (11,2,2)* (11,3,2)* (11,4,2)" (11,5,2)* (11,6,2)"* (11,7,2)* (11,8,2)" (11,9,2)° (11,10,2)"* (11,11,2)"



Slice K =3 : 3m

I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™

unison| (0,0,3)* (0,1,3)° (0,2,3)" (0,3,3)°> (0,4, 3)12 (0,5,3) (0,7, 3) (0,8,3)" (0,9,3)" (0,10,3) (0,11,3)°
om | (1,0,3)* (1,1,3)” (1,2,3 (1,3,3)” (1,4,3) (1,5,3)" (1,6,3)° (1,7,3)"” (1,8,3)" (1,9,3)" (1,10,3)° (1,11,3)"
aM | (2,0,3) (2,1,3)% (2,2,3)" (2,3,3)° (2,4, 3) (2,5,3)° (2,6,3)% (2,7,3)" (2,8,3)" (2,9, 3)6 (2,10,3)*  (2,11,3)®
3m | (3,0,3)% (3,1,3)" (3,2,3)° (3,3,3)" (3,4,3)° (3,5,3) (3,6,3)" (3,7.3)" (3,8,3)° (3,9,3)" (3,10,3)° (3,11,3)"”
5
5

=

3M | (4,0,3)" (4,1,3)3 (4,2,3)"  (4,3,3)° (4,4,3)12 (4,5,3)"  (4,6,3)" (4,7,3)6 (4,8,3)"  (4,9,3° (4,10,3)"” (4,11, 3)2

4 1 (,0,3°% (5,1,3)" (52,3)° (53,37 (54,3)" (5,537 (56,3)° (5,7,3)" (583" (593" (510,3)* (511,3)"

5b | (6,0,3)* (6,1,3)° (6,2,3) (6,3,3)" (6,4,3) (6,5,3)° (6,6,3)" (6,7,3)° (6,8,3)" (6,9,3)* (6,10,3)"* (6,11,3)?

5 1 (7,0,3)° (7,1,3)" (7,2,3)" (7,3,3) (7.4,3)° (7,5,3)" (7,6,3)° (7,7,3)" (7,8,3) (7,9,3)'" (7,10,3)® (7,11,3)*

54 | (8,0,3) (8,1,3)" (8,2,3) (83,3)° (843" (853)° (86,37 (87,37 (883)7 (89,3)° (810,3)" (811,3)°
)

7
9,1,3)” (9,2,3)° (9,3,3)" (9,4,3)° 37 (9,7,3) (9,8,3)° (9,9,3)" (9,10,3)° (9,11,3)"
3)% (10,2,3)" (10,3,3)* (10,4,3)"* (10,5,3)> (10,6,3)" (10,7,3)* (10,8,3)" (10,9,3)® (10,10,3)"* (10,11,3)"
3)* (11,2,3)° (11,3,3)" (11,4,3)* (11,5,3)"% (11,6,3)* (11,7,3)* (11,8,3)® (11,9,3)"* (11,10,3)" (11,11,3)"*

6| (9.0,3)" (
7m |(10,0,3)" (10,
™ | (11,0,3)° (11,

Slice K =4 : 3M

I\J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,0,4)° (0,1,4)" (0,2,4)> (0,3,4)" (0,4,4® (0,5,4)" (0,6,4)° (0,7,4" (0,8,4)" (0,9,4) (0,10,4)° (0,11,4)"
om | (1,0,4)% (1,1,4)* (1,2,4)"2 (1,3,4° (1,49 (1,54° (1,6,9)" (1,7,9" (1,897 (1,9,4)° (1,10,4)" (1,11,4)*
oM | (2,0,4) (2,1,4) (2,2,4)* (2,3,4)" (2,4,4° (2,547 (2,6,4)" (2,7,9"7 (2,8,4° (2,9,4)" (2,10,4)° (2,11,4)"
3m |(3,0,4)% ( P3,2,4" 3,3,4° (3,407 (3,54 (3,6,0)"7 (3,7,4° (3,8,4)" (3,94 (3,10,4) (3,11,4)°
3M | (4,0,4° (41,4 (4,2,49° (43,47 (4,44 (4,547 4,6,4)° (4,7,4" (4,84 (4,947 (4,104 (4,11,4)"7
4 1(50,4)" (51,4° (5,247 (53,4) (544)12 (5,5,4)° (5,6,4)" (5,7,4° (584" (594> (510,47 (511,4)
5b1(6,0,4)% (6,1,4)2 (6,2,4)" (6,3,4)% (6,4,4)° (6,5,4)" (6,6,4)° (6,7,4)" (6,8,4)> (6,9,4)" (6,10,4)* (6,11,4)"
5 (7,047 (7,1,4" (7,2,4"7 (7,3,4)° (7,4,4)" (7,54 (7,6,4)” (7,7,4)° (7,847 (7,9,4® (7,10,4)" (7,11,4)°
54 1(8,0,4)" (8,1, (8,2,4)° (8,3,4)" (8,44 (8547 (86,47 (87,47 (884 (894" (810,4)° (811,4)"
6 109,047 (9,1,4° (9,2,4)" (93,4 (9,449 (9,547 (9,6,4) (9,7,4)° (9,8,4)" (9,9,4)° (9,10,4)" (9,11,4)"
7m [(10,0,4)% (10,1,4)* (10,2,4)* (10,3,4)"* (10,4,4)* (10,5,4)" (10,6,4)* (10,7,4)* (10,8,4)° (10,9,4)"* (10,10,4)" (10,11,4)"*
7™M |(11,0,4)" (11,1,4)® (11,2,4)" (11,3,4)% (11,4,4)" (11,5,4)* (11,6,4)" (11,7,4)° (11,8,4)" (11,9,4)" (11,10,4)"* (11,11,4)°

Slice K =5: 4

I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,5)" (0,1,5)> (0,2,5) (0,3,5° (0,4,5" (0,5,5)° (0,6,5 (0,7,5)" (0,85 (0,9,5° (0,10,5)" (0,11,5)>
am | (1,0,5)° (1,1,5)" (1,2,5)° (1,3,5)" (1,4,5)° (1,55 (1,6,5)" (1,7,5)"7 (1,8,5° (1,9,5)" (1,10,5) (1,11,5)"
oM [(2,0,5)"% (2,1,5)° (2,2,5)" (2,3,5)° (2,4,5)" (2,55)" (2,6,5"7 (2,7,5)° (2,8,5)" (2,9,5)° (2,10,5)" (2,11,5)?
3m | (3,0,5)° (3,1,5)" (3,2,5)° (3,352 (3,45 (3,55 (3,6,5° (3,7,5)" (3,8,5)° (3,9,5) (3,10,5)% (3,11,5)"
3M | (4,0,5) (4,1,5)° (4,2,5)"2 (4,3,5)" (4,45 (4,5,5° (4,6,5)" (4,7,5° (4,857 (4,95 (4,10,5)" (4,11,5)°
4 1(,0,5° (51,52 (5,2,5) (53,52 (5,4,5° (555" (5,65° (5,7.5)" (58,5 (59,52 (510,5° (511,5)"
5b[(6,0,5)% (6,1,5)" (6,2,5) (6,3,5)° (6,4,5)" (6,5,5)° (6,6,5)'% (6,7,5)> (6,8,5)% (6,9,5)° (6,10,5)* (6,11,5)°
5 1(7,0,5) (7,1,5)" (7,2,5)° (7,3,5)" (7,4,5)® (7,5,5)" (7,6,5)° (7,7,5)” (7,8,5° (7,9,5)" (7,10,5)° (7,11,5)"
54 1(8,0,5)% (8,1,5)° (8,2,5)" (83,5 (84,5 (85,57 (86,5 (875" (8285 (895° (8105 (8,11,5)"
6 1(9,0,5° (9,1,5)" (9,2,5)° (9,3,5)" (9,4,5)> (9,5,5)" (9,6,5)° (9,7,5)" (9,8,5)° (9,9,5)'% (9,10,5)" (9,11,5)"
7m |(10,0,5)* (10,1,5)* (10,2,5)"% (10,3,5)> (10,4,5)" (10,5,5)* (10,6,5)* (10,7,5)° (10,8,5)" (10,9,5)" (10,10,5)" (10,11,5)°
7™ |(11,0,5)% (11,1,5)" (11,2,5)* (11,3,5)" (11,4,5)* (11,5,5)" (11,6,5)° (11,7,5)'* (11,8,5)" (11,9,5)" (11,10,5)° (11,11,5)"



Slice K =6 : 5b

INJ

unison 2m

2M 3m

Tm ™

unison
2m
2M
3m
3M
4
5b

5

5
6
Tm
™

(0,0,6); (0,1,6>‘j
1,0,6 1,1,6)
((2 0 6))3 EQ 1 6;4
(37076)‘; (37176>1“2
4,0,6)° (4,1,6

i ' 612 ( )1
(Oy ’ ) (571*6)

(6,0,6)' (6,1,6)"
(7,0,6>f <7,1.,6)‘4’
8,0,6)° (8,1,6

Eg, 0, 6;4 Eg, 1, 6;3
(10,0,6)* (10,1,6)"
(11,0,6)" (11,1,6)*

Slice K =7 :

I\J

unison 2m

0,2,6)> (0,3, 6)
(1,2,6)"  (1,3,6)°
(2,2,6)° (2,3, o)
(3,2,6)12 (3,3,6)"

(4,2,6)" (4,3, 6)12
(5,2,6)'* (5,3,6)°
(6,2,6)° (6,3,6)*
(7,2,6)"  (7,3,6)
(8,2,6)° (8,3,6)"
9,2,6)  (9,3,6)
(10,2,6)* (10,3,6)"
(11,2,6)" (11,3,6)* (11,4,6)" (11 5, 6)"

5

2M 3m

(10,9,6)"

(11,6,6)" (11,7,6)" (11,8,6)" (11,9,6)® (11,10,6)" (11,11,6)"

o

(0,10,6)* (0,11,6)"
(1,10,6)12 (1,11, 6)2
(2,10,6)* (2,11,6)"

(3,10 6)12 (3,11,6)°

(4,10,6)° (4,11,6)
(5,10,6)* (5,11,6)°
(6,10,6)° (6,11,6)"
(7,10,6)" (7,11,6)"
(8,10,6)" (8,11,6)"
(9,10,6)" (9,11,6)°
(10,10,6)° (10,11,6)"
(

unison
2m
2M
3m
3M
4
5b

0,0,7) (0,1,7)
(1,07 (1,1,7)*
2,0,0)"  (2,1,7)°
(3,0,7)% (3,1,7)"
(4,0,7) (4,1,7)
(5,0, (5,1,7)"
6,0,7)'* (6,1,7)°
(7,0,7)%  (7,1,7)*
(8,0,7)* (8,1,7)°
(9,0,7)% (9,1,7)"
(10,0,7)"* (10,1, 7)
(11,0,7)* (11,1,7)"

Slice K =8

I\J

unison 2m

0,2,7* (0,3,7)° (0, 4,7)12
(1,2,7°% (1,3,7)"

(2.2,7)% (2,3,7)"

3,2,7)" (3,3,7)"

(4,2,1)"% (4,3,7)°
(5,2,7° (5,3,7)*
6,2,7)" (6,3,7)°

(7,2,7)% (7,3,7)"

(8,2,71)"% (8,3,7)?

9,2,7)?% (9,3,7)"
(10,2,7)' (10,3,7)*
(11,2,7)* (11,3,7)" (11,4,7)°

57F

2M 3m

0,9,7)* (0,10, 7)"

' (10,8,7)" (10,9,7)°

(11,6,7)1 (11,777)12 (11,8,7)° (11,9,7)" (11,10,7)* (11,11, 7)"

e

Tm ™
(0,11, 7)2
(1,10 7)2 (1,11,7)"
L (2,10, 2 (2,11,7)°

(2

(3,10,7° (3,11,7)*
(4,10,7)"  (4,11,7)°
(5,10,7)6 (5,11,7)"

b (6,10,7)" (6,11, 7)1
(

(7,10,7)" (7,11,7)"
(8,10,7)"? (8,11,7)°
(9,10,7)° (9,11,7)"
(10,10,7)* (10,11, 7)

Tm ™

unison
2m
2M
3m
3M

(S5
S =

£ oo

-
= o
=]

™

(0,0,8)°  (0,1,8)"
(1,0,8)* (1,1,8)°
(2,0,8)° (2,1,8)"
(3,08 (3,1,8)
(4,0,8)"  (4,1,8)"
(5,0.8)* (5,1,8)°
(6,0,8)2 <6,1.,8)j
7,0,8 7,1,8)
Es 0 8;3 ((8 1 8))‘2
3 bl 12 9 9 2
9,0,8 9,1,8
((10 0 23)2 (50 1 8))12
(11,0,8)"* (11,1,8)

(0,2,8)° (0,3,8)"
(1,2,8)% (1,3,8)"
(2,2,8)" (2,3,8)"
(3,2,8)% (3,3,8)°
(4,2,8)% (4,3,8)"
(5,2,8)" (5,3,8)°
(6,2,8)% (6,3,8)"
(7,2,8)" (7,3,8)
(8,2,8)% (8,3,8)"
(9,2,8)" (9,3,8)
(10,2,8)* (10,3,8)*
(11,2,8)* (11,3,8)°
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oo

Ntd
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o

ot
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N

=5
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X x
©
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o o

(10,8,8)° (10,9,8)*
(11,7,8)° (11,8,8)" (11,9,8)

: (10 5 8)'? (10,6,8)"
(11,5,8)" (11,6,8)"

(0,10, 8)2 (0,11,8)"
(1,10,8)* (1,11,8)>
(2,10,8)  (2,11,8)"
(3,10,8)"  (3,11,8)°
(4,10, 8)6 (4,11,8)"
(5,10,8) (5,11,8)"
(6,10,8)" (6,11,8)"
(7,10,8)"  (7,11,8)°
(8,10,8)° (8,11,8)"
(9,10,8)"  (9,11,8)
(10,10,8)* (10,11,8)"
(11,10,8)"* (11,11,8)"



Slice K =9: 6

I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,9)* (0,1,9)° (0,2,9" (0,3,9)" (049)12 0,5,9°  (0,6,9* (0,7,9° (0,8,9" (0,9,97% (0,10,9)" (0,11,9)°
om | (1,0,9° (1,1,9" (1,2,9" (1,3,97 (1,4,9° (1,5,9" (1,6,9° (1,7,9" (1,8,9° (1,9,9" (1,10,9° (1,11,9)"
oM | (2,0,97 (2,1,9" (2,2,9" (2,3,9° (2,4, 9) (2,5,9° (2,6,9" (2,7,9° (2,8,97 (2,9,9® (2,10,9" (2,11,9)°
3m | (3,0,9) (3,1,9" (3,2,9)° (3,3,9" (3,4,9° (3,597 (3,6,9)° (3,7,9)"” (3,8,9° (3,9,9)" (3,10,9)° (3,11,9)"
3M | (40,97 (4,1,9° (4,2,9" (4,3,9 (4,497 (4,597 (46,97 (4,79 (489" (4,99° (410,97 (4,11, 9)1
4 1,09 51,9 5,29 (53,97 (549> (5,597 (56,9)° (579)4 (5,8,9° (59,9 (510,9)" (511,9)"
5b | (6,0,9* (6,1,9% (6,2,9)% (6,3,9% (6,4,9) (6,5,9)° (6,6,9)" (6,7,9)° (6,89 (6,9,9) (6,10,9)" (6,11,9)°
5 | (7,0,9° (7,1,9)" (7,2,9°% (7,3,9"% (7.4,9° (7,5,9)* (7,6,9° (7,7,9" (7,8,9)" (7,9,9)" (7,10,9)° (7,11,9)*
54 | (8,0,9)" (8,1,97 (8,2,9"7 (8,3,9° (849" (859° (86,97 (879" (889" (89,9° (810,9)" (811,97
6 19,09 (9,1,9" (9,2,9° (9,3,9* (9,4,9° (9,59 (9,6,9" (9,7,9" (9,8,9° (9,9,9* (9,10,9)* (9,11,9)"
7m [(10,0,9)" (10,1,9)* (10,2,9)* (10,3,9)° (10,4,9)" (10,5,9)" (10,6,9)"* (10,7,9)° (10,8,9)* (10,9,9)* (10,10,9)"* (10,11,9)
™ | (11,0,9)* (11,1,9)* (11,2,9)° (11,3,9)" (11,4,9)" (11,5,9)" (11,6,9)° (11,7,9)" (11,8,9)* (11,9,9)"% (11,10,9)* (11,11,9)"
Slice K =10 : "Tm
I\J unison 2m 2M 3m 3M 4 5b 5 H# 6 Tm ™

unison| (0,0,10)° (0,1,10)™ (0,2,10)" (0,3,10) (0,4,10)° (0,5,10)* (0,6,10)°* (0,7,10) (0,8,10)* (0,9, 10)“’ (0,10,10°  (0,11,10)*
2m |(1,0,10)" (1,1,10)" (1,2,10)" (1,3,10)° (1,4,10)" (1,5,10)* (1,6,10)"* (1, 710)2 (1,8,100"*  (1,9,10* (1,10,10)" (1,11,10)°
oM | (2,0,10)" (2,1,10) (2,2,10)° (2,3,10)" (2,4,10)° (2,5,10)" (2,6,10)* (2,7,10)" (2,8,10)° (2,9,10)* (2,10,10)® (2,11,10)"
3m (3,0, 10)12 (3,1,10° (3,2,10)" (3,3,10)* (3,4,10)"* (3,5,10)° (3,6, 10)12 (3,7,100° (3,8,10)" (3,9, 10) (3,10,10)" (3,11,10)"
3M | (4,0,10)° (4,1,10)" (4,2,10)* (4,3,10) (4,4,10)* (4,5,10) (4,6,10)° (4,7,10)* (4,8,10)° (4,9,10)" (4,10,10)" (4,11,10)"
4 | (5,0,10)" (5,1,10)‘ (5,2,10  (5,3,10)> (5,4,10)"* (5,5,10)* (5,6,10)" (5,7,10)° (5,8,10)"* (

(6,0,10)* (6,1,10)"* (6,2,10)> (6,3,10)"* (6,4,10)* (6,5,10)" (6,6,10)° (6,7,10)* (6,8,10)" (6,9,10)* (6,10,10)° (6,11,10)*
5 (7,0, 10)“ (7,1,10)* (7,2,10)* (7,3,10)° (7,4,10)* (7,5,10)° (7,6,10)* (7,7,10)" (7,8,10) (7,9,10)° (7,10,10)* (7,11,10)*
54 | (8,0,10)* (8,1,10)12 (8,2,10)* (8,3,10)" (8,4,10)° (8,5,10)"* (8,6,10)" (8,7,10)"* (8,8,10)° (8910)4 (8,10,10)* (8,11,10)"

(9,0,10) (9,1,10* (9,2,10)* (9,3,10)° (9,4,10)** (9,5,10)" (9,6,10)** (9,7,10)° (9,8,10)* (9,9, 10)3 (9,10,10)**  (9,11,10)*
7m {(10,0,10)* (10,1,10)* (10,2,10)° (10,3,10)"* (10,4,10)" (10,5,10)"* (10,6,10)® (10,7,10)* (10,8,10)* (10,9,10)"* (10,10,10)* (10,11,10)"*
7™M |(11,0,10)* (11,1,10)° (11,2,10)"* (11,3,10)" (11,4,10)" (11,5,10)° (11,6,10)" (11,7,10)* (11,8,10)" (11,9,10)2 (11,10,10)"* (11,11,10)*

5,9, 10) (5,10,10)  (5,11,10)°

=

<o

—

ot

Slice K =11 : ™™

I'\J | unison 2m 2M 3m 3M 4 5b 5 5 6 Tm ™
unison | (0,0, 11)12 (0,1,1)"  (0,2,11)* (0,3,11)® (0,4,11)* (0, 5 11)* (0,6,11)" (0,7,11)> (0,8,11)" (0,9,11)* (0,10,11)* (0,11, 11)
2m | (1,0,11)" (1,1, 11)12 (1,2,11)° (1,3,11)1 (1,4,11)* (1,5,11)* (1,6,11)* (1,7,11)*? (1,8,11)3 (1,9, 11)*  (1,10,11)% (1,11,11)*
oM [(2,0,11) (2,1,11)°  (2,2,11)*  (2,3,11)° (2,4,11)" (2 5 11)2 (2,6,1)2 (2,7,11)° (2,8, 11)* (2,9,11)° (2,10,11)"* (2,11, 11)
3m (3,0711)6 (3,1,11)"  (3,2,11)* (3,3,1)" (3,4,11)> (3,5,1)" (3,6,11)* (3,7,11)" (3,8,11)° (3,9,11)"* (3,10,11)" (3,11,11)"
3M | (4,0,11)* (4,1, 11)g (4,2,11)" (4,3,11)2 (4,4,11)* (4 5 11)* (4,6,11)" (4,7,11)° (4,811 (4,9,11)" (4,10,11)** (4,11,11)°
4 (50,11 (5,1,1)" (5,2,11)* (5,3,11)" (5,4,11)° (5,5,11)" (5,6,11)° (5,7,1)* (5,8 11)" (5,9,11)"* (5,10,11)° (5,11,11)*
5b|(6,0,11) (6,1,11)* (6,2,11) (6,3,11)* (6,4,11)* (6,5,11)° (6,6,11)"* (6,7,11)" (6,8,11)** (6,9,11)° (6,10,11)* (6,11,11)*
5 |(7,0,11)% (7,1 11)12 (7,2,11)°  (7,3,11)* (7,4,11)° (7,5,1)" (7,6,11)" (7,7,11)"* (7,8,11)° (7,9,11)* (7, 10,11)“ (7,11 11)12
8,1,11)*  (8,2,11)"  (8,3,11)° (8,4,11)"* (8,5, 11)] (8,6,11)" (8,7,11)° (8,8, 11)* (8,9,11)* (8,10,11)"* (8,11,11)?

—

) )
; ( ) )

9,0,11)* (9,1,11)* (9,2, 11)° (9,3,11)** (9,4,11)" (9,5, 1) (9,6,11)° (9,7,11)* (9,8,11)*® (9,9,11)** (9,10,11)* (9,11,11)*
7m |(10,0,11)* (10,1,11)° (10,2,11)"* (10,3,11)" (10,4,11)" (10 5 11) (10,6,11)* (10,7,11)* (10,8,11)" (10,9,11)* (10,10,11)"* (10,11,11)°
M [(11,0,11)°% (11,1,11)" (11,2, 11)" (11,3,11)* (11,4,11)% (11,5, 11)* (11,6,11)* (11,7,11)"* (11,8,11)* (11,9,11)* (11,10, 11)3 (11,11,11)*




Supplementary Analytical Triplet Matrices

The following matrices preserve the same notational format used in the complete ternary in-
terval matrix:

(I, J,K)N

where each cell contains an ordered interval triplet and its cyclic order. Unlike the previous
complete matrix, these tables reorganize the ternary space according to additional analyti-
cal criteria: global displacement class, palindromic structure, retrograde structure, selective
inversion, and contour normalization.



Global Displacement Class Matrices
For each fixed global displacement class S, the third component is derived as:
K=S—-1—-J (mod 12).

Thus every table gathers all operators satisfying I + J + K =S (mod 12). All entries in the
same table share the same cyclic order N = 12/ ged(12,5).

