1 triclinic/oblique (3 families)

1.1 OD groupoid family #1

Is fully ordered and equivalent to:

1.2 OD groupoid family #2

p 1 1 (1)
{11 (1O}
o o
{1 1)}
[0, 0]
Is fully ordered and equivalent to:
Pc/:201
1.3 OD groupoid family #3
p 1 1 (I)
{11 (1)}
[0, 0]
Is fully ordered and equivalent to:
P1

2 monoclinic/oblique (12 families)

2.1 OD groupoid family #1

p
{ - = (22 }

Is fully ordered and equivalent to:
Pc’:2c]-121

2.2 OD groupoid family #2

N

p
{
{

O =
—
|
SN—"
——



May be simplified to:

p 1 1 (1)
{ = = (22/npm o)
2.3 OD groupoid family #3
p 1 1 (1)
{ — = () }
{ — = (wy) }
2.4 OD groupoid family #4
p 1 1 (1)
{ — = (22/ns) }

2.5 OD groupoid family #5

2.6 OD groupoid family #6

—_,~—S
== =
o )

—~

3

S

V)

SN—

W—J

2.7 OD groupoid family #7

p
{

O

[0, 0]

Is fully ordered and equivalent to:

Pc/:201121/m

2.8 OD groupoid family #8

2.9 OD groupoid family #9

p
{

O =] =

[

=)



Is fully ordered and equivalent to:

PC/:201121/CL
2.10 OD groupoid family #10

p 1 1 (a)
{ — = (o) }
2.11 OD groupoid family #11

p 11 (2/m)
{ 11 (22/nr,s) }

2.12 OD groupoid family #12

p 11 (2/a)
{11 (22/ns) }

3 monoclinic/rectangular (25 families)
3.1 OD groupoid family #1

op p 1 1 (1

Is fully ordered and equivalent to:
Pc/:20611
3.2 OD groupoid family #2

op

— 0
3(\
oW
o

|

|
—

Is fully ordered and equivalent to:
CC/:QCC:ll

3.3 OD groupoid family #3

op p 1 1 (1)
{2 - (=)}
_ o
{ 1.1 (1)}
[0, 0]



May be simplified to:
op

3.4 OD groupoid family #4

op p 1

{ 27‘

{ 2,

3.5 OD groupoid family #5

op ¢ 1
Lo
27"—}—1

{ 1

[0,

May be simplified to: B
op ¢ 1
211

Ca

27“”—1—1

ny2

3.6 OD groupoid family #6
op ¢ 1

3.7 OD groupoid family #7

op p 1

{ 2./c

b
{ 2r”/c2

|l



3.8 OD groupoid family #8

op ¢

—|
Yy
|
SN—

1
2,
Co

2r+1
ny2

3.9 OD groupoid family #9

p 2 1 (1)
{ 2 -
[0]

3.10 OD groupoid family #10

p 2 1 (1)
{ o 1T (1) }
[0]
Is fully ordered and equivalent to:
Po—oc2/cll

3.11 OD groupoid family #11

p 20 1 (1)
{ 2, — (_) }

0]

3.12 OD groupoid family #12

p 21 (1
{ o 1T (1
[0]

)
)}
Is fully ordered and equivalent to:

PC/:2021/611

3.13 OD groupoid family #13



3.14 OD groupoid family #14

c 2 1 (1)
Co - -
{on o
[0]
Is fully ordered and equivalent to:
Cor_se2/cll
3.15 OD groupoid family #15
p m 1 (1)
{ o - (=)}
[r]
3.16 OD groupoid family #16
p m 1 (1)
{2 1 (1}
o
(2 1 () )
[0]
3.17 OD groupoid family #17
p b 1 (1)
{ o - (=)}
[r]
3.18 OD groupoid family #18
p b 1 (1)
{2 1 (1)}
=3l
(2 1T (@)
3]
3.19 OD groupoid family #19
c m 1 (1)
Co
{0 )



3.20

3.21

3.22

3.23

3.24

3.25

OD groupoid family #20

OD groupoid family #21
p 2/m
{ 27’/02
OD groupoid family #22
p 2i/m
{ 27"/62
OD groupoid family #23
p 2/b
{ 2/c
OD groupoid family #24
p 21/b
{ 2/c
OD groupoid family #25

c 2/m
2,
Ca

27"-i-1

ni2

=] =

=] =

o

= —

=

4 orthorhombic/rectangular (91 families)

4.1 OD groupoid family #1

op P

1
{2
{

1



4.2

4.3

4.4

4.5

4.6

4.7

OD groupoid family #2

op ¢ 1 1 (1)
L0 - o
0
B 2311 (=) }
0

OD groupoid family #4

op ¢ 1 1 (1)
{ a a ( n::’,zﬂ )
{ 2311 B (=)
[0]

OD groupoid family #5
op p 1 1 (2
{ Nra MNas (_) }
OD groupoid family #6
op ¢ 1 1 (2)
N2 n2,s _
{ Nyr41,2 T2,s+1 () }
OD groupoid family #7

op p 1 1 (2
{ 28 27" (_) }
{ 29 2 (_) }



4.8 OD groupoid family #8

op ¢ 1 1
2 2,
23+1 2r+1
2 2,

2s’+1 2r/+1

4.9 OD groupoid family #9

op p 1 1 (2
{ 1 1 (ns) }
{ 2o 2 (=) }

4.10 OD groupoid family #10
op ¢ 1 1

o
2y 2
2s’+1 2r’+1

4.11 OD groupoid family #11

—_

op p 1 1 (m)

{ Ns2 25 (-) }

[0]

4.12 OD groupoid family #12

op ¢ 1 1
{ Ns2 28
Nsy1,2 2541
[0]