Global class S = 0 : unison

I'\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 m ™

unison| (0,0,0)" (0,1,11)" (0,2,10)" (0,3,9)" (0,4,8)" (0,5,7)" (0,6,6)" (0,7,5)" (0,8,4)" (0,9,3)" (0,10,2)" (0,11,1)"
om |(1,0,11)" (1,1,10)" (1,2,9)" (1,3,8)" (1,4,7)" (1,5,6)" (1,6,5)" (1,7,4)" (1,8,3)" (1,9,2)' (1,10,1)" (1,11,0)"
oM [(2,0,10)" (2,1,9)" (2,2,8)" (2,3,7)" (2,4,6)" (2,5,5)" (2,6,4)" (2,7.3)" (2,82)" (2,9,1)" (2,10,0)" (2,11,11)"
3m | (3,0,9)" (3,1,8)" (3,27 (3,3,6)' (3,4,5)" (3,5,4)" (3,6,3)" (3,7,2)' (3,8,1)" (3,9,0)" (3,10,11)" (3,11,10)"
3M [ (4,0,8)' (4,1,7)" (4,2,6)" (43,5 (444" (4,53)" (462" 471" (480" (4,9,11)" (4,10,10)" (4,11,9)'
4 | (5,00 (5,1,6)" (5,2,5)"  (5,3,4" (543" (552" (561" (570" (5811)" (59,10)" (5,10,9)" (5,11,8)"
5b | (6,0,6)" (6,1,5)" (6,2,4)" (6,3,3)" (6,4,2)" (6,5,1)" (6,6,0)" (6,7,11)" (6,8,10)" (6,9,9)" (6,10,8)" (6,11,7)"
5 1(7,0,5) (7,1,4)" (7,2,3)"  (7,3,2" (7,41)" (7,50 (7,6,11)" (7,7,10)" (7,8,9)" (7,9,8)" (7,10,7)" (7,11,6)"
54 1(8,0,4)" (81,3 (822" (83,1 (840" (85,11) (8,6,10)1 (8,7,9) (8,8,8)" (89,7)" (810,6)" (811,5)
6 1(9,0,3)" 9,1,2" (9,2,0)" (9,30 (9,4,11)" (9,510)" (9,6,9)" (9,7,8)" (9,8,7)" (9,9,6)" (9,10,5)" (9,11,4)"
7m  [(10,0,2)" (10,1,1)" (10,2,0)" (10,3,11)" (10,4,10)" (10,5,9)" (10,6,8)" (10,7,7)" (10,8,6)" (10,9,5)" (10,10,4)" (10,11,3)"
7M |(11,0,1)" (11,1,0)" (11,2,11)" (11,3,10)" (11, 4,9)1 (11,5,8)" (11,6,7)" (11,7,6)" (11,8,5)" (11,9,4)" (11,10,3)" (11,11,2)"

Table 1: Global displacement class S = 0.

Global class S =1: 2m

I'\J | unison 2m 2M 3m 3M 4 5b 5 b5# 6 Tm ™

unison| (0,0,1)™ (0,1,0) (0,2,11)" (0,3,10) (0,4,9™ (0,5,8)" (0,6,7)" (0,7,6) (0,8,5)™ (0,9,4)" (0,10,3) (0,11,2)"
om | (1,0,0)” (1,1,11)" (1,2,10)** (1, 39)12 (1,4,8)” (1,577 (1,6,6) (1,7,5)" (1,8,47 (1,9,3)" (1,10,2)" (1,11 1)12
oM [(2,0,11) (2,1,10)” (2,2,9) (2,3,8) (24,77 (2,56 (2,6,5" (2,7,49% (2,8,3)" (2,927 (2,10,1)"* (2,11,0)"
3m [(3,0,10) (3,1,9" (3,2,8)" (3,3,1)" (3,4,6)? (3,55 (3,6, (3,7,3)” (3,82)" (3,9,1)" (3,10,0)"* (3,11,11)"
3M | (4,0,97 (4,1,8)" (4,2,7)" (436)12 (4,4,5) (4,547 (4,6,3)"” (47,2 4,817 (49,00 (4,10,11)" (4,11,10)12
4 1(5,0,8) 5,1,7"2 (5,26 (53,52 .44 (5532 (5,622 (57,12 (580" (5,9,11)" (5,10,10)* (5,11,9)"
5b | (6,0,7) (6,1,6) (6,2,5)"% (6,3,4) (6,4,3)% (6,52 (6,6,1)'* (6,7,0)" (6,8,11)"* (6,9,10)" (6,10,9)"* (6,11,8)"
5 (7,060 (7,1,5)" (7,242 (7,3,3)% (7,4,2)"” (7,5,D)" (7.6,0)" (7,7,11)"* (7,8,10)"* (7,9,9)"* (7,10,8)"* (7,11,7)"
54 1(8,0,5)" (8,1,4)7 (8,2,3)"” (83,22 (8417 (8507 (86,11)" (87,10)" (8,89 (8,9,8)" (810,7)? (8,11,6)"
6 (90,4 (91,3 (9,2,2"% (9,3,)®  (9,4,00% (9,511)% (9,6,10) (9,7,9 (9,8,8)" (9,9,7)" (9,10,6)"* (9,11 ,>12
7m  |(10,0,3)" (10,1,2)"* (10,2,1)" (10,3,0)” (10,4,11)* (10,5,10)" (10,6,9)' (10,7,8)'* (10,8,7)"* (10,9,6)"* (10,10,5)"* (10,11,4)"
7™ [(11,0,2)" (11,1,1)" (11,2,0)"* (11,3,11)"* (11,4,10)"® (11,5,9)" (11,6,8)" (11,7,7)"* (11,8,6)" (11,9,5)" (11,10,4)"* (11,11,3)"

Table 2: Global displacement class S = 1.



I\ J | unison o1
unison ; n /
) 0,0,2)° (0,1,1)° 2M -
m | (1,0,1)° LD (0,2,0° 3M
M | (2.0, ¥ L0 (L2, (0,3,11)° 4
(2,0,0)° (2 '1’ . (1,2,11)° (1,3,10)° 0,4,10)° (0,5,9)° 5b 5
3m (3.0 1) ’ ,11) (272 10)6 ,3,10 (1’4 9)6 s 79) (0 6 8)6 54
M |40, ) (3,1,10)° ’ (2,3,9)° ’ (1,5,8)° o 0,7.7)° ’ 6
1 |(4,0,10)° T (3,2,9)° ’ (2,4,8)° »8) (1,6,7)° ¥ (0,8,6)° m
4 (5 , 06 (4,179)6 (47 ) )6 (37378)6 (3747 )6 (27 5, 7)6 (2’ ; )6 (1 7, 6)6 (1787r)6 (07 9, 5)6 (0 L ™
,0,8)" (6 6 (no (5,3,6)° o (4,5,5)° s ( 6 nq (2,9,3)° . (1,11,2)°
5 (7 1,1 (6 6 ,3,6) (5 6 ,5,5) (4 p ) (3 6 19,3)% (2,10 5 ,11,2)
70‘7)6 12,6)% (6 5 ,4,5) (5 6 6,4)° (4, 6 .8,3)° (3,9 6 ,10,2)° (2,1 6
54 | (8,0,6)° (7,1,6)° (7 13,5)°  (6,4,4)° 5,4°  (5,6,3)° 7 3° (4,8,2)° 19,2)° (3,10,1)° ,11,1)
,0,6)° 2.5 (7,3,4)° 44 (6,5,3)° (5,6,3° (5,7,2)° 8,2)° (4,9,1)° 10,1)° (3,11,0)°
6 (9 (8’175)6 (8 6 3,407 (7 6 :5,3) (6 6 7,2)" (5 6 9,17 (4,1 6 +11,0)
05 2L Ll e ST et 10,0 (411,11
7m |(10 ' 9,1,4)° (9 6 ;3,3 (8 6 .5,2)° (7 5 7,10 (6 6 L0 (5,10, 11)° ,11,11)
,0,4)° (10 12.3)% (9 ,4,2) ) ,6,1) ,8,0)° (6 A\ ,11)° (5
’ .1,3)° ,3,2)° (8,5,1)° (7,7,0)° .9,11)° ©(5,11,10
7™ |(11,0,3)° (11’11236 (10.2,2 (10,3 1))6 041 © 5'0§6 (8,6,0° (8,7 101))6 (7,8, 11 (779.10;6 ((67 10,10)° (6,11 9))6
1,27 (11,2,1)° (11,3,0)° (10,4,0)° (10,5,11)° (9,6,1)° (9,7,10) (8,8,10)° (8,9,9)" 10,9)° (7,11,8)°
(11,4,11)° (11 5 1008 (10,6,10)° (10 7 0)6 9,8,9° (9,9,8) (8,10,8)° (3 17
Table % G ,5,10)° (11,6,9)° (1177,256 (10,8.8)° (10,9 7>)6 9,10,7)° (9v11,6§6
: . » by 1 ; D 10 D]
unison 2m ement cl ’ (11,10,5)° (1 19)
) 0,037 (0.1,2) 2M - ass S = 2 (11,11,4)°
m | (1 4 0,2, 1) 3M )
2N (1,02 (1,1,1)* (0.2,0° (0,3.0)" 4
e 071)4 (2 7 )4 (1,2, 0)4 (1,3 4 (0’4’11>4 (0,5,1 1 5b 5
3m (3 0.0 4 71,0) (272 11)4 ) 711) (1,4710 4 9, 0) (076 9)4 54
T a1 (5.2, (2,310 (1,5,9)" 97 078 6
1 ,11)° (3 4 )" (2,4 4 1 4 ) 0 T e
4 (4,0,11)" (4,1,10)" 3.2.10 339" 6 9 (2.5,8)" 6.8 (1,77 87 (0,9,6) ' ™
s 4y 59y 3y 2 s by vy 0
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Table 6:
- G i
lobal displacement class S
s S = 5.



I'\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,6)% (0,1,5)% (0,2,4)*> (0,3,3)* (0,4,2)* (0,5,1)> (0,6,0)* (0,7,11)* (0,8,10)* (0,9,9)* (0,10,8)% (0,11,7)*
om | (1,0,5)° (1,1,4)° (1,2,3)° (1,3,2)° (1,41)2 (1,5,0)* (1,6,11)* (1,7,10)* (1,89 (1,9,8)> (1,10,7)°> (1,11,6)
oM | (2,0,4)% (2,1,3)° (2,2,2)° (2,3,1)® (2,4,0)* (2,5,11)? (2,6,10)*> (2,7,9)° (2,8,8)> (2,9,7)° (2,10,6)° (2,11,5)
3m | (3,0,3)% (3,1,2)% (3,2,1)% (3,3,0)% (3,4,11)% (3,5,10)*> (3,6,9)° (3,7,8)%> (3,8,7) (3,9,6)* (3,10,5)% (3,11,4)"
3M | (4,0,2)° (4,1,1)> (4,2,0% (4,3,11)% (4,4,10)* (4,5,9) (4,6,8)> (4,7,7)> (4,8,6)> (4,9,5)° (4,10,4)° (4,11,3)
4 1(5,0,1) (51,007 (5,2,11)% (5,3,10)° (5,4,9)* (5,5,8)> (5,6,7)> (5,7,6)> (5,85)° (59,4 (510,3?% (511,2)
5b | (6,0,0)* (6,1,11)* (6,2,10)* (6,3,9)* (6,4,8) (6,5,7)° (6,6,6)° (6,7,5)° (6,8,4)> (6,9,3)> (6,10,2)> (6,11,1)
5 [(7,0,11) (7,1,10)* (7,2,9)* (7.3,8)° (7,4,7)* (7,5,6)® (7,6,5)7% (7,7,4)% (7,8,3)> (7,9,2)> (7,10,1)> (7,11,0)?
54 (8010) (8,1,9° (8,2,8)° (8,3,7)° (8,4,6)° (8,55)° (8,6,4)° (8,7,3)° (8,8,2)° (8,91)2 (8,10,0)2 (8,11,11)
6 1(9,0,97 (9,1,8) (9,277)2 (9,3,6) (9,4,5)% (9,5,4)* (9,6,3)° (9,7,2)* (9,8,1)> (9,9,0)> (9,10,11)* (9,11,10)
7m |(10,0,8)% (10,1,7) (10,2,6)* (10,3,5)% (10,4,4)* (10,5,3) (10,6,2)> (10,7,1)> (10,8,0)> (10,9,11)* (10,10,10)* (10,11,9)>
7™M |(11,0,7)% (11,1,6)% (11,2,5)° (11,3,4)* (11,4,3)> (11,5,2)% (11,6,1)* (11,7,0)* (11,8,11)® (11,9,10)* (11,10,9)* (11,11,8)°
Table 7: Global displacement class S = 6.
I'\'J | unison 2m 2M 3m 3M 4 5b 5 54 6 7m ™
unison| (0,0,7)™ (0,1,6)” (0,2,5) (0,3,4)” (0,4,3)" (0,5,2)" (0,6,1)" (0,7,0)" (0,8,11)" (0,9,10)” (0,10,9)" (0,11,8)"
om | (1,0,6) (1,1,5) (1,2,4)" (1,3,3) (1,4,2)* (1,5,1)" (1,6,0) (1,7,11)" (1,8,10)" (1,9,9)* (1,10,8)* (1,11,7)"
oM | (2,0,5)" (2,1,4)7 (2,2,3)” (2,3,2) (2,41 (2,500 (2,6,11)" (2,7,10)"* (2,8,9)" (2,9,8)” (2,10,7)" (2,11,6)"
3m | (3,0,4) (3,1,3) (3,2,2)" (3,3, 1) (3,4,00” (3,5,11)" (3,6,10)* (3,7,9)" (3,8,8)" (3,9,7)* (3,10,6)"* (3,11,5)"
3M | (4,0,3)% (4,1,2)" (4,2,1) (4,3,00” (4,4,11)" (4,5,10)" (4,6,9)" (4,7,8) (4,8, (4,9,6)" (4,10,5)" (4,11,4)"
4 (50,27 (5,1, (52,00 (53,11)" (5,4,10) (5,5,9" (5,6,8) (57,1 (5,8,6)* (59,57 (510,49 (5,11,3)"
5b | (6,0,1)" (6,1,0)" (6,2,11)" (6,3,10)"* (6,4,9)> (6,5,8)" (6,6,7)* (6,7,6)" (6,8,5) (6,9,4) (6,10,3)"> (6,11,2)"
5 (7,0,0)12 (7,1,11)" (7,2,10)"* (7,3,9" (7,4,8)* (7,57 (7,6,6) (7,7,5)" (7,.8,9" (7,9,3)" (7,10,2)" (7,11,1)"
54 ((8,0,11)" (8,1,10)" (8,2,9) (8,3,8)'% (8,4, (8,5,6) (8,6,5)" (8,7.4) (8,8,3)" (8,9,2)"* (8,10,1)"* (8,11,0)"*
6 1(9,0,100 (9,1,9" (9,2,8)” (9,3,71)" (9,4,6)"” (955)12 9,6, (9,7,3) (9,8,2)" (9,9,1)" (9,10,0) (9,11,11)"
7m  |(10,0,9)" (10,1,8)" (10,2,7)"* (10,3,6)" (10,4,5)"* (10,5,4)" (10,6,3)" (10,7,2)"* (10,8,1)'* (10,9,0)"* (10,10,11)"* (10,11,10)"
™ [(11,0,8)" (11,1,7)" (11,2,6)"% (11,3,5)" (11,4,4)" (11 5 3)12 (11,6,2)" (11,7, 1) (11,8,0)** (11,9,11)" (11,10,10)" (11,11,9)"
Table 8: Global displacement class S = 7.
Global class S =2 : 2M
Global class S =3 : 3m
Global class S =4 : 3M
Global class S=5: 4
Global class S =6 : 5b
Global class S=7: 5
Global class S =8 : 5#
I'\J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison| (0,0,8)° (0,1,7)* (0,2,6)* (0,3,5)° (0,4,4)° (0,5,3)° (0,6,2)° (0,7,1)* (0,8,0)® (0,9,11)* (0,10,10)® (0,11,9)>
om | (1,0,7)° (1,1,6)° (1,2,5)% (1,3,4)° (1,4,3) (1,5,2)* (1,6,1)* (1,7,0)® (1,8,11)* (1,9,10)* (1,10,9)* (1,11,8)
oM | (2,0,6)° (2,1,5)% (2,2,4% (2,3,3)® (2,4,2)* (2,5,1)* (2,6,0)* (2,7,11)® (2,8,10)* (2,9,9)® (2,10,8)° (2,11,7)°
3m | (3,0,5° (3,1,4)° (3,2,3)° (3,3,2)° (3,4,1)* (3,50 (3,6,11)° (3,7,10)" (3,8,9)° (3,9,8)* (3,10,7)* (3,11,6)"
3M | (40,4 (4,1,3) (4,2,2)% (4,3,1)® (4,4,0)® (4,5,11)® (4,6,10)* (4,7,9)® (4,8,8)° (4,9,7)® (4,10,6)° (4,11,5)
4 | (5,0,3° (5,1,2)* (5,2,1)* (5,3,00® (5,4,11)* (5,5,10)® (5,6,9)° (5,7,8)> (5,8,7) (5,9,6)° (5,10,5)° (5,11,4)>
5b | (6,0,2)° (6,1,1)° (6,2,0)* (6,3,11)* (6,4,10)* (6,5,9)° (6,6,8)° (6,7,7)* (6,8,6)> (6,9,5)° (6,10,4)* (6,11,3)>
5 | (7,0,1)° (7,1,0)° (7,2,11)* (7,3,10)* (7,4,9)° (7,5,8)° (7,6,7)° (7,7,6)° (7,8,5)° (7,94 (7,10,3)® (7,11,2)
54 | (8,0,00° (8,1,11)° (8,2,10)" (8,3,9)® (8,4,8)* (8,5,7)® (8,6,6)° (87,5)° (88,4 (8,9,3)% (810,2)® (8,11,1)°
6 1(9,0,11)° (9,1,10)° (9,2,9)° (9,3,8)° (9,4,7)° (9,5,6)° (9,6,5)° (9,7.4)° (9,8,3)° (9,9,2)* (9,10,1)* (9,11,0)®
7m  [(10,0,10)* (10,1,9)* (10,2,8)® (10,3,7)* (10,4,6)* (10,5,5)* (10,6,4)* (10,7,3)* (10,8,2)* (10,9,1)* (10,10,0)* (10,11,11)*
7™ | (11,0,9)* (11,1,8) (11,2,7)3 (11,3,6) (11,4,5)* (11,5,4)* (11,6,3)* (11,7,2)* (11,8,1)* (11,9,0)® (11,10,11)* (11,11,10)*

Table 9: Global displacement class S = 8.
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Global class S=9: 6

I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison| (0,0,9)* (0,1,8)* (0,2,7)* (0,3,6)* (0,4,5)* (0,5, 4* (0,6,3)* (0,7,2)* (0,8,1)* (0,9,0)* (0,10,11)* (0,11,10)*
om | (1,0,8)* (1,1,7)* (1,2,6)* (1,3,5)* (1,4,4)* (1,5,3)* (1,6,2)* (1,7,1)* (1,8,00* (1,9,11)* (1,10,10)* (1,11,9)*
oM | (2,0,7)"  (2,1,6)" (2,2,5)" (2,3,4)" (2,4,3)" (2,5,2)" (2,6,1)" (2,7,0)" (2,8,11)" (2,9,10)" (2,10,9)" (2,11,8)"
3m | (3,0,6)*  (3,1,5)* (3,2,4)* (3,3,3)* (3,4,2)* (3,5,1)* (3,6,0)* (3,7,11)* (3,8,10)* (3,9,9* (3,10,8)* (3,11,7)*
3M | (4,0,5) (41,4 (4,2,3)" (4,3,2)" (441" (4,50)" (4,6,11)" (4,7,10)" (4,89 (4,9,8)" (4,10,7)" (4,11,6)"
4 1 (6,00 (5,1,3)" (5,2,2)" (5,3,1D)" (54,0" (5,511)" (5,6,10)" (5,7,9)" (5,8,8)" (5,9,7)" (510,6)" (5,11,5)"
5b | (6,0,3)*  (6,1,2)* (6,2,1)* (6,3,0)* (6,4,11)* (6,5,10)* (6,6,9)* (6,7,8)* (6,8,7)* (6,9,6)* (6,10,5)* (6,11,4)*
5 17,02 (7,1, (7,2,0" (7,3,11)* (7,4,10)* (7,5,9)" (7,6,8)" (7,7,7)" (7,8,6)" (7,9,5)" (7,10,4)* (7,11,3)*
54 1 (8,0,1)"  (8,1,00" (8,2,11)" (8,3,10)" (8,4,9)" (8,5,8)" (8,6,7)" (87,6)" (88,5 (894" (810,3)" (811,2)"
6 | (90,00 (9,1,11)* (9,2,10)* (9,3,9)* (9,4,8)* (9,57)* (9,6,6)* (9,7,5)* (9,8,4)* (9,9,3)* (9,10,2)* (9,11,1)*
7m  [(10,0,11)* (10,1,10)* (10,2,9)* (10,3,8)* (10,4,7)* (10,5,6)* (10,6,5)* (10,7,4)* (10,8,3)* (10,9,2)* (10,10,1)* (10,11,0)*
7M |(11,0,10)* (11,1,9)* (11,2,8)* (11,3,7)* (11,4,6)* (11,5,5)* (11,6,4)* (11,7,3)* (11,8,2)* (11,9,1)* (11,10,0)* (11,11,11)*
Table 10: Global displacement class S = 9.
Global class S =10 : Tm
I\ J | unison 2m 2M 3m 3M 4 5b 5 5 6 Tm ™
unison| (0,0,10)° (0,1,9)°%  (0,2,8)% (0,3,7)°® (0,4,6)° (0,5,5)° (0,6,4)° (0,7,3)° (0,8,2)° (0,9,1)° (0,10,0)® (0,11,11)°
om | (1,0,9° (1,1,8)° (1,2,7)° (1,3,6)° (1,4,5)° (1,5,4)° (1,6,3)° (1,7,2)° (1,8,1)° (1,9,0)° (1,10,11)° (1,11,10)°
oM | (2,0,8)%  (2,1,7)°% (2,2,6)° (2,3,5)° (2,4,4)° (2,5,3)° (2,6,2)° (2,7,1)° (2,8,00° (2,9,11)° (2,10,10)° (2,11,9)°
3m | (3,0,7)° (3,1,6)° (3,2,5° (3,3,4° (3,4,3)° (3,5,2)° (3,6,1)° (3,7,0)° (3,8,11)° (3,9,10)° (3,10,9)° (3,11,8)°
3M | (4,0,6)°  (4,1,5)°  (4,2,4)° (4,3,3)° (4,4,2)° (4,51)° (4,6,00° (4,7,11)° (4,8,10)° (4,9,9° (4,10,8)° (4,11,7)°
4 1 (,05° (5,1,4°  (5,2,3)° (53,2)° (54,1)° (550° (56,11)° (5,7,10° (5,8,9)° (5,9,8)° (5,10,7)° (5,11,6)°
5b | (6,0,4)°  (6,1,3)° (6,2,2)° (6,3,1)° (6,4,0)° (6,5,11)° (6,6,10)° (6,7,9)° (6,8,8)® (6,9,7)° (6,10,6)° (6,11,5)°
5 1 (7,0,3)% (7,1,2)° (7,2,1)° (7,3,0)° (7,4,11)° (7,5,10)° (7,6,9)° (7,7,8)° (7,8,7)° (7,9,6)° (7,10,5)° (7,11,4)°
54 | (8,0,2)° (8,1,1)° (820° (83,11)° (8,4,10)° (8,5,9° (8,6,8)° (8,7,7)% (8,8,6)° (8,9,5)° (8,10,4)° (8,11,3)°
6 | (9,0,1)° (9,1,0° (9,2,11)° (9,3,10)° (97479)6 9,5,8)° (9,6,7)° (9,7,6)° (9,8,5)° (9,9,4)° (9,10,3)° (9,11,2)°
Tm | (10,0,0)° (10,1,11)" (10,2,10)° (10,3,9)" (10,4,8)° (10,5,7)° (10,6,6)° (10,7,5)" (10,8,4)° (10,9,3)° (10,10,2)° (10,11,1)°
7™M |(11,0,11)° (11,1,10)° (11,2,9)° (11,3,8)% (11,4,7)° (11,5,6)° (11,6,5)° (11,7,4)° (11,8,3)° (11,9,2)® (11,10,1)® (11,11,0)°
Table 11: Global displacement class S = 10.
Global class S =11: TM
I'\'J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison|(0,0,11)™ (0,1,10)”  (0,2,9"”  (0,3,8) (0,4,7) (0,5,6)" (0,6,5) (0,7,49)" (0,8,3)" (0,9,2)" (0,10,1)" (0,11,0)"
om [(1,0,10)” (1,1,9"” (1,2,8)” (1,3,7)" (1,4,6)" (.,5,5)12 (1,6, (1,7,3)” (1,8,2)" (1,9,1)" (1,10,0)* (1,11,11)"
oM | (2,0,9" (2,1,8)” (2,217 (2,3,60)” (2,4,5)" (2,547 (2,6,3) (2,7,2)" (2,81 (2,9,0)" (2,10,11)"* (2,11,10)"
3m | (3,0,8)2 (3,1,7)7 (3,2,6) (3,3,5)" (3,44 (3,5,3) (3,6,2) (3,7,1)' (3,8,0)" (3,9,11)"* (3,10,10)** (3,11,9)"?
3M | (4,0,7)" (4,1,6)”  (4,2,5)"  (4,3,4)7 (4,43 (4,5,2)" (4,6,1)" (4,700 (4,8,11)" (4,9,10)"* (4,10,9)"* (4,11,8)"
4 (50,607 (51,52 (6,292 (5,33 (54,22 (5,512 (56,07 (57,11)"* (58,10)? (5,9,9" (5,10,8)* (5,11,7)"
5b | (6,0,5) (6,1, (6,2,3)"  (6,3,2)" (6,4,1) (6,5,0)"* (6,6,11)" (6,7,10)"* (6,8,9)"* (6,9,8)" (6,10,7)"* (6,11,6)"
5 (7,04 (7,1,3)®  (7,2,2"® (7,3,)* (7,40)‘2 (7,5,11) (7,6,10) (7,7,9" (7,8,8) (7,97 (7,10,6)* (7,11,5)"
54 1(8,0,3)% (8,1,2)% (8,2, 1) (8,3,00 (8,4,11)" (8,5,10) (8,6,9)" (8,7,8)'% (8,8,7) (8,9,6)* (8,10,5)* (8,11,4)"2
6 |(9,0,2)" (9,1,1)12 9,2,00  (9,3,11)" ( 410)1 9,597 (9,6,8) (9,7,7" (9,8,6)" (9,9,5) (9,10,4) (9,11,3)"
7m |(10,0,1)" (10,1,0)"* (10,2,11)"* (10,3,10)"* (10,4,9)"* (10,5,8)" (10,6,7)'* (10,7,6)'* (10,8,5)"* (10,9,4)"* (10,10,3)"* (10,11,2)"
7™M |(11,0,0) (11,1,11)" (11,2,10)" (11,3,9)" (11,4,8)"* (11,5,7)" (11,6,6)"% (11,7,5)" (11,8,4)" (11,9,3)"* (11,10,2)"* (11,11,1)"

Table 12: Global displacement class S = 11.
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Palindromic Operator Matrix

This matrix isolates operators of the form:

(1,1, 0N

The first and third components coincide, producing a locally symmetric interval profile around
the central component J.