4.13 OD groupoid family #13

op p 1 1
{ 27“ Ngr—1
[0]

4.14 OD groupoid family #14

(a)
(=)

op p 1 1 (a



4.15

4.16

4.17

4.18

4.19

4.20

4.21

OD groupoid family #15
op ¢ 1 1 (dF)

{ N2 2s+
Ts41,2 25+%
[0]
OD groupoid family #16

op p 1 1 (n)
{ Ns2 2541 (_> }
[0]

OD groupoid family #17

SIS
—~
L

N——

op ¢ 1 1 (e)
{ 2?.:1 nif =) }
[0]

OD groupoid family #18

op p 1 1 (2/m)
{ 28/717’,2 QT/HQ,S (_) }

OD groupoid family #19

op ¢ 1 1 (2/m)
2, 2,
Ny 2 na s
2511 241

Nyry12 N2 s+1

OD groupoid family #20

op p 1 1 (2/a)
{ 25/”7",2 27"/”2,3—1 (_) }

OD groupoid family #21

op ¢ 1 1 (2/d")
2, 2,1
Ny 2 n2,s 1 N
25+1 2T+3 ( )

10



4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.29

OD groupoid family #22

op p 1 1

{ 25/7%2 2r+1/n2,s—1

OD groupoid family #23

op ¢ 1 1
2 2,
Ny 2 N2 s+1
2541 241
Mry1,2 N2 542

OD groupoid family #24
p 2 (1)
[0]
OD groupoid family #25

p 2 1 (1)
{ - n2,r (nr,s)

OD groupoid family #26
p 2 1 (1)

{ - 25 (22) }

[0]

OD groupoid family #27
p 22 1 (1)

1
{ - 23 (22) }

(2/n)
(=)

(2/e)

(=)

}

{ — N2r41 (nr,s> }

OD groupoid family #28

OD groupoid family #29

c 2 1 (1)

. ngr Nys
N2 r41 Npr41,54+1

11

}



4.30

4.31

4.32

4.33

4.34

4.35

4.36

OD groupoid family #30

p m 1 (1)
{ = nayp (22) }
[0]

OD groupoid family #31

p m 1 (1)
{ - 2 (nm) }
{ - 28’ (nr’,s’> }
OD groupoid family #32
p m 1 (1)
(201 (1) )
[0]
{ - 25’ (nr’,s’) }
OD groupoid family #33
p b 1 (1)
{ = noyp (20 }
[0]

OD groupoid family #34

p b 1 (1)
{ = 2 (nm) }
{ = 2011 (py) }

OD groupoid family #35
p b 1 (1
{2 1 (1) 1}
[0]
{ = 2911 (nwy) }

OD groupoid family #36

c m 1 (1)
{ - )
0]

12



4.37

4.38

4.39

4.40

4.41

4.42

4.43

OD groupoid family #37

|
|

m

1
25
2$+1
2

23’+1

OD groupoid family #38

= =

2s’+1

OD groupoid family #39
p 2/m 1

{ —

(

(1)

Nprs

nr+1,s+1

nT’,S’

Npr 41,5/ 4-1

(

(1)

Nyt Y

Ny 41,6 +1

(1)

|
)}

28/’”’2,7‘ (22/nr,s> }

OD groupoid family #40
p 21/m 1

{ —

OD groupoid family #41

p 2/b
{ —

(1)

23/n2,r+1 (22/nr,s) }

1

(1)

25+1/n2,r (22/7%,5) }

OD groupoid family #42
p 21/b

OD groupoid family #43

C

{

2/m

1

(1)

2s+1/n2,r+1 (22/nr,s) }

1
28
n2,r
2s+1
N2 r41

13

(

(1)
29
Nys

nr—l—l,s—‘,—l

|



4.44

4.45

4.46

4.47

4.48

4.49

4.50

4.51

4.52

OD groupoid family #44
p 2 2 (2
{ 25 2, (22) }
OD groupoid family #45
p 2 2 (2
{ Ns2 Moy (nr,s) }
OD groupoid family #46
p 21 2 (2)
{ 25 2, (22) }
OD groupoid family #47
A 2 (2)
{ Ng2 MN2rq1 (nr,s) }
OD groupoid family #48
p 21 21 (2)
{ 2, 2, (22) }
OD groupoid family #49
P2 21 (2)
{ Ns+1,2 N2r41 (nr,s) }
OD groupoid family #50
c 2 2 (2)

2, 2,
0 ()

OD groupoid family #51
c 2 2 (2)

Ng2 na r Nyr.s
Ngt1,2 N2 r41 Np41,5+1
OD groupoid family #52

p m m (2
{ Nr2 N2 (22) }

14

)}



4.53 OD groupoid family #53
p m m (2

{ 2, 2 (nr,s> }
{ 20 24 (nr’,8’> }

4.54 OD groupoid family #54

p m a (2
{ Nra2 MNas (22) }

4.55 OD groupoid family #55
p m a (2
{ 21"71 25 (nr,s) }
{ 201 20 (ney) }
4.56 OD groupoid family #56
p b a (2
{ Npr2 M2 (22) }
4.57 OD groupoid family #57

p b a (2
{ 27“71 2571 (nr,s> }
{ 2041 2041 (nv",S’) }

4.58 OD groupoid family #58

c m m (2)
Ny 2 N s
) ) 2
{ Npy1,2 N2 s+1 ( 2) }

4.59 OD groupoid family #59

c m m (2)
27’ 25 ( Nys
27‘+1 2s-|—1 Npr41,s4+1
27”’ 28’ nr/,s’
2r’+1 25’+1 Npr 41,541