I\J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,0,0)" (0,1,0)0 (0,2,0° (0,3,0)" (0,4,00° (0,500 (0,6,0)> (0,7,00 (0,8,0° (0,9,0)" (0,10,0)° (0,11,0)"
om | (1,0,1)° (1,1,)* (1,2,1)* (1,3, )" (1,4,1)° (1,5,D)? (1,6,1)° (1,7,)* (1,81 (1,9, 1) (1,10,1)" (1,11,1)"
oM | (2,0,2°  (2,1,2"  (2,2,2° (2,3,2” (2,42° (2,52 (2,6,2° (2,7,2" (282" (2,927 (2,10,2° (2,11,2)*
3m | (3,0,3)° (3,1,3)”  (3,2,3)% (33,3 (3,4,3° (353" (3,63)" (3,737 (383" (393" (3,103)° (3,11,3)"
3M | (4,0,4)  (4,1,4"  (4,2,9° 43,97 (4,44" 4,549 4,64 (474" (4,84 (4,947 (4,10,4)° (4,11,4)"
4 | (5,05 (51,52 (5,2,5" (5,3,52 (5,4,5° (555" (5,6,5° (57,5 (58,57 (595 (5105)° (511,5)"
5b | (6,0,6)"  (6,1,6) (6,2,6)° (6,3,6)" (6,4,6)° (6,5,6)"* (6,6,6)> (6,7,6)” (6,8,6)° (6,9,6)" (6,10,6)° (6,11,6)"
5 | (7,00 (7,0t (72,7 (7,3,0% (7,470 (7,502 (7,6, (7,7,0)"  (7,8,71° (7,90 (7,10,7)"  (7,11,7)"
54 | (8,0,8°  (8,1,8)"* (8,2, 8)2 (8,3,8)"  (8,4,8° (858" (86,8)° (878" (888" (898" (810,8)° (811,8)"
6 | (9,0,9° (9,1,92 (9,29° (9,3,9"  (9,49° (9,597 (9,6,9" (9,797 (9,89° (9,99 (910,9° (9,11,9)"
7m  |(10,0,10)* (10,1,10)* (10,2,10)° (10,3,10)'* (10,4,10)" (10,5,10)"* (10,6,10)° (10,7,10)* (10,8,10)* (10,9,10)"* (10,10,10)* (10,11,10)"
7™ [(11,0,11)° (11,1,11)" (11,2,11)" (11,3,11)" (11,4,11)® (11,5,11)* (11,6,11)* (11,7,11)"* (11,8,11)* (11,9,11)"* (11,10,11)* (11,11,11)*

Table 13: Palindromic ternary operators (I, J, )Y
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Retrograde-Equivalent Slice Matrices
For a fixed original third component K, each cell displays the retrograde-equivalent operator:
(I,J,K)w— (K, J,I).

These matrices make it possible to compare the original directional operator with its reversed
interval profile while preserving the same grid coordinates.

Retrograde-equivalent slice K = 0 : unison

I\ J | unison 2m 2M 3m 3M 4 5b 5 H# 6 Tm ™
unison| (0,0,0)"  (0,1,00” (0,2,0)° (0,3,0)" (0,4,0)* (0,5,0) (0,6,0)> (0,7,0) (0,8,00° (0,9,00" (0,10,0)°® (0,11,0)"
am | (0,0,1)™ (0,1,1)% (0,2,1)" (0,3,1)* (0,4,1)" (0,5,1)* (0,6,1)"* (0,7,1)> (0,8,1)" (0,9,1)° (0,10,1)"* (0,11,1)"
oM | (0,0,2)° (0,1,2)* (0,2,2)° (0,3,2)" (0,4,2)> (0,5,2) (0,6,2)* (0,7,2)* (0, 82)6 (0,9,2) (0,10,2)" (0,11,2)"
3m | (0,0,3)* (0,1,3® (0,2,3)* (0,3,3)* (0,4,3) (0,5,3)° (0,6,3)" (0,7,3)° (083)12 (0,9,3)" (0,10,3)"* (0,11,3)°
3M | (0,0,4)* (0,1, (0,2,4)% (0,3,4)" (0,4,4)° (0,5,4)" (0,6,4)° (0,7,4) (0,8,4)" (0,94 (0,10,4)° (0,11,4)*
4 1(0,0,5)0% (0,1,5) (0,2,5)" (0,3,5° (0,4,5)" (0,5,5° (0,6,5)" (0,7,5)" (0,8,5) (0,9,5)° (0,10,5)* (0,11,5)>
5b | (0,0,6)> (0,1,6) (0,2,6)° (0,3,6)" (0,4,6)° (0,5,6)' (0,6,6)" (0,7,6)"> (0,8,6)° (0,9,6)* (0,10,6)* (0,11,6)"
5 100,007 (0,1,7° (0,270 (0,3,7° (0,4,717 (0,57)" (0,672 (0,7,7° (0,8,7)" (0,9,7)° (0,10,7)* (0,11,7)

( (
54 | (0,0,8)° (0,1,8)* (0,2,8)° (0,3,8)12 (0,4,8)! (058)12 0,6,8)° (0,7,8) (0,8,8)° (098)12 (0,10,8)* (0,11,8)"
6 |(0,0,9" (0,1,9° (0,29 (0,3,9)' (049)12 0,5,9)° (0,6,9" (0,7,9)° (0,8,9)12 (0,9,9)* (0,10,9)" (0,11,9)>
7m | (0,0,10)° (0,1,10)"* (0,2,10)" (0,3,10)"* (0,4,10)° (0,5,10)* (0,6,10)* (0,7, 10)1 (0,8,10)* (0,9, 10)12 (0,10,10)* (0,11,10)*
7™ |(0,0,11)" (0,1,11)" (0,2,11)" (0,3,11)° (0,4,11)* (0,5,11)* (0,6,11)'* (0,7,11)* (0,8,11)"* (0,9,11)* (0,10,11)* (0,11,11)°

Table 14: Retrograde-equivalent operators for fixed original K = 0.

Retrograde-equivalent slice K =1 : 2m

I'\'J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (1,0,0)”  (1,1,0)° (1,2,0)" (1,3,00° (1,4,00” (1,5,00> (1,6,0)” (1,7,00° (1,8,00" (1,9,00° (1,10,0)" (1,11, 0)
om | (1,0,1)° (1,1,1)* (1,2,1)* (1,3,1) (1,4, 1)2 (1,50 (1,6,1)* (1,7.0" (1,8,1° (1,9,1) (1,10, 1)] (1,11,1)"
oM | (1,0,2)" (1,1,2)* (1,2,2" (1,3,2)° (1,4,2)” (1,52)° (1,6,2)' (1,7,2)° (1,8,2)" (1,9,2)' (1,10,2)"* (1,11,2)°

3m | (1,0,3)* (1,1,3)" (1,2,3) (1,3,3)" 143)
3M | (1,0,4)” (1,1,4)° (1,2, (1,3,4® (1,4,4)*

( (L,
( (1,53 (1,6,3)° (1,7,3)" (1,8,3)" (1,9,3)" (1,10,3)° (1,11,3)*
( ( (1,
4 | (1,057 (1,1,5" (1,2,5)° (1,3,5) (145)6 (
( (
(

(
5,4° (1,647 (1,74 (1,8,4)% (1,9,4)° (1,10,4)" (1,11,4)°
557 (1,6,5)" (1,7,5" (1,8,5° (1,9,5)" (1,10, 5)S (1, 11.,5)12
( .5,6)" (1,6,6) (1,7,6)° (1,8,6)" (1,9,6)° (1,10,6)"* (1,11, 6)
(1,07 (1L,1,7n* 1,2,7% (1,317 (1, 5707 (1,6,7° (1L,7,n' (1,87 (1,917 (1, (1,11,7)"
(1,0,8)"  (1,1,8)° (1,2,8)" (1,3,8)" (1,4,8)" (1,5,8)° (1,6,8)" (1,7,8)* (1,8,8)" (1,9,8)* (1,10,8)"% (1,11,8)
(1,0,9)° (1,19 (1,29 (1,3,9" (1,49 (1,59" (169" (1,79 (1.8,9)° (1,9,9)12 (1,10,9 (1,11,9)"
7m [(1,0,10)' (1,1,10)" (1,2,10)" (1,3,10)° (1,4,10)* (1,5,10)* (1,6,10)"* (1,7,10)* (1,8,10)"* (1,9,10)* (1,10,10)* (1,11,10)°
7™ | (1,0,11)" (1,1,11)" (1,2,11)° (1,3,11)" (1,4,11)3 (1,5,11)" (1,6,11)> (1,7,11)" (1,8,11)* (1,9,11)" (1,10711)6 (1,11,11)"

)
5b1(1,0,6) (1,1,6)° (1,2,6)" (1,3,6)° (1,4,6)"

1,4, 7)1 1,10, 7)2

Table 15: Retrograde-equivalent operators for fixed original K = 1.
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I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (2,0,0)°  (2,1,0)" (2,2,00° (2,3,00” (2,4,0% (2,507 (2,6,0° (2,7,00' (2,800 (2,9,0)” (2,10,0)' (2,11,0)"
om | (2,0,1)* (2,1,1)° (2,207 (2,3,1) (2,4,D)" (2,51° (2,6,)" (2,7,1)° (2,8, 17 (2,9,1)" (2,10,1)* (2,11,1)°
oM | (2,0,2)° (2,1,2)7 (2,2,2)° (2,3,2) (2,4,2)° (2,5,2)" (2,6,2)° (2,7,2)" (2,8,2)" (2,9,2)" (2,10,2)° (2,11,2)
3m | (2,0,3)7 (2,1,3)7 (2,2,3)” (2,3,3)° (2,4,3)" (2,53)° (2,6,3)7 (2,7,3)' (2,83)"” (2,9,3)° (2,10,3)" (2,11,3)°
3M | (2,0,4) (2,1, (2,2,4)° (2,3,4)" (2,4,49° (2,549 (2,6, (2,7,4)"7 (2,8,4)° (2,9,4)" (2,10,4)* (2,11,4)"
4 (2,05 (2,1,5° (2,2,5)" (2,3,5° (2,4,5"7 (2,55)" (2,6,5"7 (2,7,5° (2,8,5)" (2,9,5)° (2,10,5)" (2,11,5)?
5b | (2,0,6)°  (2,1,6)" (2,2,6)° (2,3,6) (2,4,6)' (2,5,6) (2,6,6)° (2,7,6)" (2,8,6)° (2,9,6) (2,10,6)* (2,11,6)"
5 1 (2,00 (2,1,7° 2,207 (23,7 (2,477 (2,570° (26,70 (27,7 (2,877 (2,97 (2,10,0)* (2,11,7)
54 1 (2,0,8)° (2,1,8)" (2,2,8)" (2,3,8)" (2,4,8)° (2,58)" (2,6,8)° (2,78 (2,8,8)° (2,9,8)" (2,10,8)° (2,11,8)"
6 (20,97 (2,1,9" (2,29 (2,3,9° (2,49" (2,59 (26,97 (2,7,9° (2,8,9" (2,99 (2,10,9" (2,11,9)°
m | (2,0,10)" (2,1,10)" (2,2,10)° (2,3,10)" (2,4,10)° (2,5,10)"% (2,6,10)* (2,7,10)"* (2,8,10)* (2,9,10)" (2,10,10)° (2,11,10)"*
7™ [(2,0,11)" (2,1,11)° (2,2,11)* (2,3,11)* (2,4,11)" (2,5,11)% (2,6,11)" (2,7,11)* (2,8,11)* (2,9,11)° (2,10,11)"* (2,11,11)"

Table 16: Retrograde-equivalent operators for fixed original K = 2.

I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (3,0,0)" (3,1,0° (3,2,0) (3,3,0) (3,4,00 (3,5,00° (3,6,0)" (3,7,0)° (3,8,0) (3,9,0)' (3,10,0)" (3,11,0)°
om | (3,0,1)* (3,1,1)" (3,2,1)* (3,3, 1) (3,4,1° (3,51 (3,6,1)° (3,7,1) (3,8,1)" (3,9, )7 (3,10,1)° (3,11,1)"
oM | (3,0,2) (3,1,2)% (3,2,2) (3,3,2)° (3,42 (3,5,2)° (3,6,2) (3.7,2)' (3,8,2)" (3,9,2)° (3,10,2)" (3,11,2)°
3m | (3,0,3)% (3,1,3)" (3,2,3)° (3,3,3)" (3,4,3)° (3,5,3) (3,6,3)" (3,7,3)" (3,8,3)° (3,9,3)" (3,10,3)° (3,11,3)"”
3M [ (3,0, (3,1,4° (3,2,4)" (3,3,4)° (3,447 (3,54 (3,6, (3,7,4° (3,84)" (3,9,4)?® (3,10,4)" (3,11,4)
4 (3,05 (3,1,5" (3,2,5)° (3,3,5"” (3,4,5)" (3,55 (3,6,5° (3,7,5)" (3,85 (3,9,5)"% (3,10,5)% (3,11,5)"
5b | (3,0,6)* (3,1,6)° (3,2,6) (3,3,6)" (3,4,6) (3,5,6)° (3,6,6)" (3,7,6)° (3,8,6)" (3,9,6)° (3,10,6)"* (3,11,6)"
5 13,00 (3,1, 3,27 (3,3,7)"” (3,4,70° 3,570 3,6,7° 3,7,1"7 (3,87 (3,97 (3,10,7)* (3,11,7)"
54 1(3,0,8)2 (3,1,8)" (3,.2,8) (3,3,8)° (3,4,8)" (3,58 (3,6,8) (3,7.8)% (3,8,8)"* (3,9,8)° (3,10,8)* (3,11,8)°
6 (3,09 (3,1,9" (3,2,9° (3,3,9" (3,49 (3,59 (3,6,9% (3,7,9" (3,8,9° (3,9,9" (3,10,9)° (3,11,9)"
7m |(3,0,10)" (3,1,10)° (3,2,10)* (3,3,10)* (3,4,10)" (3,5,10)* (3,6,10)"* (3,7,10)* (3,8,10)* (3,9,10)° (3,10,10)** (3,11,10)"
™M | (3,0,11)° (3,1,11)* (3,2,11)* (3,3,11)" (3,4,11)% (3,5,11)'? (3,6,11)* (3,7,11)* (3,8,11)° (3,9,11)"* (3,10,11)" (3,11,11)"
Table 17: Retrograde-equivalent operators for fixed original K = 3.
I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (4,0,0)° (4,1,0) (4,2,0)> (4,3,00" (44,0 (450" (4,6,0° 47,00” (4,8,0" (49,07 (4,10,0° (4,11,0)
om |(4,0,1)% (4,1,1)° (4,2,1)® (4,3,1)° (4,4,1D" (4,51D° 4,61 47,1 481D (4,91)° (4,10,1)" (4,11,1)°
M | (4,0,2)% (4,1,2) (4,2,2° (4,3,2" (4,4,2)° (452" (4,6,2)' (4,7,2)" (4,8,2)° (4,9,2)* (4,10,2)® (4,11,2)"
3m [(4,0,3)% (4,1,3)° (4,2,3)" (4,3,3)° (4,4,3)” (4,53)" (4,63)" (4,7,3° (4,83)" (4,9,3)° (4,10,3)" (4,11,3)
3M | (4,0,4)°% (4,1,4)" (4,2,4° (4,3, (4,4,4)" (4,597 (4,6,4° (4, 7.9" (4,84)° (4,947 (4,10,4)* (4,11,4)"
4 14,05 (41,55 (4,2,5)2 (4,35)" (4,457 (4,55° (4,6,5" (4,7,5° (485" (4,957 (4,10,5)" (4,11,5)°
5b 1 (4,0,6)% (4,1,6) (4,2,6)" (4,3,6) (4,4,6)° (4,5,6)" (4,6,6)° (4,7,6)> (4,8,6)> (4,9,6)" (4,10,6)* (4,11,6)"
5 (4,077 (41,7 4,2,70"% 4,3,7° 4,40 @4,570° 4,617 47,77 4,872 (4,97 (4,10,7)" (4,11,7)°
54 1(4,0,8)" (4,1,8)” (4,2,8)° (4,3,8)" (4,4,8)° (4,5,8)" (4,6,8)% (4,7,8)"" (4,8,8) (4,9,8)" (4,10,8)° (4,11,8)"
6 (40,97 (4,1,9° (42,9 (4,3,9° (4,497 (4,597 (4,697 47,9 (489" (4,9,9° (4,10,9" (4,11,9)
7m [(4,0,10)° (4,1,10)* (4,2,10)* (4,3,10)" (4,4,10)* (4,5,10)"% (4,6,10)* (4,7,10)* (4,8,10)° (4,9,10)"* (4,10,10)" (4,11,10)"*
™ [(4,0,11)* (4,1,11)° (4,2,11)" (4,3,11)* (4,4,11)"% (4,5,11)> (4,6,11)* (4,7,11)° (4,8,11)"* (4,9,11)" (4,10,11)"* (4,11,11)°
Table 18: Retrograde-equivalent operators for fixed original K = 4.
I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison| (5,0,0)  (5,1,0) (5,2,0) (5,3,00° (5,4,0" (55,0° (56,02 (570" (5802 (590° (5100" (5,11,0)°
om | (5,0,1)% (5,1,1)" (5,2,1)° (5,3,1)" (5,4,1D° (5,51 (5,6,1)" 5,7, (581° (591" (510,1)° (511,1)"
oM [(5,0,2)” (51,2)° (522" (5,3,2° (542" (552" (562" (5,7,2° (558,2)" (592° (510,2) (511,2)
3m | (5,0,3)° (5,1,3)" (5,2,3)° (53,3) (5,4,3)" (553" (5,6,3)° (573" (583)° (59,3 (510,3) (511,3)"
3M | (50,4 (5,1,4° (5,2, (53,4 (54,47 (554)° (56,4 (5,7,4° (5,847 (594)° (510,47 (511,4)
4 1(,0,50° (51,57 (5,2,5)" (53,5 (54,5° (555" (56,5° (57,5 (585)° (59,57 (510,5° (511,5)"
5b[(5,0,6)% (5,1,6)" (5,2,6) (5,3,6)° (5,4,6)" (5,5,6)° (56,6)' (57,67 (58,6 (596)° (5106)" (511,6)°
5 (5,07 (5,177 (5,2,7° 5,37 (5,47 (5,517 5,6,7)° 5,7,71)7 (5.8,7)° (5,971 (5,10,7)° (5,11,7)"
54 1(5,0,8) (5,1,8)° (5,2,8)" (53,8)° (54,8 (55,8 (56,8)" (57,8 (588" (5928)° (510,8)" (511,8)
6 |(509°% (5,1,9* (5,2,9° (53,9 (54,9 (5,59 (5,6,9° (57.9* (589° (599 (510,9)" (511,9)"
m [(5,0,10)* (5,1,10)* (5,2,10)" (5,3,10)* (5,4,10)"* (5,5,10)* (5,6,10)* (5,7,10)° (5,8,10)* (5,9,10)" (5,10,10)"* (5,11,10)°
™ |(5,0,11)° (5,1,11)" (5,2,11)% (5,3,11)" (5,4,11)* (5,5,11)* (5,6,11)° (5,7,11)"* (5,8,11)" (5,9,11)"* (5,10,11)° (5,11,11)"

Table 19: Retrograde-equivalent operators for fixed original K = 5.
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I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (6,0,0)* (6,1,0) (6,2,0)° (6,3,0)" (6,4,0° (6,5,0) (6,6,0)' (6,7,0) (6,8,00° (6,9,00" (6,10,0)* (6,11,0)"
om | (6,0,1)” (6,1,1)* (6,2,1)" (6,3,1)° (6,4,1)" (6,5,1)" (6,6,1)'* (6,7,1)° (6,81)" (6,9,1)° (6,10,1)" (6,11,1)
oM | (6,0,2)° (6,1,2)" (6,2,2)° (6,3,2)" (6,4,2)" (6,5,2)* (6,6,2)° (6,7,2" (6,8,2)° (6,9,2)* (6,10,2)* (6,11,2)"
3m | (6,0,3)" (6,1,3)° (6,2,3) (6,3,3)" (6,4,3) (6,5,3)° (6,6,3)" (6,7,3)° (6,8,3)" (6,9,3)* (6,10,3)"* (6,11,3)*
3M | (6,0,4)° (6,1,4) (6,2,4)" (6,3,4) (6,4,4° (6,5,4)" (6,6,4)> (6,7,4) (6,8,4)° (6,9,4)" (6,10,4)® (6,11,4)
4 1(6,0,5)"% (6,1,5)" (6,2,5)" (6,3,5)° (6,4,5)" (6,55)° (6,6,5)" (6,7,5° (6,85) (6,9,5)° (6,10,5)" (6,11,5)°
5b | (6,0,6)" (6,1,6)* (6,2,6)° (6,3,6)" (6,4,6)° (6,5,6)"> (6,6,6)° (6,7,6)"> (6,8,6)° (6,9,6)" (6,10,6)° (6,11,6)"
5 16,077 (6,1,7)° (6,27 (63,7 (6,47 (6,57 (6,677 67,7 (687" (6,97° (6,10,7)* (6,11,7)"
54 | (6,0,8)° (6,1,8)* (6,2,8)° (6,3,8)" (6,4,8)° (6,5,8) (6,6,8)° (6,7,8)" (6,8,8)° (6,9,8)"" (6,10,8)" (6,11,8)"
6 |(6,0,9" (61,9 (629" (63,9 (64,9 (6,59 (669" (6,7,9° (689 (699" (6,109 (6,11,9)°
7m | (6,0,10)* (6,1,10)'* (6,2,10)* (6,3,10)"* (6,4,10)* (6,5,10)* (6,6,10)° (6,7,10)** (6,8,10)" (6,9,10)* (6,10,10)° (6,11,10)*
7™ |(6,0,11)" (6,1,11)* (6,2,11)"? (6,3,11)* (6,4,11)* (6,5,11)° (6,6,11)'* (6,7,11)" (6,8,11)"* (6,9,11)° (6,10,11)* (6,11,11)

Table 20: Retrograde-equivalent operators for fixed original K = 6.