4.60 OD groupoid family #60

p m 2 (m)
{ Ne2 2 (nr,S) }

15



4.61

4.62

4.63

4.64

4.65

4.66

4.67

4.68

OD groupoid family #61
p m 2 (m)
{2 nayr (22) }
[0]
OD groupoid family #62
{ Netr12 2 (nr,s) }
OD groupoid family #63
p m 2, (b)
{2 nayr (22) }
[0]
OD groupoid family #64
{ Not12 2et1 (nr,s) }
OD groupoid family #65

p b 2 (m)
{2 nayr (22) }
(0]
OD groupoid family #66
p b2 (b
{ Ng 2 28—1—1 (nT,S> }

OD groupoid family #67

p b 2 (b
{2 nay (22) }
[0]

OD groupoid family #68

p m 2 (a)
{ Ns 2 23 (nr,s) }

16



4.69

4.70

4.71

4.72

4.73

4.74

4.75

4.76

OD groupoid family #69
p m 2 (a)
{ 2r N2r—1 (22> }
[0]
OD groupoid family #70

p m 27 (n)
{ Ns4+1,2 25 (nr,s) }

OD groupoid family #71
p m 2 (n)
{20 norn (22) }
[0]
OD groupoid family #72
p b 21 (G)
{ Not12 2et1 (nr,s) }

OD groupoid family #73
p b 21 (CL)
{2 nor (22) }
(0]
OD groupoid family #74
p b 2 (n
{ Ng2 25—1—1 (nT,S> }
OD groupoid family #75
p b2 (n
{ 2r N2r—1 (22) }
(0]
OD groupoid family #76

c m 2 (m)

ns,Q 25 n"’75
Ns41,2 25+1 Npr41,5+1

17



4.77

4.78

4.79

4.80

4.81

4.82

4.83

4.84

OD groupoid family #77

com 2 (m)
{ 2?11 nZQH (2) }
[0]

OD groupoid family #78
c m 2 (e)

ns,2 23 nr,s
Ns41,2 2s+1 Nyy1,s+1

OD groupoid family #79

c m 2 (e)
{0 e
[0]

OD groupoid family #80

p m m (m)
{ 2r/ns,2 25/”2,7" (22/nr,s) }

OD groupoid family #81

p m a (a)
{ 2,41/ns2 25/n9, (22/00s) }

OD groupoid family #82

p b a (n)
{ 241/ns2 2s11/n2, (22/n05) }

OD groupoid family #83

p m a (m)
{ 2,11/ns2 2s/no,41 (22/1005) }

OD groupoid family #84

p m m (a)
{ 2,/ns2 25/n2,11 (22/005) }

18



4.85 OD groupoid family #85

p m a (n)
{ 241/ns12 2s/n2, (22/705) }

4.86 OD groupoid family #86

D b a (a)
{ 2T+1/n5+172 25+1/n2,r (22/n7“75) }

4.87 OD groupoid family #87

P b a (m)
{ 2ep1/ns12 2601/M2ps1 (22/70s) )

4.88 OD groupoid family #88

p b m (a)
1 2/nsp12 2601/n2rir (22/105) )

4.89 OD groupoid family #89

p m m (n)
{ 2,/nsi12 25/nori1 (22/10s) }

4.90 OD groupoid family #90

c m m (m)

2, 2,
29
Ng2 UDR n
T,8
2r+1 25—&-1
nr—i—l,s—i—l

Nst1,2 N2 r41

4.91 OD groupoid family #91

c m m (e)
27” 28 2
2
Ng2 N2 r41
2 2 nT’,S
r—+1 s+1
nr+1,s+1
Ns+y1,2 ng r42

5 tetragonal/square (123 families)

5.1 OD groupoid family #1



Is fully ordered and equivalent to:

Is enantiomorph of:

p 1 1
(-~
[0, 0]
Is fully ordered and equivalent to:
P
Is enantiomorph of:
p 1 1
(- =
[0, 0]

p 1 1
{ 2r -
[0]
{ — _
[']
Is enantiomorph of:
p 1 1
{ 2'r -
[0]
{ — —
[']

5.4 OD groupoid family #4

p 1 1

{ 27‘ -

[0]

{ -
[']

20



Is enantiomorph of:

5.5 OD groupoid family #5

{ _ —
[0, 0]
(1 1
[, ]
May be simplified to:
p 1 1

p 1 1

(- (1)

[0, 0]
{ - —
[

5.7 OD groupoid family #7

p 1 1
{ -
[0, 0]

{ 2r’ -
[

5.8 OD groupoid family #8

p 1 1
{ -

[0, 0]
{ -

p 1 1

{ 27‘ -

[0]

{ -
[']

(1)

()

(nTCS’)

21

—_

|
—



5.9 OD groupoid family #9

5.10

5.11

5.12

5.13

5.14

1

=,

l

Vo)

OD groupoid family #11

p 1

{

1

[, s

(

4y
4y

OD groupoid family #12

p 1

1

(2)

{ 23 2r (_)
(_> 2, 2y }

{ _

OD groupoid family #13

22

—_
—_

1 1
- -}



5.15

5.16

5.17

5.18

5.19

OD groupoid family #15
p 1 1

(2)

[

—

[r, s
1

{

OD groupoid family #16
p 1 1

N
o

OD groupoid family #17

1 (nT’,S’)

p 1 1 (m)

L

[0, 0]

OD groupoid family #18

[0, 0]

OD groupoid family #19

4y
Z+

23

—_



5.20 OD groupoid family #20

p 1 1

(2/m)
4y
47

4
+

5.21 OD groupoid family #21

5.22 OD groupoid family #22

5.23 OD groupoid family #23

p 2
{_

S

—

Is enantiomorph of:

()

—_,~ 3

S

—

5.24 OD groupoid family #24

p 2
{_

S

—

Is enantiomorph of:

~ 3
CHNIN



5.25 OD groupoid family #25

p 2 1 (1)

5.26 OD groupoid family #26

b
{ - - &)

Is enantiomorph of:

~ 3
|
|
—
N
-+
N—

Is enantiomorph of:

~ 3
|
|
—
S
Ll
N—

Is enantiomorph of:

25



5.30 OD groupoid family #30

Is enantiomorph of:

5.31 OD groupoid family #31
p 1 1 (1)
(e - ()
[0]
5.32 OD groupoid family #32
p m 1 (1)

1

1

{ - - W) -}

[s]

5.33 OD groupoid family #33

p m 1 (1)

5.34 OD groupoid family #34
p m 1 (1)

{ - 2 (nr’,5’>

5.35 OD groupoid family #35
p m 1 (1)

26

=

N =

|
—



5.36

5.37

5.38

5.39

5.40

5.41

OD groupoid family #36

p b 1 (1) 11

~=
[\
S5
—|
—
—|
N—"
—|
—|
——

OD groupoid family #38
p b 1 (1) 1 1
{- - (@) 2 -}
[5]
[ = 2un () — — )
OD groupoid family #39
p b 1 (1) 1 1
{- - ()2 -1

OD groupoid family #40
p 1 1 (1) m 1
{ Ngo2 — (4Z) - }
[0]
OD groupoid family #41
p 1 1 (1) m 1

{ -2 (@T) - -}

27



5.42

5.43

5.44

5.45

5.46

5.47

5.48

OD groupoid family #42

1

OD groupoid family #43

[0]
{2

OD groupoid family #44

p

2/m 1

[

OD groupoid family #45

p

21/m 1

[

OD groupoid family #46

2/b 1

4y
i

(1)

4y

4

OD groupoid family #47
(1)

p 21/b 1

[

Ay
1

OD groupoid family #48

p

{

1
2,
ns,2

1

-

)

1 m 1
2 (Z_> — _ }
() = 240
I (1) m 1
2 (Z_) - -}
- (1) - -
[s']
1y 1 1

n2,s
N2 s

—_
—_

—_
—_

(1) 2/m 1

Ay
.

28

) - )



5.49

5.50

5.51

5.52

5.53

5.54

9.99

OD groupoid family #49
p 2 2 (2 1

e
{-- () >
OD groupoid family #50
p 2 2 (2 1

-
1
OD groupoid family #51

p 2 2 (2 1

-
(- () >
OD groupoid family #52
p 22 (2 1

T
-
OD groupoid family #53

P 21 21 (2) 1

A
t-- () 2

OD groupoid family #54
Y% 21 21 (2) 1

— 3

DO

w

DO

!
VR
A
|
N——

29



5.56

5.57

5.58

5.59

5.60

5.61

OD groupoid family #56

OD groupoid family #57
p om m (2

1 1

A~
{ - ( 43 ) n2,r n2,s }

OD groupoid family #58
p m m (2

{ 27"’ 28’ (TL,,‘/78/)

OD groupoid family #59
p m m (2

T
BN

T

(- (&

OD groupoid family #60
p m a (2

1 1
2, 23}
T 1 )
1 1

1 1

A
{ - = (43— ) n2,r n2,s }

OD groupoid family #61
m  a (2)

()

2r+l 2 (nr s)

30
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2, 2 }
T 1 )



5.62

5.63

5.64

5.65

5.66

5.67

OD groupoid family #62
p m a (2) 1

{ (R e
4
{ (A e
4
OD groupoid family #63
p b a (2) 1

4
() -
OD groupoid family #64
P b a
{

OD groupoid family #65

27"/+1 23’+1 (nr’,s’)

p b a (2) 1
T

{ - Z-I— 2,
.

e

OD groupoid family #66

31

C(E) )



5.68

5.69

5.70

5.71

5.72

5.73

OD groupoid family #68

OD groupoid family #70

¢

[5]
OD groupoid family #71

p b 21 (m)

¢

[s]

OD groupoid family #72
p b 2 (D)

- G

[s]

OD groupoid family #73
p m 2 ()

(22

[s]

N————
[\
S
()
lS\»—t
——

32



5.74

5.75

5.76

5.77

5.78

5.79

OD groupoid family #74
p m 2 (n) 1 1

SO

[5]

OD groupoid family #75
P b 21 ((I) 1 1

U)o e

[s]

OD groupoid family #76
p b 2 (n) 1 1

ENOERY

[s]

OD groupoid family #77

— =

S

vy

no

()

vy
VR
NI
4+
~~

|

|
H{_/

D 1 1 (e) m 2
4;
{ Ns2 2571 < ZL+ ) - - }
[0]

OD groupoid family #79

p m m (m) 1 1
4y
47 2, 2
4 N2, s nar
Z+

33



5.80

5.81

5.82

5.83

5.84

OD groupoid family #80

p m a (a)
4y
45

4

Z+

OD groupoid family #81

p b a (n)
4y
o

4
Z+

OD groupoid family #82

p m a (m)
4y
4§

4
ZJr

OD groupoid family #83

p m m  (a)
4y
4§

4
Z+

OD groupoid family #84

p m a (n)
4
45

4

4

34

n2,s

1
s+35

71277,7 1

2s+l
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5.85

5.86

5.87

5.88

5.89

OD groupoid family #85

p b a (a)
4y
45

4
Z-f—

OD groupoid family #86

p b a (m)
4,
45

4
ZJr

OD groupoid family #87

p b m  (a)
4y
4f

4
Z+

OD groupoid family #88

p m m (n)
4y
45

4
Z+

OD groupoid family #89

P 1 1
24 2,
nr,Q N2 s

35

s+%
71277,7 1



5.90 OD groupoid family #90

P 1 1 (e) m m
4y
2, 2 4]

Ny 2 N2 s+1 4 -
e

5.91 OD groupoid family #91
p 1 1 4 1 1

Bt

5.92 OD groupoid family #92
p 1 1 (4 1 1

{ 2 mas (=) mo—rys morys }

5.93 OD groupoid family #93

p 1 1 (4 1 1
{2 20 (=) 2543 s
U2 20 () 2000 2044

5.94 OD groupoid family #94
p 1 1 (4) 1 1

Ny s
1 1 4 1 1
Z_L+
% s s

5.95 OD groupoid family #95
p 11 (4)

—_
—_

———
= =
= =
N/
»-lk_'l_ 4>-|| ? *'ﬂ 4>|| 23
\_/\ SN—
= |
= —
—_—— ——

36



5.96 OD groupoid family #96

p 1 1 @) 1

5.97 OD groupoid family #97

1 1 @ 1

p
{22 (=) noges nos

5.98 OD groupoid family #98
p 1 1 @ 1

{ m2 nas (=) 2§+§ 2—5

5.99 OD groupoid family #99

p 11 @ 11

5.101 OD groupoid family #101

D 1 1 (4/m) 1
{ 2s/n2 20/n2s (=) 2%-&-%/”2,—%—1—%

37

1

2-545/ma 545
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}



5.102 OD groupoid family #102

p 11 (4/n) 1 1

5.103 OD groupoid family #103

p 1 1 (4/n) 1
{ 2/m2 2i/nosr (=) 25ysia/ny rps 1 2

5.104 OD groupoid family #104

p 2 2 (4) 2

29
2, 2, 4, 2%4_% 2_%+§
47

5.105 OD groupoid family #105

p 2 2 (4) 2

nr,s

Ns2 na.r 4 Ng,z—2 N2,z4s
-+
4

5.106 OD groupoid family #106

p 2 2 (4) 2 2

2y
2 2, 4, 2%4_% 2_%+%
o

5.107 OD groupoid family #107

21 21 (4) 2

p
nr,s
Ns—1,2 N2,r+1 4 N2,5-541 N2,z
Z-‘-

38

+g}



5.108 OD groupoid family #108
p m m (4)

29
nr,Q n2,s 4;
47

5.109 OD groupoid family #109
p m m (4)

5.110 OD groupoid family #110
p b a (4)

2

Mo Nags 45 No,_ry
+
44

5.111 OD groupoid family #111

39

N\
N3
[
(SIS
N’



5.113

5.114

5.115

5.116

5.117

5.118

OD groupoid family #113
p 2 2 (4) m

OD groupoid family #114
D 2, 2, (4) m

Ny s
Nst1,2  Nor—1 4y 2:4s
47

OD groupoid family #115
P 21 21 (Z) m

29
23 2r %Jr n27,%+%

p m m (4) 2

Ny.s
2, 2 4, Mg,z
4]

OD groupoid family #118
P b a (4) 2

Ny s
27”71 25+1 4; ’I'Lgé_é_
A7

V]

40

"2ty }



5.119 OD groupoid family #119

P b a (4) 2
29
Ny 2 Na s %Jr 25+§

5.120 OD groupoid family #120

P m m (4/m) m

(

5.121 OD groupoid family #121

D b a (4/n) m
r 2
Nps
2rh1 251 4y 204501
N2 nar 1_11: N,z s
4
\ Z_J:J’_

p b a (4/m) m
29
nT,S
21 2521 4{ 2r4s
Ns—1,2 N2 r4+1 %‘i N2,z —s41
4
—+
\ 4

5.123 OD groupoid family #123

p m m (4/n) m
( 22
nr,s
2, 2 44; 2§+§
+
Ns41,2 N2.r4+1 %4 Ng,r_s
4
-+
\ 4

41

2r
2

n2g+s

—5+1




6 trigonal/hexagonal (46 families)

6.1 OD groupoid family #1

[ - - = @) - - -
[0, 0]
Is fully ordered and equivalent to:
Pc’:3c32
Is enantiomorph of:
p 1 1 1 (1) 1 1 1
f— - =) ---)

p 1 1 1 (1) 1 1 1
(- - - @) - -~
[0, 0]
Is fully ordered and equivalent to:
Pc’:3c31
Is enantiomorph of:
p 1 1 1 (1) 1 1 1
(- - = @) - -~}

p 1 1 1 (1) 1 1 1

(- - -2 - -1
[0]

(- = - -2 -1

[0]
Is enantiomorph of:

p 1 1 1 (1) 1 1 1
{---0O2%--)
[0]

(- --0 --2}

—
V)

~

1

42



6.4 OD groupoid family #4

p 1 1 1
{ - — _—
[0]
{ .
[']
Is enantiomorph of:
p 1 1 1
{ - —
[0]
{ - —
[0]

p 1 1 1
{2 - -
[5]
{ - = 2
[s']
Is enantiomorph of:
p 1 1 1
{2 - -
[5]
{ - 2 -
[+

6.6 OD groupoid family #6

p 1 1 1
{2 - -
[5]
{ - 2 -
[']
Is enantiomorph of:
p 1 1 1
{ -
[5]
{ - = 2
[

43



6.7 OD groupoid family #7
p 1 1 1

—|

May be simplified to:

p 1 1 1

p 1 1 1
N
0, 0]

{20 - -

6.10 OD groupoid family #10

p 1 1 1
{___

6.11 OD groupoid family #11
p 1 1 1

(1)
35
3

44

=

|

|
——



6.12 OD groupoid family #12

p 1 1 1 (1)
{ - - - (3)

Is enantiomorph of:

p 1 1 1 (1)
{ - = - 06) 2
[0]
Is enantiomorph of:
p 1 1 1 (1)
{ = - = ()

6.15 OD groupoid family #15

p 2 1 1 (1)
{ -2 - (3)

Is enantiomorph of:

—~3

6.16 OD groupoid family #16

p 2 1 1 (1)
{ - -2 ()
[]
Is enantiomorph of:
2

~3

S

.