I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™

unison| (7,0,0)”  (7,1,0)°  (7,2,0)" (7,3,0° (7,4,00” (7,5,0)' (7,6,0) (7,7,00° (7,8,0" (7,9,0)® (7,10,0)"* (7,11,0)
om | (7,0,1)* (7,1,1)" (7,2,1)° (7,3,1)" (7,4,1)" (7,5, 1) (7,6,1)° (7,7, )" (7,81 (7,9,1)" (7,10, 1)2 (7,11,1)"
oM | (7,0,2)* (7,1, 2)6 (7,2,2)" (7,3,2)" (7,4,2)" (7,52)° (7,6,2" (7,7,2)° (7,8,2)" (7,9,2)* (7,10,2)"* (7,11,2)*
3m | (7,0,3)° (7,1,3)" (7,2,3)' (7,3,3)" (7.4,3)° (7.5,3)" (7,6,3)° (7,7.3)" (7,8,3)* (7,9,3)" (7,10,3)* (7,11,3)
3M | (7,0,4) (7,1, 4) (7,2,4)"2 (7,3,4°% (7,4,9* (7,54 (7,6, (7,7,4) (7,8,0)" (7,9,4)°® (7,10,4)* (7,11,4)°
4 | (7,05 (7,1,5)"2 (7,2,5)° (7,3,5)" (7,4,5)° (7,55 (7,6,5) (7,7.5)% (7.8,5)° (7,9,5)" (7,10,5)° (7,11,5)"
5b | (7,0,6)* (7,1,6)° (7,2,6)* (7,3,6)° (7, 4,6)‘2 (7,5,6)> (7,6,6)> (7,7,6)° (7,8,6)* (7,9,6)° (7,10,6)"* (7,11,6)"
5 (7 0,7 (7,1,7)" (7,2,7)° (7,3,7)" (7,4, 7) (7,50 (7,6,7)° (7,7,7)" (7,8,7)° (7,9,7)" (7,10, 7)1 (7,11,7)"
54 | (7,0,8)  (7,1,8)% (7,2,8)" (7,3,8)% (7,4,8)" (7 5 &) (7,6,8)" (7,7,8)° (7,88)" (7,9,8)" (7,10,8)"* (7,11,8)°
6 (7 0 9)3 (7,1,9)  (7,2,9) (773,9)12 (7,4,9) 59" (7,6,9° (7,7,9" (7,8,9) (779,9)12 (7,10,9)° (7,11,9)"
m |(7,0, 10)12 (7,1,10)* (7,2,10)" (7,3,10)* (7,4,10)* (7 5 10)6 (7,6,10)" (7,7,10)" (7,8,10)"* (7,9,10)° (7,10,10)* (7,11,10)>
7™ | (7,0,11)* (7,1,11)" (7,2,11)* (7,3,11)* (7,4,11)° (7,5711)12 (7,6,11)" (7,7,11)" (7,8,11)° (7,9,11)* (7,10,11)* (7,11,11)"

Table 21: Retrograde-equivalent operators for fixed original K = 7.

Retrograde-equivalent slice K = 2 :

Retrograde-equivalent slice K = 3 :

Retrograde-equivalent slice K =4 :

Retrograde-equivalent slice K =5 :

Retrograde-equivalent slice K =6 :

Retrograde-equivalent slice K =7 :

Retrograde-equivalent slice K =8 :

2M
3m
3M
4
5b
5

57F

I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (8,0,0)° (8,1,0)" (8,2,0)° (8,3,0)0” (8,4,0)' (8,50 (86,0° (87,0" (88,07> (89,07 (810,00 (811,0)"
om | (8,0,1)" (8,1,1)% (821" (83,1)" (8417 (851D° (861" (871 (8817 (89,17 (810,1)7 (811,1)°
oM | (8,0,2)° (8,1,2) (8,2,2)" (8,3,2) (8,4,2)° (852" (86,2)° (872" (88,27 (892" (810,2° (811,2)*
3m |(8,0,3)2 (8,1,3)" (823" (83,3° (843" (853)°% (86,37 (873)° (88,3 (809,3)° (810,3)* (8, 11,3)6
3M | (8,0,4)" (8,1, (8,2,4)° (8,3,4)" (8,4,4°% (854)7 (86,47 (874" (88,4)° (894" (8,10,4)° (8,11,4)"
4 1(8,0,5"7 (8,1,5° (825" (83,5° (845" (85,57 (86,57 (875°% (885)" (89,5° (810,57 (811,5)"
5b | (8,0,6)°  (8,1,6)" (8,2,6)° (8,3,6) (8,4,6)° (8,5,6) (86,6)° (87,6)" (88,6)° (809,6)% (810,6) (811, 6)”
5 1 (8,00 (8,1,7)° (8,271 (83,77 (84,77 (857> 860" 87,7° (8877 (897" (8107 (811,7)°
54 | (8,0,8)% (8,1,8)" (8,2,8)% (8,3,8)" (8,4,8)° (8,58)" (86,8)° (87,8 (88,8)" (898" (810,8° (811,8)"
6 (30,97 (81,9 (829" (83,9° (849" (859° (869" (879" (889" (89,9)° (8,10,9)4 (8, 11,9)3
7m | (8,0,10)% (8,1,10)'* (8,2,10)* (8,3,10)" (8,4,10)° (8,5,10)'* (8,6,10)" (8,7,10)"* (8,8,10)° (8,9,10)" (8,10,10)* (8,11,10)"*
™ [(8,0,11)" (8,1,11)* (8,2,11)* (8,3,11)° (8,4,11)" (8,5,11)" (8,6,11)'* (8,7,11)° (8,8,11)* (8,9,11)* (8,10,11)"* (8,11,11)°

Table 22: Retrograde-equivalent operators for fixed original K = 8.
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Retrograde-equivalent slice K =9 : 6

I'\'J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (9,0,0)"  (9,1,0)° (9,2,0) (9,3,0)" (940)12 (9,5,0°  (9,6,0)" (9,7,00° (9,80 (9,9,0> (9,10,0)® (9,11,0)>
om | (9,0,1)% (9,1, (9,2,1)" (9,3,1)" (941) 9,5 1) (9,6,1) (9,7, 1) (9,81 (9,9,1D)"® (9,10,1)> (9,11,1)"
oM [ (9,0,2)” (9,1,2)" (9,2,2)" (9,3,2)° (9,4,2)" (9,5,2)* (9,6,2)" (9,7,2)° (9,8,2)" (9,9,2° (9,10,2)" (9,11,2)°
3m | (9,0,3)" (9,1,3)% (9,2,3)° (9,3,3)" (9,4,3) (953)12 9,6,3)% (9,7,3)" (9,8,3)® (9,9,3)* (9,10,3)% (9,11,3)"
3M [ (9,0,4)” (9,1,4)° (9,2,4)" (9,3,4° (9,447 (9,547 (9,6,4) (9,7,4° (9,8,4)" (9,9,4)° (9,10,4)” (9,11,4)!
4 19,0,5°% (9,1,5* (9,2,5)° (9,3,5) (9,4,5)° (955)1"’ 9,6,5° (9,7,5)* (9,8,5)°% (9,9,5) (9,10,5)" (9,11,5)"
5b | (9,0,6)" (9,1,6)° (9,2,6)% (9,3,6)° (9,4,6) (9,5,6)° (9,6,6)" (9,7,6)° (9,8,6)> (9,9,6)" (9,10,6)" (9,11,6)°
5 19,07 (9,1,1)2 (9,2,7)* (9,3,7)% (9,4,7)° (95 7)4 9,6,7)° (9,7,7)"2 (9,8,7)" (9,9,7)2 (9,10,7)° (9,11,7)*
54 | (9,0,8)" (9,1,8)% (9,2,8) (9,3,8)° (9,4,8)" (9,5,8)° (9,6,8) (9,7,8)" (9,8,8)'% (9,9,8)° (9,10,8)" (9,11,8)*
6 19,09 (91,9 (9,2,9° (9,3,9)" (9,4,9)° (9,5,9)12 (9,6,9)" (9,7,9)" (9,8, 9)6 9,9,9)* (9 10, 9)2 (9,11,9)"
7m [(9,0,10)' (9,1,10)* (9,2,10)* (9,3,10)° (9,4, 1()1 (9,5,10)" (9,6,10)"% (9,7,10)° (9,8,10)* (9,9,10)* (9,10,10)'* (9,11,10)>
™ [ (9,0,11) (9,1,11)" (9,2,11)% (9,3,11)" (9,4,11)" (9,5,11)" (9,6,11)® (9,7,11)* (9,8,11)* (9,9,11)" (9,10,11)2 (9,11,11)"

Table 23: Retrograde-equivalent operators for fixed original K = 9.

Retrograde-equivalent slice K =10 : 7m

I'\J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (10,0,0)° (10,1,0)™ (10,2,0)" (10,3,0)" (10,4,0)° (10,5,0)* (10,6,0)* (10,7,0)" (10,8,0)* (10,9, 0) (10,10,0)*  (10,11,0)*
om |(10,0,1)" (10,1,1)' (10,2,1)"* (10,3,1)° (10,4,1)" (10,5,1)* (10,6,1)" (10,7,1)*> (10,8,1)"* (10,9,1)* (10,10,1)" (10,11,1)°
oM | (10,0,2)" (10,1,2)"* (10,2,2)° (10,3,2)* (10,4,2)* (10,5,2)"* (10,6,2)> (1072)12 (10,8,2)*  (10,9,2)* (10,10,2)® (10,11,2)"
3m [(10,0,3)"* (10,1,3)° (10,2,3)" (10,3,3)* (10,4,3)" (10,5,3)° (10,6,3)12 (10,7,3)* (10,8,3)" (10,9,3)° (10,10,3)"* (10,11,3)"
3M | (10,0,4)° (10,1,4)* (10,2,4)* (10,3,4)"* (10,4,4)* (10,5,4) (10,6,4)* (10,7,4)* (10,8,4)° (10,9, 4)12 (10,10,4)"  (10,11,4)"
4 |(10,0,5)* (10,1,5)° (10,2,5) (10,3,5)% (10,4,5)* (10,5,5)° (10,6,5)* (10,7,5)° (10,8,5)* (10,9,5)" (10,10,5)* (10,11,5)°
5b | (10,0,6)* (10,1,6)' (10,2,6)* (10,3,6)'® (10,4,6)° (10,5,6)" (10,6,6)° (10,7,6)"* (10,8,6)" (10,9,6)"* (10,10,6)° (10,11,6)"
5 (10,0,7)" (10,1,7)* (10,2,7)'* (10,3,7)* (10,4,7)* (10,5,7)° (10,6,7)* (10,7,7)" (10,8,7)* (10,9,7)° (10,10,7)* (10,11,7)
54 |(10,0,8)* (10,1,8)" (10,2,8)* (10,3,8)" (10,4,8)° (10,5,8)"> (10,6,8)" (10,7, 8)” (10,8,8)°  (10,9,8)* (10,10,8)* (10,11,8)"
6 |(10,0,9) (10,1,9° (10,2,9* (10,3,9)° (10,4,9)** (10,5,9)" (10,6,9)* (10,7,9)° (10,8,9)* (10,9,9)® (10,10,9)* (10,11,9)*
7m  |(10,0,10)* (10,1,10)* (10,2,10)° (10,3,10)* (10,4,10)" (10,5,10)"* (10,6,10)° (10,7,10)* (10,8,10)* (10,9,10)** (10,10,10)> (10,11,10)"
7M [(10,0,11)* (10,1,11)° (10,2,11)** (10,3,11)" (10,4,11)" (10,5,11)° (10,6,11)" (10,7,11)* (10,8,11)"* (10,9,11)2 (10,10,11)" (10,11,11)*

Table 24: Retrograde-equivalent operators for fixed original K = 10.

Retrograde-equivalent slice K =11 : 7TM

I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (11,0,0) (11,1,0)" (11,2,0)® (11,3,0)° (11,4,0)* (11,5,0)° (11,6,0) (11,7,0)* (11,8,0) (11,9,0)° (11,10,0)* (11,11,0)°
om | (11,0,1)" (11, 1,1)% (11,2,1)° (11,3, 1)* (11,4,1)* (11,5 D" (11,6,1)> (11,7,)* (@11,8,1)* (11,9,1)* (11,10,1)° (11,11,1)"
oM [(11,0,2) (11,1,2)°  (11,2,2)" (11,3,2)* (11,4,2)" (11,5,2)* (11,6,2) (11,7,2)* (11,8,2)" (11,9,2)° (11,10,2)" (11,11,2)'
3m | (11,0,3)° (11,1,3)* (11,2,3)* (11,3,3)" (11,4,3)® (11,5,3)* (11,6,3)® (11,7,3)* (11,8,3)% (11,9,3)'* (11,10,3)" (11,11,3)"
3M [ (11,0,4)"  (11,1,4)° (11,2,4) (11,3,4)® (11,4,4)" (11,5,4)° (11,6,4)" (11,7,4)° (11,8,4) (11,9,4)" (11,10,4)" (11,11,4)°
4 | (11,0,5)* (11,1,5)" (11,2,5)* (11,3,5) (11,4,5)*° (11,5,5)* (11,6,5)° (11,7,5) (11,8,5) (11.,9,5)12 (11,10,5)% (11,11,5)*
5b|(11,0,6) (11,1, 6) (11,2,6)" (11,3,6)° (11,4,6)" (11,5,6)° (11,6,6)"> (11,7,6)' (11,8,6)"> (11,9,6)° (11,10,6)* (11,11,6)>
5 |(11,0,7)° (11,1,7)"* (11,2,7)° (11,3,7)"  (11,4,7)° (1175,7)12 (11,6,7)" (11,7,7"® (11,8,7° (11,9,7)* (@11,10,7)* (11,11,7)"
54 1(11,0,8)2 (11,1,8)°  (11,2,8)* (11,3,8)° (11,4,8)" (11,5,8)" (11,6,8)" (11,7,8)® (11,8,8)" (11,9,8)° (11,10,8)* (11,11,8)"
6 |(11,0,9° (11,1,9" (11,2,9° (11,3,9"7 (11,4,9)" (11, 5 9)‘ (11,6,9)° (11,7,9" (11,8,9° (11,9,9" (11,10,9)* (11,11,9)"
7m |(11,0,10)* (11,1,10)° (11,2,10)** (11,3,10)" (11,4,10)" (11 5, 10)" (11,6,10)* (11,7,10)* (11,8, 10)12 (11,9,10)* (11,10,10)** (11,11,10)*
7™M [(11,0,11)° (11,1,11)" (11,2,11)" (11,3,11)"* (11,4,11)% (11,5,11)* (11,6,11)* (11,7,11)"* (11,8,11)* (11,9,11)"* (11,10,11)* (11,11,11)*

Table 25: Retrograde-equivalent operators for fixed original K = 11.
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Selective First-Component Inversion Matrices
These matrices apply inversion only to the first intervallic component:
(I,JJK)— (—-1,JJK)=(12—-1,J,K) (mod 12).

They are useful for comparing local directional deformation with the original ternary operator.

Selective inversion of I, slice K =0 : unison

I'\J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,0,0)" (0,1,0)* (0,2,0)° (0,3,00* (0,4,0)* (0,5,0) (0,6,0)*> (0,7,0) (0,8,00° (0,9,0)" (0,10,0)° (0,11,0)"
om |(11,0,0)" (11,1,0)" (11,2,0)' (11,3,0)° (11,4,0)* (11,5,0)* (11,6,0)' (11,7,0)* (11,8,0)"* (11,9,0)° (11,10,0)* (11,11,0)°
oM | (10,0,0)° (10,1,0)"* (10,2,0)" (10,3,0)" (10,4,0)° (10,5,0)* (10,6,0)* (10,7,0)"* (10,8,0)* (10,9,0)"* (10,10,0)* (10,11,0)"
3m | (9,0,00"  (9,1,00° (9,2,00* (9,3,0)" (9, 4,0)12 (9,5,0° (9,6,00"  (9,7,00° (9,800 (9,9,0)° (9,10, )12 (9,11,0)°
3M | (8,0,0)° (8,1,00" (8,2,00° (83,07 (84,00 (850" (86,0° (870" (880> (890" (810,07 (8,11,0)"
4 (7,000 (7,1,0° (7,2,0)* (7,3,0)" (7,4,00 (7,5,0)" (7,6,0)* (7,7,00° (7,8,0)* (7,9,0)3 (7,10,0) (7,11,0)*

5b | (6,0,00° (6,1,0) (6,2,00* (6,3,00" (6,4,0)° (6,5,0) (6,6,0)" (6,7,0)"* (6,8,0° (6,9,00* (6,10,0)* (6,11, 0)12
5 1(5,0,07 (51,07 (52,002 (53,0° (540" (550° (56,00 (570" (5802 (590° (510,0* (511,0)°
54 | (40,008 (4,1,00% (4,2,00 (43,00 (4,4,0° (450" (4,6,0° (47,07 (480" (490" (4,10,0° (4,11,0)*
6 |(3,0,0" (31,07 (32,02 (3,3,0° (3,40 (3,5,0° (3,60 (3,11,0)°

( (3,7,00° (3,8,00 (3,9, o)1 (3, 10,0)12
m | (2,0,00° (2,1,00" (2,2,00° (2,3,00 (2,4,00® (2,500 (2,6,0)° (2,7,0)" (2,8,0)° (2,9,0)" (2,10,0)" (2,11, 0)“
™ | (1,0,00® (1,1,00° (1,2,00" (1,3,00® (1,4,0)" (1,5,0)* (1,6,0) (1,7,00® (1,80)" (1,9,0)° (1,10,0)" (1,11,0)"

Table 26: Selective inversion of the first component for fixed K = 0.

Selective inversion of I, slice K =1 : 2m

I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™

unison| (0,0,1)" (0,1,1)° (0,2,1)* (0,3,1) (0,4,1)12 0,5,1)* (0,6,1) (0,7,1)° (0,8,1)* (0,9,1)° (0,10,1)"* (0,11,1)"
om | (11,0,1)" (11,1,1)" (11,2,1)® (11,3,1)* (11,4,1)® (11,5,1)"* (11,6,1)*> (11,7,1)" (11,8,1)* (11,9,1)* (11,10,1)° (11,11,1)"
oM |(10,0,1)" (10,1,1)" (10,2,1)"* (10,3,1)° (10,4,1)* (10,5,1)* (10,6,1)" (10,7,1)* (10,8,1)"* (10,9,1)* (10,10,1)* (10,11,1)°
3m | (9,0,1)% (9,1, 1)‘2 9,2,1)" (9,3, 1) (9,4,1)° (9,5, 1) (9,6,1)* (9,7,1)" (9,8,1)* (9,9, 1) (9,10,1)° (9,11,1)*
3M | (8,0,1)" (8,1,1)° (8,2,1D)" (831" (84,17 (851° (861" (871" (8, 8 D (8,9,1)* (8,10,1)"* (8,11,1)>
4 | (7,0,1) (7,1,1)4 (7,2,1)° (7,3,1)‘2 (7,471)‘ (7,5,1)" (70 n° @t (7,817 (7,9,1)‘2 (7,10,1)* (7,11,1)"*
5bho | (6,0,1)” (6,1,1)° (6,2,1)" (6,3,1)° (6,4,1)" (6,51)" (6,6,1) (6,7,1)° (6,8, 1)1 (6,9,1)* (6,10,1)* (6,11,1)°
5 |(501)° (5,1,1)% (52,1 (531" (54,1)° (551" (5,6,1)1 (5,7,D)% (5,8,1)° (591" (5 10,1)3 (5,11,1)"
54 | (4,0,1)% (4,1,1)° (4,2,1)% 4,31 (4,41 4,51° (46,17 47,1)" 4817 (491)° (4,10,1)" (4,11,1)®
6 | (3,01 (3,1,1) (3,21 (3,3,1)"® (3,4,1)° ( Yoo3,6,1)° 37,17 (3,81 (3,917 (3,10,1)° (3,11,1)
m | (2,0,1)" (2,1,1)° (2,2,1)12 (2,3,1) (2,4,D" (2,51 (2,6,1)" (2,7,1)° (2,8,1)12 (2,9, 1)" (2,10,1)"* (2,11,1)°
™ | (1,0, (1,1,1)" (1,2,1)® (1,3,1)" (14 1,502 @61 @710 1,81°% (1,917 (1, 10,1)1 (1,11,1)"