45



6.17

6.18

6.19

6.20

6.21

6.22

OD groupoid family #17
p 2 1 1 (1) 1

{=m = (3) - - -

[0]

OD groupoid family #18

p
{

—

J

OD groupoid family #19
p m 1 1 (1) 1
{ = me — (35) -
[0]
OD groupoid family #20
p 1 1 1 (1) 1

- --06)>

—
—|
—
—
SN—
—

i~
—_
—_
—_

—~
—_

~—
—_

p m 1 1 (1) 1

{——2(3‘)—

46

=

1 11 (1) 1 m 1
- = = () - - e}

—
——



6.23

6.24

6.25

6.26

6.27

6.28

6.29

OD groupoid family #23

p m 1 1 (1) 1 1 1

{--203)---1
]

{ - 2 - (3) - = =

OD groupoid family #24

p 1 1 1

N

1 1 2/m 1

) _ _ 2
g* n2,s

OD groupoid family #25

p 2/m 1

n2,s

OD groupoid family #26

p 1 1 1

{

@3 1 1 1

OD groupoid family #27

p 1 1

1 (3 1 1 1

{ Nro2 MNas N2 _—ris <_)

OD groupoid family #28

p 1 1

[ sl

p 1 1 1

{
{ - - —

1

3 1 1 1

(-

OD groupoid family #29

3 1 1 1
(_) 27" 28 2—7”-1—5
(_) 27”/ 23/ 2—7”/"1‘8/

47

}
}

- (_) n2,r n2,s n2,r+s }

}



6.30 OD groupoid family #30

6.31 OD groupoid family #31
p 1 1 1 (3 1 1 1

IS S T
T 11 (2,] 1 1 1

[, ]
{ - - = (—) 27" 25/ 2_7«/4,_3/

6.32 OD groupoid family #32
1 3 1 1 1

p 1 1
{IT 1 (i)I
3
[r, s

{ 2r 29 2y (_) -

=l
=l

6.33 OD groupoid family #33
p 1 1 1 (3) 1 11

{
{TT

6.34 OD groupoid family #34
111 (3 1 1

=
=
= |
/N
w| Wl w| W
+ | + |
N~
= =
= =
— =
~—— —

p
{ - (=) 2/nos 2z45/nys s 2-zis/nyan s

6.35 OD groupoid family #35

p 1 1
{ 27"/”872 2_7‘+375/n2 T+S 2r

2 272 2

1
+%/n2= -2

I3

48



6.36

6.37

6.38

6.39

6.40

6.41

6.42

OD groupoid family #36

p 1 11 (3)
33
| 3
1 11 T
§+

[r, ]

OD groupoid family #37
p 1 1 1 (3)

_ (3

33

OD groupoid family #38
p 111

OD groupoid family #39
p 2 2 2

{ 27‘ 25 2r+s (

OD groupoid family #40
p 2 p 2

{ Ny 2 Na.s No —r4s

OD groupoid family #41

P m m m

{ Ny 2 N2 s N2 —ris

OD groupoid family #42

p m m m

{ 27" 25 2r+s
{ 27”’ 28’ 27“/-1—8/

49

VR
w| o

|

) 2

(3)

35
33

~—~
|
~—

1

|

1

|

|

|

|

—

|

—_

—|

—



6.43 OD groupoid family #43
p 1 1 1 (3) m m
33
- - - 33+ n2,7" n2,s
6.44 OD groupoid family #44
p 1 11 (3) m m
- - 3
{ TTT | o 2. 2,
(3
{ TTT (5 % 2
6.45 OD groupoid family #45
p 1 11 (3) m m
33
J’_
TTT |2 F %
3 N2 s ng’ﬁ_ﬁ
§+ 2 2
6.46 OD groupoid family #46
pm m m (3)
35
2 Zgee g |3
Maz  Mage;  magog | 3
§+

|
—|

7 hexagonal /hexagonal (100 families)

7.1 OD groupoid family #1

p 1 1 1 (1) 1
=== (6) -
[0, 0]
Is fully ordered and equivalent to:
Pc’:6c65
Is enantiomorph of:
p 1 1 1 (1) 1
N
[0, 0]

20

—_

—|



7.2 OD groupoid family #2

p 1 1 1 (1) 1
(- - - @) -
[0, 0]

Is fully ordered and equivalent to:
Pc’:6061

Is enantiomorph of:
p 1 1 1 (1) 1
{ - - - (65) -
[0, 0]

7.3 OD groupoid family #3

p 1 1 1 (1) 1
{2 - -0 -
[s]
{---0() -
[0]
Is enantiomorph of:
p 1 1 1 (1) 1
{2 - - () -
[5]
{ - - -0 -
[s']
7.4 OD groupoid family #4
p 1 1 1 (1) 1
{2 - - () -
[5]
{ - - - () -
[s']
Is enantiomorph of:
p 1 1 1 (1) 1
{2 - -0 -
[s]
{---0() -

ol



7.5 OD groupoid family #5

p 1 1 1 (1)

e
[0, 0]

{ - - - (nr’,S)

p 1 1 1

|

May be simplified to:

p 1 1 1 (1)

(-
[0, 0]

{ - - - ©

p 1 1 1 (1)

NG
[0, 0]

{ - - - (nr’,S’)

o2

—_

—_

=

|

|
—



7.10 OD groupoid family #10
1 1 1 (1

(- - 6)

=)
o

]

(- - - @)

[, ¢

—

7.11 OD groupoid family #11
p 1 1 1 (
{

- @)

=)
o

]

()

/

[—

[, s

7.12 OD groupoid family #12
p 1 1 1T

7.13 OD groupoid family #13

p 1 1 1
[, s]
Is enantiomorph of:
p 1 1 1
[, s]

(o

G

1)

(-

(2)
33
G5

(2)
35
G5

)

)

(2)

23

)

|

=



Is enantiomorph of:

Is enantiomorph of:

Is enantiomorph of:

7.17 OD groupoid family #17

7.18 OD groupoid family #18

|

1 11 (2 1

)

[, s]
p 1 1 1 (2) 1 1
{ 2, = = (_> 2s —
(- -2 () - -
p 1 1 1 (2 1 1
{ 2, — = <_> 25 —
{ =2 - (=) — 2
p 1 1 1 (2 1 1
{ 27“ - (_> 25 -
[ =20 — () - 2
p 1 1 1 (2) 1 1
{ 27” - <_) 23 -
(- -2 () - -

111 (2 1

6+

[, ]

{20 - = (1) 2
1 11 (2 1
- - — g_ —

6+
sl _
1 1 1 (nrf,s/) 1

o4

| =

[\V]
CB\

—_

|

|
—



7.19

7.20

7.21

7.22

7.23

7.24

OD groupoid family #19

OD groupoid family #20
p 1 1 1 (m)

(-2

[0, 0]

OD groupoid family #21
p 1 1 1 (m)
J— p— [— g_
G
[0, 0]

OD groupoid family #22
p 1 1 1 (a)
{ (&
- - - (&
[0, 0]

OD groupoid family #23
p 1 1 1 (a)
J— J— J— g_
6
[0, 0]

OD groupoid family #24

95

)

)

)

)

—_



7.25 OD groupoid family #25
p 1 1 1 (2/a)
33
e
G
6+
[, s]

7.26 OD groupoid family #26

p 1 1 1 (1)
{2[—]—(65)

Is enantiomorph of:

{ - -2 (6)
[5]
Is enantiomorph of:
p 1 1 1 (1)
{2 - - (6)

7.28 OD groupoid family #28
p 1 1 1 (1)

(o - - ()

[0]

7.29 OD groupoid family #29
p 2 1 1 (1)

{ === ()
[5]
Is enantiomorph of:
p 2 1 1 (1)
{ - = = (6)
(0]

o6

1



7.30 OD groupoid family #30

Is enantiomorph of:

7.31

7.32

7.33

7.34

7.35

p 2 1 1 (1) 1
(- -~ 6 -
[0]
p 2 1 1 (1) 1
{ = - - (6) -
[s]
OD groupoid family #31
p 2 1 1 (1) 1
(- --0) -
[5]
OD groupoid family #32
p 1 1 1 (1) 1
{ n2 = = (65) -
(0]
OD groupoid family #33
p m 1 1 (1) 1
=== () -
[s]
OD groupoid family #34
p 11 (1)
- - -
[0]
{ - 2—’“2’+s’ (M)

1
2

1

57

|
—



7.36

7.37

7.38

7.39

7.40

OD groupoid family #36

p 11 1 )
(- - 2(6‘)

p 1 1 1 (1) 1

{--2()-- -

p 1 1 1 (1) 1 m 1

(- - 2 (6) -
[5]
) -
[']
OD groupoid family #39
p m 1 1 (1) 1
[ - - 2 (§‘> .
[s]

{ - - - (nr’,é”) 2y

2

OD groupoid family #40
p m 1 1 (1) 1

) -
G

=

o8

|

|



7.41

7.42

7.43

7.44

7.45

7.46

OD groupoid family #41
pm 1 1 (1) 1 1 1
(S ) -
[0]
{ — = = (nvy) 2%’ - -}

OD groupoid family #42
p m 1 1 (1) 1 1 1
(S @)

p m 1 1 (1) 1 1

- =-=-0F) -2 -
[0]

(om ) -

OD groupoid family #44
p 1 11 (1) 1 2/m 1

2, 64 S
Ns2 6_
OD groupoid family #45
p 2/m 1 1 (1) 1 1 1

Y A
67 n2,s

OD groupoid family #46
p 2 1 1 (2 2 1 1

EENOES

Is enantiomorph of:



7.47 OD groupoid family #47

p 2 1 1 (2 21 1

IR

Is enantiomorph of:

7.48

7.49

7.50

7.51

7.52

p 1 1 (2 2 1 1
33
{o (@) )
OD groupoid family #48
p 2 1 1 (2 2 1 1

\)

OD groupoid family #49
p m 1 1 (2) m 1 1

2,r 63— 2.8

OD groupoid family #50

p m 1 1 (2) m 1 1
3
- - 27' = - - 25
{ ( 6" ) }
{ 27",7& T T (nr1751) 211 T T }
2 2

OD groupoid family #51

p m 1 1 (2) m 1 1
5~
N _ 2
{ 6" }
3
— 2, - [ — 2. -
{ 6" }

OD groupoid family #52
p 1 2 1 (m) 1 m 1

TR

[s]

60



7.53 OD groupoid family #53

7.54

7.55

7.56

7.57

7.58

p 1 2 1 (m)