Table 27: Selective inversion of the first component for fixed K = 1.
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IN\J

unison 2m 2M 3m 3M 4 5b 5 H# 6 Tm ™

unison

0,0,2)° (0,1,2)" (0,2,2° (0,3,2)” (0,4,2)> (0,5,2)" (0,6,2)° (0,7,2)" (0,8;2)6 (0,9,2) (0,10,2)" (0,11,2)"
(11,0,2)" (11,1,2)° (11,2,2)* (11,3,2)® (11,4,2)"* (11,5,2)* (11,6,2)"* (11,7,2)*> (1

om ( 1,8,2)" (11,9,2)° (11,10,2)" (11,11,2)"
oM | (10,0,2)" (10,1,2)"* (10,2,2)° (10,3,2)* (10,4,2)* (10,5,2)'* (10,6,2)* (10,7,2)"* (10,8,2) (1079,2)4 (10,10,2)° (10,11,2)"
3m | (9,0,2)% (9,1,2)" (9,2,2)" (9,3,2)° (9,4,2)" (952)3 (9,6,2) (9,7,2° (9,8,2)" (9,9,2)* (9,10,2)" (9,11,2)°
3M | (8,0,2)° (8,1,2) (8,2,2)" (8,3,2) (8,4,2)° (852" (86,2)° (872" (88,2 (892" (810,2° (811,2)*
4 (7,02 (7,1,2)° (7,2,2)" (7,3,2)" (7,4,2)" (752)6 (7,6,2" (7,7,2)* (7,8,2)" (7,9,2)* (7,10,2)"® (7,11,2)®
5b | (6,0,2)°  (6,1,2)" (6,2,2)° (6,3,2)" (642) 6,52 (6,6,2)° (6,7,2)" (6,8,2)* (6,9,2)" (6,10,2)*> (6,11,2)"
5 1(5,0,2)% (51,2° (5,2,2)" (5,3,2)° (5,4,2)” (552" (562" (5,7,2)° (582" (59,2)° (510,2)" (511,2)
54 | (4,0,2)% (41,2 (4,2,2)° (4,3,2)" (4,4, ) (452)12 (4,6,2)" (4,7,2)" (4,82° (4,92)" (4,10,2)> (4,11,2)"
6 (3,027 (31,2 (3,22 (3,3,2° (3,4,2)" 52)° (3,627 (3,7,2)" (382" (3,9,2° (3,10,2)" (3,11,2)°
mo | (2,0,2° (2,1,2) (2,2,2)* (2,3,2)" (2,4,2)° (252)4 (2,6,2° (2,7,2" (2,82)" (2,9,2)” (2,10,2)° (2,11,2)"
™ | (1,0,2)" (1,1,2)° (1,2,2)" (1,3,2)° (1,4,2)" (1,52)° (1,6,2)' (1,7,2)° (1,8,2)" (1,9,2)" (1,10,2)"* (1,11,2)°
Table 28: Selective inversion of the first component for fixed K = 2.
I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,3)"  (0,1,3)* (0,2,3) (0,3,3)> (0,4,3)" (0,5,3)° (0,6,3)" (0,7,3)° (0,8,3)" (0,9,3)" (0,10,3)" (0,11,3)°
om | (11,0,3)° (11,1,3)" (11,2,3)* (11,3,3)"* (11,4,3)* (11,5, 3)12 (11,6,3)* (11,7,3)" (11,8,3)° (11,9,3)"* (11,10,3)" (11,11,3)"
oM [(10,0,3)"* (10,1,3)° (10,2,3)* (10,3,3)* (10,4,3)"* (10,5,3)* (10,6,3)'* (10,7,3)* (10,8,3)* (10,9,3)® (10,10,3)"* (10,11,3)"
3m | (9,0,3)" (9,1,3)" (9,2,3)° (9,3,3)" (9,4,3)° (,5 3)12 (9,6,3)> (9,7,3)" (9,8,3° (9,9,3)" (9,10,3)° (9,11,3)"
3M | (8,0,3) (8,1,3)" (8,2,3)" (8,3,3)° (84,3 (853)° (86,3)' (87,3)?7 (883" (893" (810,3)" (811,3)°
4 1 (7,0,3)% (7,1,3)"" (7,2,3)" (7,3,3) (7,4,3)° (7,5,3)" (7,6,3)* (7,7,3)" (7,8,3)* (7,9,3) (7,10,3)® (7,11,3)"
5b | (6,0,3)* (6,1,3)° (6,2,3) (6,3,3)" (6,4,3) (6,5,3)° (6,6,3)" (6,7,3)° (6,8,3)"* (6,9,3)* (6,10,3)"* (6,11,3)"
5 1(503)° (5,1,3)" (5,2,3)° (5,3,3)" (5,4,3)" (5,573)12 (5,6,3)° (5,7,3)" (5,8,3)° (59,3)" (5,10,3)* (511,3)"
54 1(4,0,3)2 (4,1,3)° (4,2,3)" (4,3,3)° (4,4,3)? (4,53)" (4,6,3) (4,7,3° (4,83)" (4,9,3% (4,10,3)* (4,11,3)°
6 | (3,03 (3,1,3)" (3,2,3° (3,3,3)" (3,4,3)° (3,3)12 (3,6,3)" (3,7,3)" (3,8,3)° (3,9,3)" (3,10,3)* (3,11,3)"
m | (2,0,3) (2,1,3) (2,2,3)" (2,33 (2,43)" (2,53)° (2,6,3)"” (2,7,3)" (2,8,3)"” (2,9,3° (2,10,3)" (2,11,3)
™ | (1,0,3)° (1,1,3) (1,2,3)* (1,3,3) (1,4,3)° (1,5,3)' (1,6,3)° (1,7,3)" (1,8,3)" (1,9,3)" (1,10,3)° (1,11,3)"
Table 29: Selective inversion of the first component for fixed K = 3.
I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,4)* (0,1,4) (0,2,4)> (0,3,4)" (0,4,4® (0,5,4)" (0,6,4)° (0,7,4)" (0,8,4)" (0,9,4) (0,10,4)° (0,11,4)"
2m |(11,0,4)" (11,1,4)® (11,2,4) (11,3,4)* (11,4,4)" (11,5,4)® (11,6,4)* (11,7,4)° (11,8,4)"* (11,9,4)" (11,10,4)"* (11,11,4)°
2M |(10,0,4)% (10,1,4)" (10,2,4)* (10,3,4)" (10,4,4)% (10,5,4)" (10,6,4)* (10,7,4)* (10,8,4)° (10,9,4)" (10,10,4)" (10,11,4)"
3m [(9,0,4)% (9,1,4)° (9,2,4)" (9,3,4) (94412 (9,5,4)* (9,6,4)" (9,7,4° (9,8,4)" (9,9,4)° (9,10,4)"* (9,11,4)"
3M | (8,0,4)" (8,1,4)" (8,2,4)° (83,4)" (8,4,4) (854)“’ (8,6,4)> (8,7,4)" (8,8,4)° (8,9,4)" (810,4)° (8,11,4)"
4 [(7,0,0" (7,1,4)" (7,2, (7,3,4)° (7,449 (7,54 (7,6,4)? (7,7,4)* (7,8, (7,9,4° (7,10,4)* (7,11,4)°
5b1(6,0,4)° (61,4 (62,4 (6,34 (64,4 (6,5, 4)4 (6,6,4)° (6,7, 4)12 (6,8,4)* (6,9,4) (6,10,4)* (6,11,4)"
5 1(5,0,4)" (014) (5,2,9%  (5,3,4)" (5,4,4)" (5,54)° (56,4 (074) (584)12 (5,9,4)% (5,10,4)"* (5,11,4)®
5% | (4,0,4)° (4,1,4)" (4,2,4° (4,3,9" (4,4,4)" (4,547 (4,6,4° (4,7,4)" (4,84° (4,947 (4,10,4)> (4,11,4)"
6 (3,047 (3,1,4° (3,2,4)" (3,3,4° (3,4,4" (354)1 (3,6,4) (3,7,4)° (3,8,4)" (3,94 (3,10,4)" (3,11,4)?
m | (2,0,4)° (2,1,47 (2,2,4° (2,34 (2,44° (2,547 (2,6,4)" (2,7,497 (2,84)° (2,9,4" (2,10,4® (2,11,4)"
™ [(1,0,4)® (1,1,4)° (1,2, (1,3,4) (1,4,4)" (154)6 (1,6, (1,7, (1,847 (1,9,4° (1,10,4" (1,11,4)
Table 30: Selective inversion of the first component for fixed K = 4.
I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison| (0,0,5) (0,1,5)% (0,2,5)" (0,3,5)° (0,4,5)* (0,5,5)° (0,6,5" (0,7,5)" (0,8,5) (0,9,5° (0,10,5)* (0,11,5)°
om |(11,0,5)* (11,1,5)" (11,2,5)% (11,3,5)'% (11,4,5)* (11,5,5)* (11,6,5)° (11,7,5)"* (11,8,5)" (11,9,5)"* (11,10,5)° (11,11,5)*
M [(10,0,5)* (10,1,0)3 (10,2,5)" (10,3,5)* (10,4,5)"* (10,5,5)* (10,6,5)* (10,7, J)G (10,8,5)" (10,9,5)" (10,10,5)"* (10,11,5)°
3m | (9,0,5)° (910) 9,2,5 (9,3,5)" (9,4,0)‘2 9,5,5)" (9,6,5)° (970) 9,8,5)°% (9,9,5) (9,10,5)" (9,11,5)"
3M [(8,0,5)" (8,1,5)° (8,2,5)" (83,5° (8,4,5)" (855 (86,57 (875" (88,5" (89,5° (810,57 (811,5)
4 | (7,0,5)" (7,1,5)12 (7,2,5° (7,3,5)* (7,4,5)° (7,5,5)" (7,6,5) (775)12 (7,8,5°% (7,9,5)* (7,10,5)° (7,11,5)"
5b[(6,0,5)" (6,1,5)" (6,2,5)" (6,3,5)° (6,4,5)" (6,5,5)° (6,6,5)'% (6,7,5)> (6,8,5) (6,9,5)° (6,10,5)" (6,11,5)°
5 1(5,0,5°% (51,52 (525" (53,5 (54,5° (555" (56,5)° (575)12 (5,8,5°% (59,52 (5,10,5)° (5,11,5)*
54 1(4,0,5) (4,1,5)° (4,2,5)"% (4,3,5)" (4,457 (4,55° (4,6,5" (4,7,5° (4,857 (4,957 (4,10,5)" (4,11,5)°
6 1(3,0,5° (3,1,5)" (3,2,5° (3,3,5) (3,4,5)" (3,5,5) (3,6,5)° (, 5% (3,8,5)° (3,952 (3,10,5)% (3,11,5)"
m [(2,0,5)"% (2,1, ) (2,2,5)"  (2,3,5)°% (2,4,5)" (2,55)" (2,6,5)" (2 ) (2,8,5)"  (2,9,5)° (2,10,5)" (2,11,5)
™ | (1,0,5)° (1,1,5)® (1,2,5)° (1,3,5)" (1,4,5)° (1,55)" (1,6,5)" (1, ,) (1,8,5)° (1,9,5)" (1,10,5)* (1,11,5)"

Table 31: Selective inversion of the first component for fixed K = 5.
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I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,6) (0,1,6) (0,2,6)° (0,3,6)" (0,4,6)° (0,5,6) (0,6,6)" (0,7,6) (0,8,6)° (0,9,6)" (0,10,6)* (0,11,6)"
om |(11,0,6)" (11,1,6)* (11,2,6)'* (11,3,6)° (11,4,6)* (11,5,6)° (11,6,6)"* (11,7,6)" (11,8,6)"* (11,9,6)° (11,10,6)* (11,11,6)*
oM | (10,0,6)* (10,1,6)"* (10,2,6)* (10,3,6)" (10,4,6)* (10,5,6)* (10,6,6)° (10,7,6)'* (10,8,6)" (10,9,6)"* (10,10,6)° (10,11,6)"
3m (9,0,6)? (9,1,6) (9,2,6)1‘2 (9,3,6)% (9,4,6){2 (9,5,6)f (9,6,6)'4 (9,7,6)° (9.,8.6)1_2 (9,9,6){ (9,10,6)" (9,11.,6)f
3M | (8,0,6)° (8,1,6)' (8,2,6)° (8,3,6)" (84,6 (856) (86,6 (37.6)' (886)° (896 (8106) (811,6)"
4 1(7,0,6) (7,1,6)° (772,6)'1_ (7,3,6) (7,4,6){2 (7,5,6)* (7,6,6)' (7,7,6)° (778,6)11 (7,9,6)° (7,10,6)1.2 (7,11,6)"
5b | (6,0,6)" (6,1,6)* (6,2,6)° (6,3,6)* (6,4,6)" (050)12 (6,6,6)> (6,7,6)> (6,8,6)° (6,9,6)" (6,10,6)° (6,11, o)“
515,067 (51,6) (526)* (536)° (54,6)" (556)° (56,67 (57,6)° (586) (59,6 (510,6)" (511,6)°
54 | (4,0,6)° (4,1,6) (4,2,6)" (4,3,6) (4,4,6)° (456)4 (4,6,6)° (4,7,6)1‘2 (4,8,6)> (4,9,6) (4,10,6)® (4,11,6)"
6 | (30,6 (3,1,6° (3,26 (336 (346" (3,56)° (3,66) (3,76 (386)" <396>2 (3,10,6) (3,11,6)°
Tm | (2,0,6)° (2,1,6)" (2,2,6)° (2,3,6)" (2,4,6)" (2,5.6)" (2,6,6)° (2,7,6)" (2,8,6)° (2,9,6) (2,10,6)® (2,11, 6)12
™ | (1,0,6)% (1,1,6)" (1,2,6)" (1,3,6)° (1,4,6)" (1,56)' (1,6,6)* (1,7,6)° (1,8,6)" (1,9,6)° (1,10,6) (1,11,6)’
Table 32: Selective inversion of the first component for fixed K = 6.
I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,7)  (0,1,7)* (0,2,7)" (0,3,7)° (0,4,7)" (0,5,7)" (0,6,7)* (0,7,7)° (0,87)" (0,9,7)* (0,10,7)" (0,11,7)
om | (11,0,7)% (11,1,7)"* (11,2,7)* (11,3,7)* (11,4,7)° (11,5,7)"* (11,6,7)" (11,7,7)"* (11,8,7)° (11,9,7)* (11,10,7)® (11,11,7)"
oM |(10,0,7)"* (10,1,7)* (10,2,7)" (10,3,7)* (10,4,7)* (10,5,7)® (10,6,7)'* (10,7,7)" (10,8,7)" (10,9,7)° (10, 10,7)4 (10,11,7)*
3m | (9,0,7)* (9,1,7)% (9,27 (9,3,1)" (9,4,7)° (9,57 (9,6,7)° (9,7,7)1‘2 9,8, (9,9,7)" (9,10,7)° (9, 11.,7)4‘
3M | (8,0, (81,7 (8,27 (837 8477 (857 (867" (87,7° (8877 (89,7 (810,77 (811, 7)
4 | (7,07 7LDt (7,2, (7.3,0)% (1,477 (7,502 (7,6, (7,7.0* (7.8,7)° (7,9, (7,10,7)" (7,11,7)"
b | (6,07 (6,1,7)° (6.27)" (637 (6,477 (6,57 (6677 (677" (687" (6,97 (610,71 (6,11, 7)
5 | (5,0,7) (5,1,7)12 5,2,70° (5,3,7)" (5,4,7)° (557)12 (5,6,7 (5,7, (538,7)° (57977):1 (5,10,7)° (5,11,7)"
54 | (4,072 (41,7 42,02 4,3,71° (4,4,7)° (457) (4,6,7)1‘2 47,7 4,817 (4,9,7)° (4"1077) (4,11,7)°
6 | (30,7 <317” 327" 330% 347" 357" 3,67 @3,70% 387° (3,977 3,10,7° (3,11,7)’
m | (2,0,7)* (21,7° (2,2,7" (2,3,7)" (2,477 (257)" 2,6, (2.7,7)° (2.8,77 (2,9,7)° (2,10,7)" (2,11,7)°
™ | (1,07 (L1t 12,7 1,317 (1,47 (1,577 1,6,7° 1,77 (1,8,7° (1,977 (1,10,7)* (1,11,7)"
Table 33: Selective inversion of the first component for fixed K = 7.
Selective inversion of I, slice K =2 : 2M
Selective inversion of I, slice K =3 : 3m
Selective inversion of I, slice K =4 : 3M
Selective inversion of [, slice K =5 : 4
Selective inversion of I, slice K =6 : 5b
Selective inversion of I, slice K =7 : 5
Selective inversion of I, slice K =8 : 5#
I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,8)°  (0,1,8)" (0,2,8)° (0,3,8)" (0,4,8)" (0,5,8)" (0,6,8)° (0,7,8)" (0,8,8)° (0,9,8)" (0,10,8)> (0,11,8)"
om |(11,0,8)" (11,1,8)% (11,2,8)* (11,3,8)% (11,4,8)"* (11,5,8)" (11,6,8)"* (11,7,8)° (11,8,8)* (11,9,8)® (11,10,8)"* (11,11,8)*
oM | (10,0,8)* (10,1,8)" (10,2,8) (10,378)4 (10,4,8)° (10,5,8)"* (10,6,8)" (10,7,8)"* (10,8,8)° (10,978)4 (10,10,8)* (10,11,8)"
3m | (9,0,8) (9,1,8)% (9,2,8) (9,3,8)° (9,4,8)" (9,5,8)°% (9,6,8) (9,7,8)" (9,8,8)" (9,9,8)° (9,10,8)* (9,11,8)"
3M | (8,0,8)° (8,1,8)% (8,2,8)% (8,3,8)"% (8,4,8) (8,5,8)_4 (8,6,8)° (8,7,8)% (8,8,8)" (8,9,8)" (8,10, 8)' (8,11,8)
4 | (7,0,8)" (7,1,8)° (7,2,8)" (7,3,8) (748)12 (7,5,8)  (7,6,8)" (7,7,8)° (7,8,8)" (7,9,8)" (7,10,8)" (7,11,8)°
5b | (6,0,8)°  (6,1,8)" (6,2,8)° (6,3,8)"% (6,4,8)> (6,5,8)"* (6,6,8)° (6,7,8)" (6,8,8)° (6,9,8)"* (6,10,8)" (6,11,8)"
5 1(5,0,8)% (51,8)° (5,2,8)" (5,3,8) (04812 (5,587 (56,8 (57,8)° (58,8" (598" (510,87 (511,8)"
54 | (4,0,8)" (4,1,8)" (4,2,8)° (4,3,8)* (4,4, 8) (4,5,8)%  (4,6,8)> (4,7,8)" (4,8,8)° (4,9,8)" (4,10,8)° (4,11,8)"
6 |(3,0,8)% (3,1,8)" (3,2,8)12 (3,3,8)% (3,4,8" (3,58 (3,6,8)" (3,7,8)" (3,8,8)" (3,9,8)* (3,10,8)" (3,11,8)°
m | (2,0,8)° (2,1,8) (2,2,8)" (2,3,8) (2,4,8)° (2,5.8)" (2,6,8)° (2,7.8)" (2,8,8) (2,9,8)"% (2,10,8)° (2,11,8)"
™ | (1,0,8)" (1,1,8)" (1,2,8)% (1,3,8)" (1,4,8)" (1,58)° (1,6,8)" (1,7,8)" (1,8,8) (1,9,8)° (1,10,8)" (1,11,8)’

Table 34: Selective inversion of the first component for fixed K = 8.
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Selective inversion of I, slice K =9 : 6

I'\'J | unison 2m 2M 3m 3M 4 5b 5

unison| (0,0,9)" (0,1,9)° (0,2,9) (0,3,9)" (0,49 (0,5,9° (0,6,9" (0,7,9

2m | (11,0,9)% (11,1,9)* (11,2,9)° (11,3,9)"* (11,4,9)" (11,5,9)" (11,6,9)° (11,7, 9)4 (11,8,9)* (11,9,9)" (11,10,9)* (11,11,9)"
oM |(10,0,9)"* (10,1,9)* (10,2,9)* (10,3,9)° (10,4,9)"* (10,5,9)" (10,6,9)" (10,7,9)° (10,8,9)* (10,9,9)* (10,10,9)'* (10,11,9)°
3m | (9,0,97% (9,1,9" (9,2,9% (9,3,9)" (9,4,9° (9,59 (9,6,9)" (9, 7,9)12 9,8,9° (9,9,9* (9,10,9)* (9,11,9)"
3M | (8,0,9" (8,1,9) (8,2,9)” (8,3,9° (8,4,9)* 9)6 (8,6,9) (8,7,9)" (8,89 (899° (810,9" (811, 9)3
(7,0,9° (7,1,9)" (7,2,9)° (7.3,9)" (7,4,9)° 9 (7,6,9° (7,7,9 (7,89 (7,9,9)? (7,10,9)° (7,11,9)*

9 (

54 6 7m 7™
¥ (0,8,9) (0,9,9° (0,10,9)" (0,11,9)°

e~

(

(7.
5b | (6,0,9* (6,1,9° (6,2,9)" (6,3,9) (6,49 (6,59)° (66,9 (6,7,9° (6,89 (699" (6,109 (6,11,9)°
5 1(509° (51,9 (5.2,9° (5,3,9 (54,9 (5,59 (56,9)° (579)4 (5,8,9° (59,9 (5,10,9)" (5,11.,9)12
54 | (4,097 (4,1,9° (4,2,9)" (4,3,9)° (449)12 (4,592 (46,97 (4,7,9° (4,8,9" (4,9,9° (4,10,9)" (4,11,9)
6 |(3,09" (31,97 (3,2,9° (3,3,9)" (3,4,9° (3,59 (3,6,9) (37912 (3,8,9° (3,9,9" (3,10,9)° (3,11,9)"
m | (2,0,9) (2,1,9" (2,297 (2,3,9° (2,4, ) (2,5,9° (2,6,9" (2,7,9° (2,8,97 (2,9,9° (2,10,9" (2,11,9)°
™ | (1,0,9° (1,1,9% (1,2,9" (1,3,9% (1,4,9° (1,59 (1,6,9° (1,79 (1,8,9° (1,9,9"7 (1,10,9° (1,11,9)*

Table 35: Selective inversion of the first component for fixed K = 9.

Selective inversion of I, slice K =10 : Tm

I\J unison 2m 2M 3m 3M 4 5b 5 H# 6 Tm ™

unison| (0,0,10)° (0,1,10)™ (0,2,10)" (0,3,10)12 (0,4,100°  (0,5,10)* (0,6,10)° (0,7,10)" (0,8,10)> (0,9,10) (0,10,10)° (0,11,10)*
2m |(11,0,10)* (11,1,10)° (11,2,10)"* (11,3,10)" (11,4,10)" (11,5,10)° (11,6, 10)“ (11,7,10)* (11,8,10)" (11,9,10)* (11,10,10)"* (11,11,10)
2M |(10,0,10)* (10,1,10)* (10,2,10)° (10,3,10)" (10,4, 10)* (10,5,10)* (10,6,10)° (10,7,10)* (10,8,10)* (10,9,10)** (10,10,10)* (10,11,10)*
3m [(9,0,10)% (9,1,10)* (9,2,10)" (9,3,10)° (9,4,10)"* (9,5,10)" (9,6,10)"* (9,7, 10)6 (9,8,10)*  (9,9,10)* (9,10,10)" (9,11,10)°
3M | (8,0, 10)‘ (8,1,10) (8,2,10)® (8,3,10)" (8,4,10)° (8,5,10)" (8,6, 10)1 (8,7,10) (8,8,10)° (8,9,10)* (8,10,10)* (8,11,10)"
4 ((7,0,10)" (7,1,10)* (7,2,10)"* (7,3,10)® (7,4,10)" (7,5,10)° (7,6,10)"* (7,7,10)" (7,8,10)'* (7,9,10)° (7,10,10)* (7,11,10)‘

(6,0,10)* (6,1,10)"* (6,2,10)*> (6,3,10)"* (6,4,10)* (6,5,10)" (6,6, 10)6 (6,7,10)" (6,8,10)" (6,9, 10)12 (6,10,10)°  (6,11,10)*
5 |(5,0,100" (5,1,100° (5,2,10)® (5,3,10)* (5,4,10)"* (5,5,10)* (5,6,10)* (5,7,10)° (5,8,10)"* (5,9,10)" (5,10,10) (5,11,10)°

(4,0,10)° (4,1,10)* (4,2,10)° (4,3,10)" (4,4,10)> (4,5,10)" (4,6,10)® (4,7,10)" (4,8,10)° (4,9, 10)12 (4,10,10)"  (4,11,10)"
6 (3,0, 10)12 (3,1,10° (3,2,100* (3,3,10)° (3,4,10)"* (3,5,10)> (3,6,10)" (3,7,10)® (3,8,10)* (3,9, 10) (3,10,10)** (3,11,10)"
m | (2,0,10)" (2,1,10)" (2,2,10)° (2,3,10)" (2,4,10)° (2,5,10)" (2,6,10)° (2,7,10)"* (2,8,10)® (2,9,10)* (2,10,10)° (2,11,10)"
7™ (1,0,10)12 (1,1,10)' (1,2,10)" (1,3,10)° (1,4,10)" (1,5,10)* (1,6,10)" (1,7,10)2 (1,8,100"  (1,9,10*  (1,10,10)" (1,11,10)6

Table 36: Selective inversion of the first component for fixed K = 10.

Selective inversion of I, slice K =11 : 7™M

I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,0,11)" (0,1,11)"  (0,2,11)"* (0,3,11)°  (0,4,11)* (0,5,11)3 (0,6,1) (0,7,11)* (0,8, 11)™ (0,9,11)* (0,10,11)* (0,11, 11)
oam [(11,0,11)° (11,1,11)" (11,2,11)" (11,3,11)"* (11,4,11)% (11,5,11)* (11,6,11)* (11,7,11)" (11,8,11)* (11,9,11)"* (11,10,11)* (11,11,11)*
oM [(10,0,11)* (10,1,11)° (10,2,11)" (10,3,11)" (10,4,11)" (1 11)% (10,6,11)* (10,7,11)* (10,8,11)" (10,9,11)* (10,10,11)" (10,11,11)*
3m | (9,0, 11)' 9, 1,11 (9,2,11)°  (9,3,11)"%  (9,4,11)" (9,5, 11)12 9,6,11)° (9,7,11)* (9,8,11)* (9,9,11)"* (9,10,11)* (9,11,11)"

3M[(8,0,11) (8,1,11)*  (8,2,11)" (8,3,11)6 (8,4,11)" (8,5,11)" (8,6,11)" (8,7,11)° (8,8, 11)* (8,9,11)* (8,10,11)"* (8,11,11)?
4 | (7,0, 11) (7,112 (7,2,11)°  (7,3,10)*  (7,4,11)° (7,5, 1) (7,6,1)" (7,7,1)"? (7,8,11)° (7,9,11)* (7,10,11)* (7,11,11)*
5b|(6,0,11)" (6,1,11)*> (6,2,11)" (6,3,11)° (6,4,11)* (6,5,11)° (6,6,11)"* (6,7,11)" (6,8,11)"* (6,9,11)° (6,10,11)" (6, 11,11)3

50,11 (51,1)" (5,2,11)> (5,3,11)"* (5,4,11)* (5,5,11)" (5,6,11)° (5,7,11)"* (5,8,11)" (5,9,11)"* (5,10,11)° (5,11,11)*
4,1,11% (4,2,11)"2 (4,3,11)  (4,4,11)* (4,5,11) 4,911 (4,10,11)"  (4,11,11)°
3, (3,
(2,

[N

(
(
(
G

(5
54 | (4, (),11)4 (4,1,11)’ 511)° (4,6,11)* (4,7,11)° (4,8,11) (4,
6 | (3,0, 11) (3, 1,11 (3,2,11)° (3,3,1)" (3,4,11)> (3,5,1)" (3,6,11)* (3,7,11)" (3,8,11)° (3,9,11)" (3,10,11)" (3,11 11)12
m [(2,0,1D)7 (2,1,11)° (2,2,11)* (2,3,11)3 (2,4,11)% (2,5,11)* (2,6,11)? (2,7,11)* (2,8,11)* (2,9, 11)6 (2,10,11)"® (2,11,11)*
™ | (1,0,10)" (1, 1,107 (1,2,10)%  (1,3,10)"  (1,4,11)° (1,5,11)1 (1,6,11)* (1,7,11)"* (1,8,11)* (1,9,11)" (1,10,11)° (1,11,11)"

Table 37: Selective inversion of the first component for fixed K = 11.
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Ascending-Contour Normalization Matrices

Each original coordinate (I, J, K) is rewritten as an ascending interval contour:

(I,J,K) v sort(I, J, K).

The resulting entries preserve intervallic content but remove the original order, allowing com-
parison between ordered ternary operators and their unordered contour class.

Ascending-contour normalization, source slice K = 0 : unison

I\ J | unison 2m 2M 3m 3M 4 5b 5 H# 6 Tm ™
unison| (0,0,0)"  (0,0,1)" (0,0,2)° (0,0,3)" (0,0,4)* (0,0,5" (0,0,6)> (0,0,7)* (0,0,8)° (0,0,9)" (0,0,10)® (0,0,11)"
2m | (0,0,1)" (0,1, 1)6 0,1,2"  (0,1,3)* (0,1,4)" ( 0,1,5> (0,1,6)"* (0,1,7* (0,1,8)" (0,1,9)° (0,1,10)"* (0,1,11)"
oM | (0,0,2)° (0,1,2)" (0,2,2)° (0,2,3)" (0,2,4)* (0,2,5) (0,2,6)* (0,2,7)* (0,2,8)° (0,2,9" (0,2,10)" (0,2,11)"
3m | (0,0,3)* (0,1,3) (0,2,3)12 (0,3,3)* (0,3,4)" (0.,3.,5)3 0,3,6)* (0,3,7)° (0,3,8)12 0,3,9" (0,3,10)" (0,3,11)°
3M | (0,0,4)* (0,1, (0,2,4) (0,3,4)" (0,4,4)° (0,4,5)" (0,4,6)° (0,4,7)"* (0,4,8)" (0,4,9" (0,4,10)° (0,4,11)*
4 1(0,0,5) (0,1,5) (0,2,5)" (0,3,5) (0.,4,5)4 0,5,5° (0,5,6)" (0,5,7" (0,582 (0,5,9)° (0,5,10)* (0,5,11)°
5b | (0,0,6)° (0,1,6) (0,2,6)* (0,3,6)* (0,4,6)° (0,56) (0,6,6)" (0,6,7)'* (0,6,8)° (0,6,9* (0,6,10)* (0,6,11)"
5 100,007 (0,1,7° (0,270 (0,3,7° (0,4,77 (0,57)" (0,6,7)* (0,7,7° (0,7,8" (0,7,9° (0,7,10)" (0,7,11)?
54 | (0,0,8)° (0,1,8)* (0,2,8)° (0,3,8)12 (0,4,8)! (0,5,8)12 0,6,8)° (0,7,8)" (0,8,8)* (0,8, 9)12 (0,8,10)* (0,8,11)"
6 |(0,0,9" (0,1,9° (0,2,9"” (0,3,9)" (0,4 9)12 0,5,9° (0,6,9" (0,7,9° (0,89 (0,9,9)° (0,9,10)" (0,9,11)
7m | (0,0,10)° (0,1,10)"* (0,2,10)" (0,3,10)"* (0,4,10)° (0,5,10)* (0,6,10)* (0,7, 10)1 (0,8,10)* (0,9, 10)12 (0,10,10)* (0,10,11)*
7™ |(0,0,11)" (0,1,11)" (0,2,11)" (0,3,11)° (0,4,11)* (0,5,11)* (0,6,11)'* (0,7,11)* (0,8,11)"* (0,9,11)* (0,10,11)* (0,11,11)°

Table 38: Ascending-contour normalized operators for source slice K = 0.

Ascending-contour normalization, source slice K =1 : 2m

I'\'J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,0,1) (0,1,1)° (0,1,2)" (0,1,3)* (0,1,4)™ (0,1,5)% (0,1,6)" (0,1 7)‘ 0,1,8)* (0,1,9)° (0, 1,10)12 (0,1,11)"
om | (0,1,1)° (1,1,1)* (1,1,2)® (1,1,3)" (1,1 4)2 (1,1,5) (1,1,6)° (1,1,7)* (1,1,8)° (1,1,9)" (1,1, 10) (1,1,11)"
oM | (0,1,2)" (1,1,2)* (1,2,2)" (1,2,3)° (1,2,4" (1,2,5° (1,2,6)" (1,2, 7)6 (1,2,8)" (1,2,9)" (1,2,10)"* (1, 2,11)6
3m | (0,1,3* (1,1,3)" (1,2,3)° (1,3,3)" (1,3, 4) (1,3,5)" (1,3,6)° (1,3, (1,3,8)" (1,3,9" (1,3,10° (1,3,11)"
3M | (0,1,4)7 (1,1,4)° (1,2,4"7 (1,3,4° (1,4,4)" (1,4,5° (1,4,6)” (1,4 7) (1,4,8)” (1,4,9)° (1,4,10)* (1,4,11)°
4 1(0,1,5° (1,1,5)2 (1,2,5)° (1,3,5)" (1,4, 5)6 (1,55 (1,56 (1,57 (1,58)° (1,59" (1,5, 10)3 (1,511)"
5b1(0,1,6) (1,1,6)° (1,2,6)" (1,3,6)° (1,4,6)" (1,5,6)' (1,6,6)* (1,6,7)° (1,6,8)" (1,6,9)° (1,6,10)"* (1,6,11)
5 1(0,1,7 (1,1, (1,2,7° (1,3,1)" (1,4, 7)1 1,50 1,67 1,7,79" (1,7,8° (1,7,9% (1,7,10)> (1, 7 11)12
54 1 (0,1,8)" (1,1,8)° (1,2,8)" (1,3,8)" (1,4, 8)12 (1,5,8)%  (1,6,8)" (1,7,8)° (1,8,8)" (1,89 (1,8,10)"* (1,8,11)°
6 |(0,1,9° (1,1,9"” (1,2,9)" (1,3,9)"” (1,4,9° (1,5,9" (1,6,9° (1,7,9" (1,8,9° (1,9,9" (1,9,100° (1, 9,11)4
7m [(0,1,10)' (1,1,10)" (1,2,10)' (1,3,10)° (1,4,10)* (1,5,10)* (1,6, 10)” (1,7,10)* (1,8,10)" (1,9,10)* (1,10,10)* (1,10,11)°
™ | (0,1,11)" (1,1,11)" (1,2,11)° (1,3,11)* (1,4,11)® (1,5,11)" (1,6,11)* (1,7,11)" (1,8,11)* (1,9,11)* (1,10,11)° (1,11,11)"

Table 39: Ascending-contour normalized operators for source slice K = 1.
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I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,2)°  (0,1,2)" (0,2,2)* (0,2,3)" (0,2,4)° (0,2,5)" (0,2,6)° (0,2,7)" (0,2,8)° (0,2,9)" (0,2, 10) (0,2,11)"
om | (0,1,2)" (1,1,2)® (1,2,2)"” (1,2,3)*> (1,2,4)7 (1,2,5)° (1,2,6)" (1,27)° (1,2,8)" (1,2,9)" (1,2,10)" (1,2,11)°
oM | (0,2,2)° (1,2,2) (2,2,2)° (2,2,3)" (2,2, (2,2,5)" (2,2,6)° (2,2,7)"® (2,2 8)1 (2,2,9)% (2,2,10)° (2,2,11)*
3m | (0,2,3)" (1,2,3) (2,2,3)12 (2,3,3) (2,3, (2,3,5)° (2,3,6) (2,3,7)" (2, 3 &) (2,3,9° (2,3,100" (2,3,11)°
3M | (0,2,4)7 (1,2, (2,2,4)° (2,3,4)" (2,4,4° (2,452 (2,4,6)" (24,71 (2,4,8)° (2,4,9" (2 410)3 (2,4,11)"
4 1(0,2,52 (1,2,5° (2,2,5)" (2,3,5° (2,4,5"7 (2,55 (2,567 (2,57)° (2 5, &) (2,5,9° (2,5,10)7  (2,5,11)°
5b 1 (0,2,6)°  (1,2,6)" (2,2,6)° (2,3,6)" (2,4,6)' (2,5,6) (2,6,6)° (2,6,7)" (2,6,8)° (2,6,9) (2,6,10)* (2,6,11)"
5 10,27 (1,27° 2,207 (23,7 (2,477 (2,570° (2,670 (2,77 (27,87 (2,7,9° (2,7,100® (2,7,11)?
54 1 (0,2,8)%  (1,2,8)" (2,2,8)" (2,3,8)” (2,4,8)° (2,58)" (2,68 (2,7,8) (2,8,8)° (2,8,9)" (2,8,10)° (2,8,11)"
6 100,297 (1,2,9)" (2,297 (2,3,9° (2,4,9" (2,5,9° (2,6,97 (2,7,9% (2,8,9" (2,9,9° (2,9,10)" (2,9,11)°
m | (0,2,10)" (1,2,10)" (2,2,10)° (2,3,10)" (2,4,10)° (2,5,10)"% (2,6,10)* (2,7,10)"* (2,8,10)* (2,9,10)" (2,10,10)° (2,10,11)"*
7™M [(0,2,11)" (1,2,11)°% (2,2,11)* (2,3,11)* (2,4,11)" (2,5,11)% (2,6,11)" (2,7,11)* (2,8,11)* (2,9,11)° (2,10,11)"* (2,11,11)"
Table 40: Ascending-contour normalized operators for source slice K = 2.
I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,3)"  (0,1,3)* (0,2,3) (0,3,3) (0,3,4)™ (0,3,5° (0,3,6)" (0,3,7)° (0,3,8) (0,3,9)" (0,3,10)" (0,3,11)°
om | (0,1,3)* (1,1,3)" (1,2,3)* (1,3,3)"® (1,3,4)° (1,3,5)" (1,3,6)° (1,31 (1,3,8)" (1,3,9" (1,3,10)° (1,3,11)"
M | (0,2,3)" (1,2,3)% (2,2,3) (2,3,3)° (2,3,4" (2,3,5° (2,3,6) (2.3,7)" (2,3,8)? (2,3,9)° (2,3,10" (2,3,11)
3m | (0,3,3)% (1,3,3)" (2,3,3)° (3,3,3)" (3,3,4° (3,3,5)7 (3,3,6)" (3,37 (3,3,8)° (3,3,9)" (3,3,100° (3,3,11)"
3M | (0,3,4)7 (1,3,4)° (2,3,4)" (3,3,4° (3,447 (3,45 (3,4,6)” (3,47° (3,48)" (3,49° (3,4,10)7 (3,4,11)°
4 1(0,3,5° (1,3,5" (2,3,5° (3,3,5"” (3,4,5)" (3,55 (3,5,6)° (3,57)" (3,58 (3,59 (3,510 (3,511)"
5b | (0,3,6)* (1,3,6)° (2,3,6) (3,3,6)" (3,4,6) (3,5,6)° (3,6,6)" (3,6,7)° (3,6,8)"% (3,6,9)° (3,6,10)"* (3,6,11)°
5 1(0,37° (1,307 (2,37 (3,3,7"7 3,470° 3,570 3,6,7° 3,7,1"7 (3,7,8)° (3,7,9"% (3,7,10)* (3,7,11)"
54 1(0,3,8) (1,3,8)" (2.3,8) (3,3,8)° (3,4,8)" (3,58 (3,6,8)" (3,7.8)% (3,8,8)"* (3,8,9° (3,8,10)" (3,8,11)°
6 |(0,39" (1,397 (2,3,9° (3,3,9" (3,49 (3,59 (3,6,9% (3,7,9" (3,8,9)° (3,9,9" (3,9,10)° (3,9,11)"
7m |(0,3,10)" (1,3,10)° (2,3,10)* (3,3,10)* (3,4,10)" (3,5,10)* (3,6,10)"* (3,7,10)* (3,8,10)* (3,9,10)° (3,10,10)** (3,10,11)"
M | (0,3,11)° (1,3,11)* (2,3,11)* (3,3,11)" (3,4,11)% (3,5,11)'? (3,6,11)* (3,7,11)* (3,8,11)° (3,9,11)" (3,10,11)" (3,11,11)"
Table 41: Ascending-contour normalized operators for source slice K = 3.
I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,4)* (0,1,4) (0,2, 4) 0,3, (0,4,4)° (0,4,5)" (0,4,6)° (0,4, 7)12 0,4,8)"  (0,4,9" (0,4,10)° (0,4,11)"
2m [(0,1,4)7 (1,1,4)° (1,247 (1,3,4° (1,4,4)" (1,4,5)° (1,4,6)" (1 470 (1,487 (1,4,9° (1,410 (1,4,11)°
M | (0,2,4)% (1,2,4)" (2,2,4)* (2,3,4)" (2,4,4° (2,457 (2,4,6)" (2, ) (2,4,8)° (249)4 (2,4,100°  (2,4,11)"
3m [(0,3,4)% (1,3,4)° (2,3, (3,3,4)° (3,4,4)7 (3,4,5)" (3,4,6)" (3 4 7 (3,4,8)" (3,4,9° (3,4,10)% (3,4,11)?
3M | (0,4,4)° (1,4,4)" (2 4, 4)6 (3,4,4)?  (4,4,4" (4,457 (4,4,6)° (4,4,7" (44,8 (4,4,9" (@, 4, 10°  (4,4,11)"
4 1(0,4,5)" (1,40)6 (2,45 (3,4,5)" (4,452 (4,55° (4,56)" (4,57 (4,5,8)" (4,597 (4, 10)12 ( 1)?
5b1(0,4,6)° (1,4,6)" (2 s 6) (3,4,6)"”  (4,4,6)° (4,5,6)" (4,6,6)> (4,6,7)" (4,6,8)° (4,6,9)" (4,6,10)° (4,6,11)"
5 1(0,4,7)% (1,4, 7) 2,402 3,47 447" 457° 4,672 47,7 47,87 4,7,9° (4,7,10 (4,7,11)°
54 | (0,4,8)" (1,4,8)" (2 s 8)6 (3,4,8)" (4,48 (4,5,8)" (4,6,8)° (4,7,8)” (4,8,8)° (4,8,9" (4,8,10)° (4,&11)12
6 (0,479)12 (1,4,9° (2,4,9" (3,4,9° (449" (4,59 46,97 4,7,9° (489" (4,99° (49,107 (4,9,11)"
7m [(0,4,10)° (1,4,10)* (2,4,10)* (3,4,10)" (4,4,10)* (4,5,10)"% (4,6,10)* (4,7,10)* (4,8,10)° (4,9, 10)1 (4,10,10)" (4,10,11)"
™M [(0,4,11)* (1,4,11)% (2,4,11)" (3,4,11)% (4,4,11)" (4,5,11)* (4,6,11)* (4,7,11)° (4,8,11)" (4,9,11)1 (4,10,11)" (4,11,11)°
Table 42: Ascending-contour normalized operators for source slice K = 4.
I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison| (0,0,5) (0,1,5)% (0,2,5)" (0,3,5)° (0,4,5)* (0,5,5)° (0,56 (0,57)" (0,58 (0,59° (0,510 (0,5,11)°
om | (0,1,5)* (1,10)“ (1,2,5)°  (1,3,5)" (1,4,5)° (1,5,5)" (1,5,6)" (1,57 (1,5,8)° (1,5,9* (1,510 (1,511)"
oaM [(0,2,5)" (1,2,5)° (2,2,5)" (2,3,5)° (2,4,5)” (2,55)" (2,5,6) (2,57)° (2,5,8)" (2,5,9) (2,5,10) (2,5,11)°
3m | (0,3,5)° (1,3, ) (2,3,5)° (3,3,5)" (3.4,5)" (3,5,5)" (3,5,6)° (3,5,7)" (3,5,8)% (3,59 (3, f,10)2 (3,5,11)"
3M | (0,4,5)" (1,4, (2,4,5)  (3,4,5)" (4,4,5)" (4,5,5)° (4,5,6)" (4,5,7)° (4,5,8)" (4,5,97° (4, 10)12 (4,5,11)°
4 (0,5,5)° (1,5,5)12 2,55 (3,5,5) (4,5,5)° (5,55)" (5,56)° (5577 (5528)° (559" (5510° (5,5 11)*
5b1(0,5,6)% (1,5,6)" (2,5,6) (3,56)° (4,56)" (5,56)° (56,6) (56,7 (56,8 (56,9° (56,10 (5,6, 11)6
5 100,57 (1,572 (2,57° 3,57 (4,57 (5,512 5,6,7)° 5,7,7)% (5.7,8)° (5,7,9" (5,7,10)° (5,7,11)"
54 1(0,5,8) (1,5,8)° (2,58 (3,58)" (4,58 (5,58)% (56,8) (57,8 (588" (589° (5810 (5811)
6 1(0,59°% (1,59 (2,59° (3,59 (4,597 (5,59 (5,6,9° (5,7.9* (5.8,9)° (59,9 (59,107 (509,11)"
7m [(0,5,10)* (1,5,10)* (2,5,10)" (3,5,10)* (4,5,10)"* (5,5,10)* (5,6,10)"* (5,7,10)° (5,8,10)* (5,9,10)" (5,10,10)"* (5,10,11)°
7™ [(0,5,11)° (1,5,11)" (2,5,11)% (3,5,11)" (4,5,11)* (5,5,11)* (5,6,11)° (5,7,11)"* (5,8,11)" (5,9,11)"* (5,10,11)° (5,11,11)"

Table 43: Ascending-contour normalized operators for source slice K = 5.
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I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,6)> (0,1,6) (0,2,6)° (0,3,6)" (0,4,6)° (0,5,6) (0,6,6)" (0,6,7)" (0,6,8)° (0,6,9)" (0,6,10)* (0, 6,11)12
om | (0,1,6)” (1,1,6)* (1,2,6)" (1,3,6)° (1,4,6)" (1,5,6)" (1,6,6) (1,6,7)° (1,6,8)" (1,6,9)® (1,6,10)" (1,6, 11)
oM | (0,2,6)°  (1,2,6)"  (2,2,6)° (2,3,6)" (2,4,6)' (2,5,6)" (2,6,6)° (2,6,7)" (2,6,8)° (2,6,9)" (2,6,10)* (2,6,11)"
3m | (0,3,6)" (1,3,6)° (2,3,6) (3,3,6)" (3,4,6)12 (3,5,6)° (3,6,6)" (3,6,7)* (3,6,8) (3,6,9)° (3,6,10) (3,6,11)
3M | (0,4,6)° (1,4,6) (2,4,6)" (3,4,6) (4,4,6)° (4,5,6)" (4,6,6)> (4,6,7)"* (4,6,8)° (4,6,9)" (4,6,10)® (4,6,11)
4 1(0,5,6)% (1,56)" (2,5,6)7 (3,5,6)° (4,56)" (5,56)° (56,6 (567> (56,8 (56,9 (56,10)" (56,11)°
5b | (0,6,6)" (1,6,6) (2,6,6)° (3,6,6) (4,6,6)° (5,6,6)"> (6,6,6)> (6,6,7) (6,6,8)° (6,6,9" (6,6,10)° (6,6,11)"
5 1(0,6,7)% (1,6,7)° (2,6, (36,7 (4,6,1)? (5,6,7)° (6,6,7)* (6,7,7)* (6,7,8)" (6,7,9° (6,7,10)"* (6,7,11)"
54 | (0,6,8)° (1,6,8)* (2,6,8)° (3,6,8)" (4,6,8)° (56,8 (6,6,8° (6,7,8)" (6,8,8)° (6,8,9)" (6,8,10)" (6,8,11)"
6 |(0,69" (1,69 (2,697 (3,697 (46,9 (56,9)° (6,6,9)4 6,7,9° (6,8,9" (6,9,9)" (6,9,10)' (6,9,11)°
7m | (0,6,10)* (1,6, 10)1 (2,6,10)* (3,6,10)"* (4,6,10) (5,6.,10)4 (6,6,10)° (6,7, 10)1 (6,8,10)" (6,9,10)' (6,10,10)° (6,10,11)*
7™ [(0,6,11)" (1,6,11)* (2,6,11)" (3,6,11)* (4,6,11)* (5,6,11)° (6,6,11)'* (6,7,11)" (6,8,11)"* (6,9,11)° (6,10,11)* (6,11,11)
Table 44: Ascending-contour normalized operators for source slice K = 6.