2 6;

[s]

OD groupoid family #54

p m 1 1 (m)

3a
{ - n?,r - ( Gi

[0]

OD groupoid family #55

p m 1 1 (m)

Lo (&)

[s]

OD groupoid family #56
p 1 2 1 (e)

[s]

OD groupoid family #57

OD groupoid family #58

p m 1 1 (e)

[T ()

[0]

61
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7.59 OD groupoid family #59
p m 1 1 (e) 2 1 1

N C R

[s]

7.60 OD groupoid family #60

p m 1 1 (m) m 1 1

33

2, 3" 2,

B ng. s B 6:{ B no.
6+

7.61 OD groupoid family #61
p m 1 1 (e) m 1 1

33
T T T
n278 62_ nQ,T—l
6+

7.62 OD groupoid family #62
p 1 1 1 (3 1 1 1

BROEN

7.63 OD groupoid family #63
p 11 (3

1 1
{ 2, 2 27"+s (_) - - }
{ - = = () 20 2 2.4y }

7.64 OD groupoid family #64
p 1 1 1 (3 11 1

B

{ - -~ (_) 2r 2y 24y }

62



7.65

7.66

7.67

7.68

7.69

OD groupoid family #65

p 1 1 1 3 1 1 1

R
6+

{ 27"/ 23’ 27"+s’ <_) - - = }

OD groupoid family #66
p (3) 1

6
() )

OD groupoid family #67
p 1 1 1 (3) 11 1

{ TT(?)T

[, ]

)

OD groupoid family #68

p () 11

( 22 )\
nr,s
G
Gy

6
[\ 6 )

—_

|

|
=
——

OD groupoid family #69
p 1 1 1 3 2 2 2

29
20 2, 2. |6 | - - -
Gg

63



7.70 OD groupoid family #70

7.71 OD groupoid family #71
p 2 2 2 (3 1

29
- - - |6 ] 2
G5

p 2 2 2 (3 1

Ny s
- - - 6_ Nor— 3
64—

7.73 OD groupoid family #73

p m m m (3) 1

2
— = = |6 | n
G

7.74 OD groupoid family #74
p m m m (3) 1

nns

- - - 6 2s
Gt 2
nT’,S/

- - - 6 24
6" :



7.76 OD groupoid family #76

7.78 OD groupoid family #78

p 1 1 1
,
2y Zoges 2w
ng2 o Map Mageg

p m m m (3) 1
r 2

65




7.81 OD groupoid family #81

29
33
- - — 3§ - - —
66
G
[, ]
7.82 OD groupoid family #82
p 1 1 1 (6) 1 1

{ Nro2 MNos N2 _—ris (_) No —r42s N22r—s N2 r4s }

7.83 OD groupoid family #83

1

p 1 1 1 (6) 1 1 1
220 2 () 20n 20 25
U2 20 Zrew (7) 2gpmp 2y00g 204
7.84 OD groupoid family #84
p 1 1 1 (6) 1 1 1
nrs
e
T 1 1 3t T T T
o
6+
{ 20 2 2 (5) 20,00 20,0 2o

7.85 OD groupoid family #85
p (6) 11

p
Nps )

wl

_l’_
=
=

,
|

T
NS

\
N
S
S
dm\
>y

—
—|

66
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7.86 OD groupoid family #86
p 1 11 (B 111

—|
|
|
w|
+
|
|
|

[, ]

7.87 OD groupoid family #87

p 1 1 1 6 1 1 1
{ 27’ 25 2T+s <_) n2,r n?,s n2,’r+s }

7.88 OD groupoid family #88

p 1 1 1 6) 1
{ Nro Nas N2 _ris (_) 21‘ 23 2—r+s

7.89 OD groupoid family #89
p  (6)

3
I

—_
—_

6+
7.90 OD groupoid family #90

p o (6/m) 11
( 22 )

|
+
—|
—|
NV

67



7.91 OD groupoid family #91

p 1 1 1 6/m) 1 1

{ 2:/ns2 2—%4-375/”2,%-%% 2%-&-%/”2%—% (=) 2/nay 2%—%%/”2,—%-1-375
7.92 OD groupoid family #92
p 2 2 2 (6) 2 2 2
2
33
+ s
20 20 2 |35 [ Zem o 23ap 25
G
G
7.93 OD groupoid family #93
p 2 2 2 (6) 2 2
Ny s
5
S T T S §+ S T
nso na,z Naz—s S Nar—2 N2,—Z4s
6
6+

7.94 OD groupoid family #94

p m m m (6) m m
33
N2 —rts 3;_
G
G5

nr,2 n2,s n2,77‘+2s

7.95 OD groupoid family #95

P m m m (6) m m
( Ny s
-
Z+
27"—% 2 1, 254_% §7 2% 2% 2
6
6-1—
( ’I’LT/ %
3
=+
Zoog Peguw Zgeg | 30 2¢0 20 2y
6
6+

68

nages

n2,2rfs n2,r+s

NI
wle

~

0|

2 —%/n2,g+3§ }

[Nl




7.96 OD groupoid family #96

P m m m

N3

7.97 OD groupoid family #97

p m m m (6)
25

-

2r 25 27“+s §

G

65

Jr

7.98 OD groupoid family #98
p 2 2 2 (6)

35

7.99 OD groupoid family #99
p 2 2 2

Ny2 ng. s ng —r4s

69

2

n2,r

2 2
2r 2r_s
2 272
2 2
Na.s N2 ris
m m
Ng —r4s N2,5+5
m m
23 2—7'+s



7.100 OD groupoid family #100
P m m m (6/m)

70

[ SIS

an—%

NS

nZ—%+s