I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,7)  (0,1,7)* (0,2,7)" (0,3,7)° (0,4, 7 2 0,570 (0,6, (0,7,7° (0,7,8)" (0,7,9° (0,7,10)" (0,7,11)?
om | (0,1,7)* (1, 1,7)4 (1,2,7°% (1,3, )2 (1,47 (1,50% 1,67 (1,7,79" (1,7,8)° (1,7, 9)2 (1,7,10* (1,7,11)"
oM | (0,2,7)* (1, 27) (2,2,7)" (237)l (2, 47” 2,50° (26,70 27,7 (2,79 (2,7,9 (2,7,100* (2,7,11)®
3m | (0,3,7)° (1,3, (2,37 (3,3, 3,47° 3,57" (3,6,7)° 3,7.77 (3,7,8)% (3,797 (3,7,10)* (3,7,11)*
3M | (0,4,7)" (1,4,7)" (2,472 (3,4,7)° (447) 4,57 (46,77 4,717,717 47,8 (4,7,9° (4,7,10" (4,7,11)°
4 | 0,570" 1,507 2570° 3,50 457 6,507 5,6,7° 6,702 (5,7,8° (57,9 (57,10° (57,11
5b | (0,6,7)"* (1,6,7)° (2,6,7)" (3,6,7)° (4,6, (5,6,7)° (6,6,7)" (6,7,7* (6,7,8)* (6,7,9° (6,7,10)"* (6,7,11)"
5 10,770 1,70 @77 3,707 4,77 6,7,70% 67,7 77,7 (7,7,8° (7,7,97 (7,7,10)" (7,7,11)"
54 | (0,7,8) (1,7,8)° (2,7,8) (3,7,8)° (4,7,8) (57,8 (6,7.8)" (7,7,8)° (7.8,8)" (7,8,9)' (7,8,10)"* (7,8,11)°
6 |(0,7,9° (1,7,9% (27,9 3,7,97 4,7,9° (57,9 (6,7,9° (7,7,9" (7,8,9" (7,9,9" (7,9,10)° (7,9,11)"
7m |(0,7,10) (1,7,10)* (2,7,10)" (3,7,10)* (4,7,10)* (5,7,10)° (6,7,10)"* (7,7,10)" (7,8,10)"* (7,9,10)° (7,10,10)* (7,10,11)
™ | (0,7,11)2 (1,7,11)" (2,7,11)* (3,7,11)* (4,7,11)° (5,7,11)'* (6,7,11)" (7,7,11)"* (7,8,11)° (7,9,11)* (7,10,11)* (7,11,11)"

Table 45: Ascending-contour normalized operators for source slice K = 7.

scending-contour normalization, source slice K = 2 :
Ascend t lization, lice K =2 : 2M
scending-contour normalization, source slice X =3 : 3m
Ascend t lization, lice K =3: 3
scending-contour normalization, source slic =4
Ascend t lization, e slice K =4 : 3M
nding-contour normalization ur i =5
Ascend conto ormalization, source slice K =5 : 4
Ascending-contour normalization, source slice X =6 : 5b
9
Ascending-contour normalization, source slice K =7 : 5
9
Ascending-contour normalization, source slice K =8 : 5
9
I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,0,8)°  (0,1,8)" (0,2,8)° (0,3,8) (0,4,8)" (0,5,8)" (0,6,8)° (0,7,8)" (0,8,8)% (0,8,9)" (0810)‘ (0,8,11)"
om | (0,1,8)* (1,1,8)% (1, 2,8)12 (1,3,8)" (1,4,8) (1,5,8)°% (1,6,8)" (1,7,8)° (1, 8,8)12 (1,8,9)% (1,8,10)" (1,8,11)°
M | (0,2,8)° (1,2,8)" (228> (2.3.8)" (2,48 (258" (268)° (2,7,8)" (288> (2,89 (2,810 (2,8,11)"
3m |(0,3,8)" (1,3,8) (238) (3,3,8)° (3,4,8)" (3,5,8)°% (3,6,8) (3,7,8)° (3,8,8)" (3,8.,9)3 (3,8,10)*  (3,8,11)°
BM | (0,4,8)" (1,4,8) (2.4,8)° (3,48)" (448" (4587 (468" (4787 (488" (489" 4810° 481"
4 1(0,5,8)"% (1,5,8)° (258) (3,5,8) (4,5,8) (5,58 (5,6,8) (57,8 (58,8)" (58,9° (58,100 (58 11)"
5b | (0,6,8)°  (1,6,8)" (2,6,8)° (3,6,8)"% (4,6,8) (5,6,8)"* (6,6,8)° (6,7,8)" (6,8,8)° (6,8,9)" (6810)' (6,8,11)"
5 1(0,7,8)" (1,7,8)° (2,7,8)12 (3,7,8° (4,7,8) (57,8 (6,7,8)" (7,7,8)° (7,8,8)" (7,8,9)" (7,8,10)" (7,8,11)°
54 | (0,8,8)% (1,8,8)" (2,8,8)% (3,8,8)" (4,8,8)° (58,8)" (6,88)° (7,88 (88,8)" (889" (88,10° (88,11)
6 (0,897 (1,89)° (289)12 (3,8,9° (4,8,9" (5,8,9° (6,897 (7,89 (889 (89,9° (89,10)" (89,11)°
7m | (0,8,10)% (1,8,10)" (2,8,10)* (3,8,10)* (4,8,10)° (5,8,10)"* (6,8,10)" (7,8,10)"* (8,8,10)° (8,9,10)* (8,10,10)* (8,10,11)"
7™ [(0,8,11)" (1,8,11)% (2,8,11)* (3,8,11)° (4,8,11)" (5,8,11)" (6,8,11)'* (7,8,11)° (8,8,11)* (8,9,11)* (8,10,11)"* (8,11,11)°

Table 46: Ascending-contour normalized operators for source slice K = 8.
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Ascending-contour normalization, source slice K =9 : 6

I'\'J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™

unison| (0,0,9)" (0,1,9)° (0,2,9) (0,3,9)" (049)12 0,5,9° (0,6,9)" (0,7,9° (0,897 (0,9,9° (0,9,10)* (0,9,11)>
om | (0,1,9° (1,1,9" (1,2,9)" (1,3,9)" (1,4, 9) (1,5,9)"  (1,6,9° (1,7,9"7 (1,89 (1,9.9% (1,9,10)*> (1,9,11)"
oM | (0,2,97 (1,2,9)" (2,2,9" (2,3,9° (24,9 (2,5,9° (2,6,9" (2,7,9° (2,897 (2,9,9° (2,9,100" (2,9,11)°
3m | (0,3,9)" (1,3,9" (2,3,9° (3,3,9" (3,4,9° (3,59 (3,6,9° (3,7,9)" (3,8,9° (3,9,9" (3,9,10)° (3,9,11)"

3M | (0,497 (1,4,9° (2,49 (3,4,9° (449" (4,509° (4,69% (4,7,9° (489" (4,99° (49,107 (4,9,11)"
4 1(0,59°% (1,59 (2,5,9° (3,5,9 (4,59 (5,592 (5,6,9° (5,7,9" (5,8,9° (59,92 (59,10 (59,11
5b | (0,6,9)* (1,6,9)° (2,6,9)" (3,6,9) (4,6,9" (56,9° (66,9 (6,7,9° (6,89 (699" (6,910 (6,9,11)°
5 1(0,7,9° (1,7,9" (27,9 (3,7,9% (4,7,9° (,7,9" (6,7,9° (7,7,9" (7,8,9) (7,9,9)? (7,9,10)° (7,9,11)*
54 10,897 (1,897 (2,897 (3,8,9° (489" (589" (6897 (7,89 (8, 8,9)12 (8,9,9)° (8,9,10)" (8,9,11)*
6 10,99 (1,997 (2,9,9° (3,99 (4,99° (5,997 (699" (7,997 (8,9,9° (9,9,9)" (9 9, 10)* (9 9, 11)12
7m [(0,9,10)" (1,9, 1))5 (2,9,10)* (3,9,10)° (4,9, 1()12 (5,9,10)" (6,9,10)"* (7,9, 1))6 (8,9,10)* (9,9,10)* (9,10,10)** (9,10,11)*
( (

™ [ (0,9,11) (1,9,11)" (2,9,11)° (3,9,11)" (4,9,11)" (5,9,11)" (6,9,11)® (7,9,11)* (8,9,11)® (9,9,11)" (9,10,11)2 (9,11,11)12

Table 47: Ascending-contour normalized operators for source slice K = 9.

Ascending-contour normalization, source slice K = 10 : 7Tm

I\J unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,0,10)° (0,1,10)™ (0,2,10)" (0,3,10)™ (0,4,10)° (0,5, 10)4 (0,6,10)° (0,7,10)" (0,8,10)> (0,9, 10)“’ (0,10,10*  (0,10,11)*
2m | (0,1, 10)12 (1,1,10)' (1,2,10)"* (1,3,10)° (1,4,10)" (1,5,10)* (1,6,10)" (1,7,10)* (1,8,10)" (1,9,10)° (1,10,10)* (1,10,11)°
oM | (0,2,10)" (1,2,10)* (2,2,10)° (2,3,10)* (2,4,10)* (2,5,10) (2,6,10)* (2,7,10)* ( (2,9, 10) (2,10,10)° (2,10,11)*
3m [(0,3,10)% (1,3,10)° (2,3,10)" (3,3,10)* (3,4,10)" (3,5,10)° (3,6,10)" (3,7,10)0® (3,8,10)" (3,9,10)° (3,10,10)"* (3,10,11)"
3M | (0,4,10)° (1,4,10)* (2,4,10® (3,4,10)"* (4,4,10)* (4,5,10) (4,6, 10)3 (4,7,10)"  (4,8,10)° (4,9, 10)12 (4,10,10)"  (4,10,11)*
(5
(6,

(
(0,5,10)* (1,5,10)* (2,5,10)"* (3,5,10)> (4,5,10)" (5,5,10)® (5,6,10)* (5,7,10)° (5,8,10)** (5,9, 10) (5,10,10)  (5,10,11)°
5b|(0,6,10)* (1,6,10)' (2,6,10)* (3,6,10)'* (4,6,10)° (5,6,10)* (6,6,10)° (6,7,10)"* (6,8,10)" (6,9,10)** (6,10,10)° (6,10,11)*
(0,7, 10)“ (1 7, 10)Z (2,7,10%  (3,7,10° (4,7,10)* (5,7,10)° (6,7,10)* (7,7,10)" (7,8,10)** (7,9,10)® (7,10,10)* (7,10,11)
54 |(0,8,10)* (1,8,10) (2,8,10)* (3,8,10)" (4,8,10)° (5,8,10)" (6,8,10)" (7,8,10)"* (8,8,10)° (8,9, 10)4 (8,10,10)* (8,10,11)"
0,9,10)" (1,9,10)* (2,9, 10)" (3,9,10)° (4,9,10)"* (5,9,10)" (6,9,10)* (7,9,10)° (8,9,10)* (9,9,10)* (9,10,10)" (9,10,11)2
) 4 (8,10,10)* (9,10,10)"* (10,10,10)* (10,10,11)"

(
7m {(0,10,10)* (1,10,10)* (2,10,10)° (3,10,10)"* (4,10,10)" (5,10,10)"* (6,10, 10)“ (7,10,10
( #(8,10,11)"* (9,10,11)* (10,10,11)" (10,11,11)*

0,10,11)" (1,10,11)° (2,10,11)** (3,10,11)" (4,10,11)"* (5,10,11)° (6,10,11)" (7,10,11

_ =

Table 48: Ascending-contour normalized operators for source slice K = 10.

Ascending-contour normalization, source slice K =11 : 7TM

I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,0,11) (0,1,11)" (0,2,11)® (0,3,11)° (0,4,11)* ( 1% (0,6,11) (0,7,11)* (0,8,11) (0,9,11)°> (0,10,11)" (0,11,11)°
om | (0,1,11)" (1, 1,11)"% (1,2,11)°  (1,3,11)*  (1,4,11)° ( D (1,6,11)° (1,7,10)"  (1,8,11)* (1,9, 11)*  (1,10,11)° (1,11,11)"
2M (0,2,11)12 (1,2711)6 (2,2,11)"  (2,3,11)*  (2,4,11)" (2,5,11)* (2,6,11)" (2,7,11)° (2,8, 11)" (2,9,11)°® (2,10,11)"* (2,11,11)"
3m | (0,3,11)°% (1,3,11)*  (2,3,11)* (3,3,11)"® (3,4,11)> (3,5,11)" (3,6,11)® (3,7,11)* (3,8,11)° (3,9,11)'* (3,10,11)" (3,11,11)"
3M [ (0,4,11)"  (1,4,11)°  (2,4,11)"  (3,4,11)> (4,4,11)" (4,5,11)° (4,6,11)" (4,7,11)° (4,8,11)" (4,9,11)" (4,10,11)"* (4,11,11)°
0,5,11)° (1,5,11)* (2,5,11)* (3,5, 1) (4,5,11)® (5,5,11)* (5,6,11)° (5,7,11)* (5,8,11)" (5,9,11)** (5,10,11)° (5,11,11)*
5b1(0,6,11)" (1,6,11)*> (2,6,11)" (3,6,11)> (4,6,11)* (5,6,11)° (6,6,11)"* (6,7,11)" (6,8,11)"* (6,9,11)° (6,10,11)* (6,11,11)*
5 1(0,7,11)° (1,7,1D)"® (27,11 3,7,1)" (4, 7,11)° (5,7,11)? (6,7,11)" (7,7,1)* (7,8,11)° (7,9,11)* (7,10,11)?
54 100,811 (1,8,11)°  (2,8,11)" (3,8,11)° (4,811 (58,11)" (6,8, 11)"* (7,8,11)° (8,8,11)" (8,9,11)° (8,10,11)"?
6 |(0,9,11)° (1,911)" (2,9,11)° (3,9,11)? (4,9,11)" (5,9,11)" (6,9,11)° (7,9,11)" (8,9,11)* (9,9,11)"* (9,10,11)?
7m [(0,10,11)* (1,10,11)° (2,10,11)** (3,10,11)" (4,10,11)* (5,10,11)® (6,10,11)* (7,10,11)* (8,10,11)** (9,10,11)* (10,10,11)*?
M [(0,11,11)° (1,11,11)" (2,11,11)" (3,11,11)* (4,11,11)% (5,11,11)" (6,11,11)* (7,11,11)"* (8,11,11)* (9,11,11)"* (10,11,11)*

~ e~~~ T~

7,11,11)"
8,11,11)*
9,11,11)"
10,11,11)%
11,11,11)*

—

—_~ o~~~

Table 49: Ascending-contour normalized operators for source slice K = 11.
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Internal Rotation Matrices
The following matrices apply the first cyclic rotation of the triplet:
(I,J,K)— (J,K,I).

The global displacement and cyclic order remain unchanged, but the local melodic trajectory
changes.

Internal rotation, source slice K =0 : unison

I\ J | unison 2m 2M 3m 3M 4 5b 5 H# 6 Tm ™
unison| (0,0,0)"  (1,0,00” (2,0,0)° (3,0,0)" (4,0,0)* (5,0,0) (6,0,0)> (7,0,0)” (8,0,00° (9,0,0)" (10,0,0)° (11,0, 0)12
om | (0,0,1)" (1,0,1)® (2,0,1)" (3,0,1)° (4,0,1)" (5,0,1)* (6,0,1)'* (7,0,1)> (8,0,1)" (9,0,1)° (10,0,1)" (11,0, 1)
2M | (0,0,2)° (1,0, 2)4 (2,0,2)* (3,0,2)" (4,0,2)° (5,0,2)" (6,0,2)* (7,0, 2)4 (8,0,2)° (9,0,2)" (10,0,2)" (11,0,2)"
(1, (
(1, (

3m | (0,0,3)* (1,0, 3) (2,0,3)%  (3,0,3)> (4,0,3)" (5,0,3)* (6,0,3)* (7,0, 3) (8,0,3)  (9,0,3)" (10, 0,3)12
3M | (0,0,4)° (1,0,4)" (2,074)2 (3,0,4)" (4,0,4)* (5,0,4)* (6,0,4)° (7,0,4)" (8,074)1 (9,0 4)“ b
4 1(0,0,5)% (1,0,5) (2,0,5)" (3,0,5° (4,0,5)" (5,0,5° (6,0,5)"% (7,0,5)" (8,0,5)% (9,

5b | (0,0,6)% (1,0,6) (2,0,6)° (3,0,6)" (4,0,6)° (5,0,6)'* (6,0,6)" (7,0,6)"* (8,0,6)° (9,

5 100,007 (1,0,7)° (2,00 3,0,0° (4,00 (5,0,7)" (6,0,7)"* (7,0,7)° (8,0,7)" (9 0, 7)2 (10,0,7)"* (11,0,7)?

54 | (0,0,8)%  (1,0,8)* (2,0,8)° (3,0,8) (4,0,8)" (5,0,8) (6,0,8)° (7,0,8)" (8,0,8)° (9,0,8)" (10,0,8)% (11,0,8)"
6 (070,9)4 (1,0,9)° (2,0,9" (3,0,9)" (4,0,9) (5,0,9)° (670,9)4 (7,0,97° (8, 0,9)12 (9 0 9> (10,0,9)" (11,0,9)
7m | (0,0,10)° (1,0,10)" (2,0,10)" (3,0,10)"* (4,0,10)° (5,0,10)* (6,0,10)* (7,0,10)** (8,0,10)* (9,0, 10)12 (10,0,10)* (11,0,10)*
7™ [(0,0,11)" (1,0,11)" (2,0,11)" (3,0,11)° (4,0,11)* (5,0,11)* (6,0,11)'* (7,0,11)* (8,0,11)"* (9,0,11)* (10,0,11)* (11,0,11)°

Table 50: Internal rotation (I, J, K) — (J, K, I) for source slice K = 0.

Internal rotation, source slice X =1 : 2m

I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,1,0)”  (1,1,00° (2,1,0)" (3,1,0)° (4,1,00 (5,1,00° (6,1,00” (7,1,0)° (8,1,0)" (9,1,0)° (10,1,0)" (11,1,0)'

om | (0,1,1)° (1,1,1)* (2,1,1)® (3,1, (4,1,1)> 5, 1,1)? (6,1,1)° (7,1,1)* (8,1,1)° (9,1,1)' (10,1, 1)l (11,1,1)"
( ) (7,1,2° (8,1,2)” (9,1,2)" (10,1,2)"

oM | (0,1,2)* (1,1,2)* (2,1,2)" (3,1,2)> (4,1,2)" (5,1,2)* (6,1,2)* (11,1,2)°
3m | (0,1,3)% (1,1,3)" (2,1,3)% (3,1,3)"” (4,1,3)* (5,1,3)" (6,1,3)° (7,1,3)" (8,1,3)" (9,1,3)" (10,1,3)° (11,1,3)*
3M | (0,1,4)7 (1,1,4)7 (2,1,4)" (3,1,4° (4,1,4)" (5,1,4° (6,1,4) (7,1,4)" (81,4 (9,1,4)° (10,1, 4) (11,1,4)
4 1(0,1,5° (1,1,5"% (2,1,5° (3,1,5)" (4,1,5° (5,1,5)" (6,1,5)" (7,1,5" (81,5)° (9,1,5)" (10 )3 (11,1,5)"
5b1(0,1,6) (1,1,6)° (2,1,6)" (3,1,6)° (4,1,6) (51,6)" (6,1,6) (7,1,6)° (8,1,6)" (9,1,6)° (10, 1 6) (11,1,6)°
5 (0,1, 1,1, @1L7° 31,1 41,7 6,1,9% 6,1,7° 71,7 81,7 91,77 (10,1,7)* (11,1,7)"
54 | (0,1,8)" (1,1,8)6 (2, 1,8)12 (3,1,8)" (4,1,8)” (5,1,8)° (6,1,8)" (7,1,8)° (8, 1,8)12 (9,1,8)* (10, 1,8)“ (11,1,8)

) )
) )
6 |(0,1,9)° (119)12 2,1,9" (31,97 4,1,9° (5,1,9" (6,1,9* (7,1,9" (8,1,9° (9,1,9" (10,1,9)® (11,1,9)"
7m [(0,1,10)" (1,1,10)" (2,1,10)" (3,1,10)° (4,1,10)* (5,1,10)* (6,1,10)"* (7,1,10)* (8,1,10)"* (9,1,10)* (10,1,10)* (11,1,10)°
7M | (0,1,11)" (1,1,11)"2 (2,1,11)° (3,1,11)* (4,1,11)* (5,1,11)" (6,1,11)* (7,1,11)" (8,1,11)* (9,1,11)* (10,1,11)° (11,1,11)"

Table 51: Internal rotation (I, J, K) + (J, K, I) for source slice K = 1.
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I\ J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,2,0)° (1,2,0)" (220)3 (3,2,00% (4,2,0 (5,2,00® (6,2,0° (7,2,00" (8,2,0° (9,2,00” (10,2,0)" (11,2,0)"
om | (0,2,1)"  (1,2,1)* (2,2,1)" (3,2,1)> (4,2,1)? (5,2,1)° (6,2,1)" (7,2,1)° (8,21 (9,2,1)" (10,2,1)"* (11,2,1)°
oM | (0,2,2)° (1,2,2)" (222) (3,2,2)% (4,2,2)° (5,2,2)" (6,2,2)° (7,2,2)" (8,2,2)' (9,2,2)" (10,2,2)° (11,2,2)*
3m | (0,2,3)? (1,2,3)% (2,2,3)” (3,2,3)° (4,2,3)" (5,2,3)° (6,2,3) (7,2,3)" (8,2,3)"" (9,2,3)° (10,2,3)" (1123)3
3M | (0,2,4) (1,2, (2,2,4)° (3,2,4)" (4,2,49° (52,47 (6,2,4)" (7,2,4)"? (8,2,4)° (9,2,4)* (10,2,4)* (11,2,4)"
4 100,2,5"7 (1,2,5° (2,2,5)" (3,2,5° (42,57 (52,5 (6,25 (7,2,5° (825" (9,2,5) (1025)12 (1125)
5b | (0,2,6)°  (1,2,6)* (2,2,6)° (3,2,6) (4,2,6)" (52,6) (6,2,6)° (7,2,6)* (8,2,6)° (9,2,6) (10,2,6)* (11,2,6)"
5 10,27 1,2,7° 2,207 3,27 42,70 5,270° 6,27 (7,2,7° 8,2, 9,27 (10,2,7)" (11,2,7)
54 | (0,2,8)° (128)12 2,2,8)" (3,2,8)"” (4,2,8)° (5,2,8)" (6,2,8)° (7,2,8)" (8,2,8)° (9,2,8)"” (10,2,8)° (11,2,8)"
6 100,297 (1,2,9)" (2,29 (3,2,9° (4,2,9)" (52,9 (6,2,9" (7,2,9% (82,9 (9,2,9° (10,2,9)" (11,2,9)°
7m | (0,2,10)" (1,2,10)" (2,2,10)° (3,2,10)" (4,2,10)* (5,2,10)"* (6,2,10)* (7,2,10)"* (8,2,10)* (9,2,10)" (10,2,10)° (11,2,10)"*
7™ [(0,2,11)" (1,2,11)° (2,2,11)* (3,2,11)* (4,2,11)"? (5,2,11)* (6,2,11)'* (7,2,11)* (8,2,11)* (9,2,11)° (10,2,11)"* (11,2,11)"
Table 52: Internal rotation (I, J, K) — (J, K, I) for source slice K = 2.
I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,3,0)" (1,3,0° (2,3,0) (3,3,0) (4,3,00 (5,3,00° (6,3,00" (7.3,0)° (8,3,0) (9,3,0)' (10,3,0)" (11,3,0)°
om | (0,3,1)* (1,3,1)" (2,3,1)* (3, 3 n? 4,3,1°* (5,3,1)" (6,3,1)° (7,3, )" (83,1)" (9,3, 1) (10, 3 n® (11,31
oM | (0,3,2) (1,3,2)% (2,3,2)" (3,3,2° (4,3,2* (53,2° (6,3,2)" (7,3,2" (83,2 (9,3,2° (10,3,2)* (11,3, )d
3m | (0,3,3) (1,3,3)" (2,3,3)° (3,3, 3)4 (4,3,3)° (5,3,3) (6,3,3)" (7,3,3)" (8,3,3)° (9,3,3)" (10 3, 3)3 (11,3,3)"
3M | (0,3,4)"7 (1,3,4)° (2,3,4) (334)6 (4,3, (5,3,4)" (6,3,4)" (7,3,4)° (83,4)" (9,3,4° (10,3,4)12 (1134)
4 1(0,3,5°% (1,3,5)" (2,3,5° (3,3,5) (4,3,5)" (53,5 (6,3,5° (7,3,5)" (83,5 (9,3,5)" (10,3,5)% (11,3,5)"
5b | (0,3,6)" (1,3,6)° (2,3,6) (3,3,6)" (4,3,6) (5.3,6)° (6,3,6)" (7,3,6)° (8,3,6)"* (9,3,6)° (10,3,6)"* (11,3,6)"
5 1(0,37° (1,377 (2,370 (3,3,7)"7 (4,3,70° (53,70 (63,7 (7,3,1)" (8,37 (9,37 (10,3,7)* (11,3,7)*
54 1(0,3,8) (1,3,8)" (2.3,8) (3,3,8)° (4,3,8)" (5,3,8)° (6,3,8)" (7,3,8)% (8,3,8)"* (9,3,8)° (10,3,8)" (11,3,8)°
6 10,39 (1,3,9" (2,3,9° (3,3,9" (4,3,9° (53,9 (6,3,9° (73,9 (8,3,9° (9,3,9* (10,3,9)° (11,3,9)"
7m [(0,3,10)" (1,3,10)° (2,3,10)* (3,3,10)* (4,3,10)" (5,3,10)* (6,3,10)"* (7,3,10)* (8,3,10)" (9,3,10)° (10,3,10)"* (11,3,10)"
™ | (0,3,11)° (1,3,11)* (2,3,11)° (3,3, 11)" (4,3,11)* (5,3,11)" (6,3,11)* (7,3,11)* (8,3,11)° (9,3,11)"* (10,3,11)" (11,3,11)"
Table 53: Internal rotation (I, J, K) — (J, K, I) for source slice K = 3.
I\ J | unison 2m 2M 3m 3M 4 5b 5 57 6 Tm ™
unison| (0,4,0)° (1,4,0) (2,4,0)> (3,4,0)” (4,4,0° (5,4,0" (6,4,00° (7,400 (8,4,0)' (9,4,0)” (10,4,0)° (11,4,0)"
om [(0,4,1)7 (1,4,1)° (2,41 (3,41 (441" (5,41° (6,41 (7,41)" 8,41" (9,41)° (10,41)* (11,4, 1)3
oM | (0,4,2)° (1,4,2)” (2,4,2) (3,4,2)" (4,4,2)° (54,2)" (6,4,2)' (7,4,2)" (8,4,2)° (9,4,2)" (1042)3 (11,4,2)"
3m [(0,4,3)% (1,4,3)° (2,43 (3,4,3)° (4,4,3) (5,4,3)" (6,4,3)" (7,4,3)° (8,4,3)" (9,4,3)° (10,4,3)* (11,4,3)?
3M | (0,4,4)° (1,4,4)" (2,4,4° (3,447 (4,44 (54,47 (6,4,4)° (7,4,4)" (8,4,4)° (9,4,4)" (1044) (11,4,4)"
4 1(0,4,5)" (1,4,5)° (2,4,5)" (3,4,5)" (44,57 (54,5° (6,4,5)" (7,4,5)° (8,4,5)" (9,4,5)?% (10,4,5)" (11,4,5)°
5b1(0,4,6)° (1,4,6) (2,4,6)" (3,4,6) (4,4,6)° (5,4,6)" (6,4,6)° (7,4,6)'> (8,4,6)> (9,4,6)" (10 4,6)*  (11,4,6)"
5 100,470 1,47 2,47% (3,47° 4,470 (5,47° 6,477 (7,47 8,470 (9,4,7° (10,4,7)* (11,4,7)°
54 1(0,4,8)" (1,4,8)” (2,4,8)° (3,4,8)" (4,4,8)° (54,8)” (6,4,8) (7,4,8)” (8,4,8)® (9,4,8)" (10 4, 8)6 (1174,8)“
6 100,497 (1,4,9° (2,4,9)" (349)3 (44,97 (5,4,9° (6,4,9" (7,4,9° (8,4,9) (949)6 (10,4,9)12 (11,4,9)!
7m [(0,4,10)° (1,4,10)* (2,4,10)* (3,4,10)" (4,4,10)* (5,4,10)"* (6,4,10)* (7,4,10)* (8,4,10)° (9,4,10)"* (10,4,10)" (11,4,10)"?
™ [(0,4,11)" (1,4,11)° (2,4,11)" (3,4,11)2 (4,4,11)" (5,4,11)* (6,4,11)" (7,4,11)° (8,4,11)" (9,4,11)1 (10,4,11)" (11,4,11)°
Table 54: Internal rotation (I, J, K) + (J, K, I) for source slice K = 4.
I'\J | unison 2m 2M 3m 3M 4 5b 5 b# 6 Tm ™
unison| (0,5,0) (1,5,0) (2,5,0) (3,5,0° (4,5,00" (5,5,0° (6,50 (7,5,0" (8,502 (9,50° (10,5,0)" (11,5,0)°
om | (0,51 (1,512 (2,5,1)° (3,5,1)* (4,5D° (5,51 6,5,1)" (7,5, 1) (8,51° (9,5, 1)* (10,5,1)* (11,5,1)"
oM [(0,5,2)" (1,5,2)° (2,5,2)" (3,5,2)° (4,52 (552" (6,52)" (7,52)° (852" (9,52 (107572)12 (1152)2
3m | (0,5,3)° (1,53 (2,5,3)° (3,5,3) (453" (5,53)" (6,53)° (7,53)" (853)° (9,53 (10,5,3)* (11,5,3)"
3M | (0,54 (1,5,4)° (2,547 (3,5,4)" (4,547 (5,54° (6,54)" (7,54 (8547 (9,54)° (10,54 (11,5,4)®
4 (0,550 (1,55 (2,550 (3,55 (4,55° (555" (6,55)° (7,5,5)" (8,55)° (9,55 (10,5,5)° (11,5,5)"
5b1(0,5,6)% (1,5,6)" (2,5,6) (3,5,6)° (4,56)" (5,56 (6,56)% (7,5,6)° (8,56) (9,56 (10,56)" (11,5,6)°
5 10,57 (1,572 (2,5,;7° 3,57 (4,57 (5,5,7)2 (6,57 (7,5,7) (8,57 (9,5,7) (10,5,7)° (11,5,7)"
54 1(0,5,8) (1,5,8)%  (2,5,8)" (3,5,8)° (4,5,8)'% (5,5,8)> (6,5,8)" (7,58)° (858" (9,58)° (10,58 (11,5,8)
6 1(0,59°% (1,59 (2,59° (3,59 (4,597 (5,592 (6,59 (7,5.9* (85,9° (9,59 (10,59)" (11,5,9)"
7m |(0,5,10)* (1,5,10)® (2,5,10)" (3,5,10)* (4,5,10)" (5,5,10)* (6,5,10)* (7,5,10)° (8,5,10)" (9,5,10)" (10,5,10)"* (11,5,10)°
™ [(0,5,11)% (1,5,11)" (2,5,11)* (3,5,11)" (4,5,11)° (5,5,11)"* (6,5,11)° (7,5,11)"* (8,5,11)" (9,5,11)"* (10,5,11)° (11,5,11)"

Table 55: Internal rotation (I, J, K) —
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(J, K, I) for source slice K = 5.



I\J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,6,0) (1,6,0) (2,6,0)° (3,6,0)" (4,6,0)° (5,6,0) (6,6,0)" (7,6,0) (8,6,0)° (9,6,0)" (10,6,0)* (11,6, 0)12
2m (0,6,1)1‘2 (L,6.1)° (261" (361)° (461" (561 (661" (7.61)" (861" (961" (10,6,1)" (11,6, 1)
oM | (0,6,2)°  (1,6,2)" (2,6,2)° (3,6,2)" (4,6,2)' (5,6,2)" (6,6,2)° (7,6, 2)f‘ (8,6,2)° (9,6,2)"% (10,6,2)* (11,6,2)"
3m | (0,6,3)" (1,6,3)° (2,6,3) (3,6,3)" (4,6,3) (5,6,3)° (6,6,3)" (7,6,3)° (8,6,3)" (9,6,3)° (10,6,3)12 (11,6.,3)*
3M | (0,6,4)° (1,6,4) (2,6,4)" (3,6,4) (4,6,4)° (5,6,4)" (6,6,4)> (7,6,4) (8,6,4)* (9,6,4)"* (10,6,4)® (11,6,4)
4 1(0,6,5"% (1,6,5)" (2,6,5)" (3,6,5)° (4,6,5)" (5,6,5)° (6,65 (7,6,5)> (8,6,5)" (9,675)‘ (10,6,5)" (11,6,5)°
5b | (0,6,6)" (1,6,6) (2,6,6)° (3,6,6)" (4,6,6)° (5,6,6)"* (6,6,6)° (7.6,6)"> (8,6,6)> (9,6,6)* (10,6,6)° (11,6,6)12
5 10,6, (1,6,7)° (2,6, 7)f1 (3,6,7)° (4,6,1)"* (5,6,7)° (6,6,7){2 (7,6,7)*  (8,6,7)" (9,6,7)° (10,6,7)"* (11,6,7)"
54 1 (0,6,8)° (1,6,8)* (2,6,8)° (3,6,8)" (4,6,8)% (5,6,8)"% (6,6,8)° (7,6,8)" (8,6,8)° (9,6,8)'" (10,6,8)" (11,6, 8)12
6 (0,6,9)4 (1,6,9° (2,6,9" (3,6,9)° (4,6,9)" (5,6,9° (6,6,9)" (7,6,9)° (8,6,9)'% (9,6,9)" (10,6,9)'* (11,6,9)°
7m | (0,6,10)* (1,6, 10)1 (2,6,10)* (3,6,10)" (4,6, 10)3 (5,6,10)* (6,6,10)° (7,6, 10)1 (8,6,10)" (9,6,10)' (10,6,10)° (11,6,10)"
7™ [(0,6,11)" (1,6,11)* (2,6,11)" (3,6,11)* (4,6,11)* (5,6,11)° (6,6,11)'* (7,6,11)" (8,6,11)"* (9,6,11)° (10,6,11)* (11,6,11)
Table 56: Internal rotation (I, J, K) — (J, K, I) for source slice K = 6.

I'\'J | unison 2m 2M 3m 3M 4 5b 5 S5# 6 m ™
unison (0,7.,0)1‘2 (1,7,0) (2,7,0)% (3,7,0° (4,7,00% (5,7,0) (6,7.,0)1_ (7,7,0)° (8.,7.,0)f1 (9,7,0° (10,7,0) (11, 70)
om | (0,7, (L7,1)* (2,7,0°% 3,707 @71 67,17 (6,7,1)° (7,7.0)" (8,7,1)° (9,7,1)' (10,7,1)* (11,7,1)"
oM | (0,7,2" (1,7,2)° (2,7,2)" (3,7,2)" (4,7,2)12 (5,7,2° (6,7,2" (7,7,2)° (8,7,2)12 (9,7,2)* (10,7,2)"* (11,7,2)
3m | (0,7,3)° (1,7,3)" (2,7,3)" (3,7,3)" (4.7.3)° (573" (6,7,3° (7.7,3)" (8,7,3)% (9,7,3)" (10,7, 3)‘ (11,7, 3)4
3M | (0,7,4)” (1,7,4)" (27,497 (3,7,4° 474" 5,7,4° 6,7,49 (7,747 (8, 74)12 9,7,4° (10,7,4* (11,7, 4)
4 (0,75 1,757 2,7,5° 3,75 475" (5,7,5 (6,7,5° (7.7,5) (8,7.5° (9,7,5)* (10,7, 5)6 (11,7,5)"
5b1(0,7,6) (1,7,6)° (2,7,6)" (3,7,6)° (4,7,6)'" (5,7,6)> (6,7,6) (7,7,6)° (8,7, 6)4 (9,7,6)° (10,7,6) (11,7,6)"
5 10,7,0° (, 7’7)4 2,77 3,7, (4,7,7)? (5,7,7)1‘2 6,77 (7.7.0* &,7,0° (97,7 (10, 7,7)1 (11, 7.,7)1.2
54 1 (0,7,8* (1,7,8° (2,7,8) (3,7,8)% (4,7,8)'" (57,8 (6,7,8)" (7,7,8)° (8,7,8)" (9,7,8)" (10,7,8)"* (11,7,8)°
6 |(0,7,9 1,7,9% (27,9 37,97 4,7,9° (57,9 (6,7,9° (7,79 &,7,9" (9,7,9" (10,7,9)° (11,7,9)"
7m |(0,7,10)" (1,7,10)* (2,7,10)' (3,7,10)* (4,7,10)* (5,7,10)° (6,7,10)"* (7,7,10)" (8,7,10)"* (9,7,10)° (10,7,10)* (11,7,10)
™ | (0,7,11)% (1,7,11)" (2,7,11)* (3,7,11)" (4,7,11)° (5,7,11)" (6,7,11)" (7,7,11)"* (8,7,11)® (9,7,11)* (10,7,11)* (11,7,11)"

Table 57: Internal rotation (I, J, K) —

Internal rotation,
Internal rotation,
Internal rotation,
Internal rotation,
Internal rotation,

Internal rotation,

source

source

source

source

source

source

slice K =2 :
slice K =3 :
slice K =4 :
slice K =5:
slice K =6 :
slice K =7 :

(J, K, I) for source slice K =T.

2M
3m
3M
4
5b
5]

Internal rotation, source slice K =8 : 5#

I\J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™

unison| (0,8,0)° (1,8, 0)4 (2,8,0° (3,8,00 (4,8,0)" (58,007 (6,8,00° (7,80 (838,07 (9,80 (10,8, 0) (11,8,0)"
om | (0,8, )" (1,8,1)° (2,8, 1) (3,81)" (4,81 (581" (681" (7,8, 1)‘ (8,8, 1) (9,8,1)* (10,8,1)"* (11,8,1)*
oM | (0,8,2)° (1,8,2)" (2,8,2)' (3,8,2)" (4,8,2)° (58,2 (6,82)° (7,8,2)” (88,2 (9,8,2)% (10,8,2)® (11,8,2)*
3m | (0,8,3)" (1,8, 3) (2,8,3)" (3,8,3)° (4,8,3)" (5,8,3)° (6,8,3)" (7,8, 3) (8,8,3)" (9,8,3)' (10,8,3)*  (11,8,3)°
3M | (0,8,4)" (1,847 (2,8,4)° (3,8,4)" (4,8,4° (5847 (6,847 (7,84)7 (88,4)° (9,84)" (10,8,4)° (11,8,4)"
4 1(0,8,5)" (1,8, 5)6 (2,8,5)" (3,8,5)° (4,8,5)% (58,5 (6,857 (7,85 (885" (9,8,5)° (10,8, 5)12 (11,8, 5)1
5b 1 (0,8,6)° (1,8,6)" (2,8,6)° (3,8,6) (4,86)° (5,8,6)* (6,8,6)° (7, 8,6)4 (8,8,6)° (9,8,6) (10,8, 6) (11,8,6)"
5 10,870 (1,8,7)° (2,8, 7)12 (3,8,7)° (4,872 (587°% (687" (7,8, 7) (8,8, 7" (9,8,7)" (10,8,7)* (11, 8,7)6
54 | (0,8,8)% (1,8, 8)“ (2,8,8)* (3,8, 8)12 (4,8,8)°  (58,8)" (6,8,8)°" (7,88 (8,8,8) (9,8,8)12 (10,8,8)° (11,8,8)"
6 (0,897 (1,897 (2,8, 9)12 (3,8,9)° (4,8,9)4 (5,8,9° (6,8,9" (7,8,9" (88,9 (9,89)° (10,8,9)" (11,8,9)°
7m | (0,8,10)% (1,8,10)"? (2,8,10)* (3,8,10)* (4,8,10)° (5,8,10)"* (6,8,10)" (7,8,10)"* (8,8,10)° (9,8,10)* (10,8,10)* (11,8,10)"*
7™ [(0,8,11)" (1,8,11)% (2,8,11)" (3,8,11)° (4,8,11)"* (5,8,11)" (6,8,11)"* (7,8,11)° (8,8,11)" (9,8,11)* (10,8,11)"* (11,8,11)*

Table 58: Internal rotation (I, J, K) —
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(J, K, I) for source slice K = 8.



Internal rotation, source slice K =9 : 6

I'\'J | unison 2m 2M 3m 3M 4 5b 5 5# 6 Tm ™
unison| (0,9,0)" (1,9,0° (2,9,0)” (3,9,0)' (4,9, o)12 (5,9,0° (6,9,00" (7,9,00° (89,00 (9,9,0)> (10,9,0)* (11,9,0)>
om | (0,9, )% (1,9, 1) (2,9, 1)" (3,9,1)" (4,9, 1) (5,9, 1) (6,91 (7,9,1)? (8,91 (9,91 (10,9,1)> (11,9,1)"
oM | (0,9,2)” (1,9,2)" (2,9,2)” (3,9,2)° (4,9,2)" (5,9,2)° (6,9,2)” (7,9,2)> (8,9,2)" (9,9,2° (10,9,2)" (11,9, 2)6
3m | (0,9,3)" (1,9,3) (2,9,3)° (3,9,3)" (4,9,3) (5,9,3)12 6,9,3 (7,9,3)" (8,9,3)® (9,9,3)* (10,9,3)® (11,9,3)"
3M [ (0,9,4)” (1,9,4)° (2,94 (3,9,4° (4,947 (59,47 (6,9,4)7 (7,9,4° (89,4)" (9,9,4)° (107974)12 (1194)
4 1(0,95°% (1,95 (2,9,5)° (3,9,5) (4,9,5)° (59,52 (6,9,5)° (7,9,5)" (8,9,5)° (9,9,5" (10,9,5)" (11,9,5)"
5b | (0,9,6)" (1,9,6)° (2,9,6) (3,9,6)° (4,9,6) (5,9,6)° (6,9,6)" (7,9,6)° (8,9,6) (9,9,6)" (10,9,6)" (11,9,6)°
5 10,97 (1,97 (29,7 (3,91 (4,97 (5,970 (6,9,7° (7,9, (8,9,7)" (9,97 (10,9,7)° (11,9,7)*
54 | (0,9,8)" (1,9,8)% (2,9,8)% (3,9,8)° (4,9,8)" (5,9,8)° (6,9,8) (7,9,8)" (8,9,8)'% (9,9,8)° (10,9,8)" (11,9,8)"
6 10,99 (1,997 (2,9,9° (3,99 (4,9,9° (599" (6,99 (7,997 (89,9° (9,9,9" (10,9,9°* (11,9,9)"
7m  |(0,9,10)" (1,9,10)* (2,9,10)* (3,9,10)° (4,9, 1()1 (5,9,10)" (6,9,10)* (7,9,10)° (8,9,10)* (9,9,10)* (10,9,10)** (11,9,10)*
™ [ (0,9,11)* (1,9,11)" (2,9,11)° (3,9,11)" (4,9,11)" (5,9,11)" (6,9,11)% (7,9,11)* (8,9,11)* (9,9,11)"* (10,9,11)* (11,9,11)"

Table 59: Internal rotation (I, J, K) —

Internal rotation, source slice K =10 : 7Tm

(J, K, I) for source slice K = 9.

I\J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison| (0, 10, 0)" (1,10,0)2 (2,10,0)" (3,10,0) (4,10,0)° (5,10,0)* (6,10,0)° (7,10,0)™ (8,10,0)* (9,10,0)™ (10,10,0)® (11,10,0)*
om |(0,10,1)" (1,10,1)" (2,10,1)" (3,10,1)° (4,10,1)" (5,10,1)* (6,10,1)" (7,10,1)* (8,10,1)"* (9,10,1)> (10,10,1)* (11,10,1)°
oM | (0,10,2)" (1,10,2) (2,10,2)° (3,10,2)* (4,10,2)* (5,10,2)" (6,10,2)* (7,10,2)" (8,10,2)* (9,10,2)* (10,10,2)® (11,10,2)"
3m | (0,10, 5)“ (1,10,3)° (2,10,3)* (3,10,3)° (4,10,3)* (5,10,3)* (6,10, 3)“ (7,10,3)°  (8,10,3)* (9,10,3)° (10,10,3)* (11,10,3)"
3M [ (0,10,4)° (1,10,4)" (2,10,4)° (3,10,4) (4,10,4)* (5,10,4)" (6,10,4)* (7,10,4)" (8,10,4)° (9,10,4)"* (10,10,4)" (11,10,4)"
4 1(0,10,5)* (1,10,5)° (2,10,5) (3,10,5)% (4,10,5)* (5,10,5)° (6,10,5)* (7,10, 5)‘“’ (8,10,5) (9,10,5)" (10,10,5)"? (11,10,0)6
5b | (0,10, 6) (1,10,6) (2,10,6)> (3,10,6)* (4,10,6)° (5,10,6)" (6,10,6)° (7,10,6)"* (8,10,6)" (9,10,6)" (10,10,6)® (11,10,6)"
5 (0,10, 7) (1,10,7)* (2,10,7)* (3,10,7)* (4,10,7)" (5,10,7)° (6,10,7)'* (7,10, 7) (8,10,7)* (9,10,7)° (10,10,7)* (11,10,7)®
54 |(0,10,8)* (1,10,8) (2,10,8)* (3,10,8)" (4,10,8)° (5,10,8)"* (6,10,8)" (7,10,8)"* (8,10,8)° (9,10,8)" (10,10,8)® (11,10,8)"
6 (0,10, 9)12 (1,10,9)° (2,10,9) (3,10,9)° (4,10,9)" (5,10,9)" (6, 10,9)12 (7,10,9)° (8,10,9 (9,10,9)* (10,10,9)** (11,10,9)
7m |(0,10,10)* (1,10,10)* (2,10,10)° (3,10, 10)1 (4,10,10)" (5,10,10)"* (6,10,10)° (7,10, 10) (8,10,10)* (9,10,10)"* (10,10,10)* (11,10,10)"
7M [(0,10,11)* (1,10,11)° (2,10,11)"* (3,10,11)" (4,10,11)" (5,10,11)° (6,10,11)* (7,10,11)* (8,10,11)" (9,10,11)* (10,10,11)"** (11,10,11)
Table 60: Internal rotation (I, J, K') — (J, K, I) for source slice K = 10.
Internal rotation, source slice K =11 : TM
I\ J | unison 2m 2M 3m 3M 4 5b 5 54 6 Tm ™
unison| (0,11,0) (1,11,0)"  (2,11,0)® (3,11,0)° (4,11,0)" (5,11,0) (6,11,0)]2 (7,11,00°  (8,11,0)” (9,11,0)* (10,11,0)" (11,11,0)°
om | (0,11, 1)" (1,11, 1) (2,11, 1)% @10 (4,11,1)° (5,11, D)% (6,11,1)* (7,11, 1) (8,11,1)* (9,11,1)* (10,11, 1)° (11,11,1)*
2M | (0,11 2)12 (1,1,2)°  (2,11,2)"  (3,11,2)* (4,11,2)"* (5,11,2)* (6,11,2)"* (7,11,2)* (8,11,2)* (9,11,2)° (10,11,2)"* (11,11,2)"
3m | (0,11,3)° (1,11,3)* (2,11,3)* (3,11,3) (4,11,3)* (5,11 3)12 (6,11,3)* (7,11,3)* (8,11,3)° (9,11,3)" (10,11,3)" (11,11,3)"
3M | (0,11, 4) (1,11, 4) (2,11, (3,11,4)% (4,11,4)"2 (5,11,4)* (6,11,4)* (7,11,4)° (8,11,4)"% (9,11,4)" (10,11,4)"* (11,11,4)°
40,115 (L1L,5)2 (211,57 (3,11,5)2 (411,57 (5115 (6,11,5° (7,11,52 (8,115 (9,11,52 (10,11,5)° (11,11,5)*
5b|(0,11,6) (1,11,6)* (2,11,6)" (3,11,6)‘ (4,11,6)*  (5,11,6)° (6,11,6)* (7,11,6)" (8,11,6)* (9,11,6)° (10,11,6)* (11,11,6)"
5 (0,11, 7) (1,11 7)12 2,1,7°  (3,1,7)* (41,7° (5,1,7)" (6,11,7)" (7,1,7)" (8,11,7)° (9,11,7)* (10,11,7)* (11,11,7)"
54 1(0,11,8)% (1,11,8)° (2,11,8)* (3,11,8)° (4,1178)12 (5,11,8)" (6,11,8)" (7,11,8)° (8,11,8)* (9,11,8)® (10,11,8)"* (11,11,8)
6 |(0,11,9° (1,11,9* (2,11,9° (3,11,9)" (4,11,9)" (5,11,9)" (6,11,9)° (7,11,9)* (8,11,9° (9,11,9" (10,11,9)* (11,11,9)"
7m |(0,11,10)" (1,11,10)° (2,11, 10)‘ (3,11,10)" (4,11,10)" (5,11,10)° (6,11,10)* (7,11,10)* (8,11,10)"* (9,11,10)* (10,11,10)" (11,11,10)*
7™M | (0,11,11)° (1,11,11)*2 (2,11,11)1 (3,11,11)" (4,11,11)° (5,11,11)* (6,11,11)* (7,11,11)" (8,11,11)% (9,11,11)** (10,11,11)* (11,11,11)*

Table 61: Internal rotation (I, J, K)
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(J, K, I) for source slice K = 11.



