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The title tables together with tables of tensorial covariants serve to find tensor parameters of ferroic
phase transitions and to distinguish between primary and secondary parameters. The use of these
tables has been described by Kopsky (2006) for tetragonal groups. Below we submit analogous tables
for all crystallographic point groups. Using the system of representations described in this paper, it
is easy to extend these tables also to magnetic crystallographic point groups.
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Stability Spaces and Epikernels
of R-irreducible Representations
of Crystal Point Groups

Triclinic system

Geometric class No. G1: Group C7 — 1

The geometric class No. G1 contains only one group: €y — 1 which is trivial.
Stability space is spanned by the invariant variable x;.

Geometric class No. G2: Group C; — 1

The geometric class No. G2: contains only one group: C; — 1 which has only the trivial subgroup
C with stability space spanned by the variable x; .

Monoclinic system

Geometric classes No. G3: Cy — 2 and No. G4: Cs — m

The groups of geometric classes No. G3: Cy — 112 and No. G4: Cy, — 11m have only the trivial
subgroup C; with stability space spanned by the variable xs.

Geometric class No. G5: Group Co, — 2. /m,

Ci T Xg_

Co. 112, |x

Cs, 1lm, |[xg5

+ —_ —_
Cl 1 X3, X1, X3



Orthorhombic system

Geometric class No. G6 : Group Dy —2,2,2,
No. GT: Copz — Mypmy2,

G6 GT7

Cy. 112, | Cy, 112,

Cor 2,11 | Cgp my 11

Coy 12,1 | Cyy 1myl

Cl ]_ Cl ]. X9, X3, X4

Geometric class No. G8: Group Dy, — m,mym.

CQ}LZ 112z/mz X;

CZh:}c 112$/m$ X;

Cth 112y/my XI

Dy 2,22, |x{

Oz Mamy2, |Xg

Covz  2;mym,  |X3

Cowy mg2ym, |Xxy

¢, 1 X3, X3, X{
CQZ 112z X;» X1_7 X2_
Cy 2,11 X3, X1, X3
Coy 12,1 X1, X[, Xp
Cs, 1lm, X3, X3, X
Cop myll Xy, X3, Xg
Csy  1myl Xy, X3, X4
o 1 X3, X3, X3, X1, Xg, X3, X1



Tetragonal system

Geometric class No. G9:  Group 4, — Cy,
No. G10: 4, — Sy

G9 G10

Cy, 112, | Cy, 112,

¢, 1 4 1 X3, | (z1,%1)

Geometric class No. G11: Group 4./m, - Cy.

Cth 1 122 /mz X;

Cp. 4 X |

S I x5

Cy, 112, X3, x|, X3
C; 112, X3, | (21, y1)
Co. 1lm. i, |(z7,y70)

Cl 1 X;_v X1_7 X;;, (‘/L‘ii_ayi’—)a (:El_ayl_)



Geometric class No. G12: Group 4.2,2,, — Da,

No. G13: 4,mpmyy — Cuy
No. G14: (a) 4,2,myy — Dag.
(b) 4zmx2xy - D2dz

G12 G13 Gl4a G14b
C4z 42 C4z 42 S4z Zz S4z 4z
D, 2,2,2, Copr  Mmypmy2, D, 2,22, Cor  mymym2z
/D\2z 2:(:@2:(:3/22 6’21)2 mxﬂmnyZ é\’21)2 mxﬂmxy2z /D\2z 2x§2xy2z
CQZ 112Z CQZ 112Z 022 1122 C2z 1122 X9, X3, X4
Cop 2,11 Coo  myll Cop 2,11 Cow  myll x3, | (z1,0)
Cyy 12,1 Cy  1myl Cyy 12,1 Cy  1myl x3, [ (0, 1)
ngy 12xy1 Cszy 1mxy1 Csmy 1mwy1 C2$y 12xy11 X4, (xl,xl)
CZ:cy 2r§11 Cszg ng]_l Csrg mmgl]. Cgmy ngll X4, (xl,—l'l)
Cy 1 C: 1 Ch 1 Cy 1 X2, X3, X4, | (Z1,1)




Geometric class No. G15: Group Dy, — 4. /m.mymy,

+
C14hz 4z / m; X9

+
Doy, MMy M, X3

+
D2hz Mg Mgy, Xy

D4z 4,223:2961; XI
C(4vz 4zmmm:py X;
D2dz 422:cmxy X3—
52dz 1zTrIfacQch/ XZ
Cth 112z/mz X;7 X;a le_
Cp. 4, X3, X5 Xy
Do 2,242, x?{, X], X3
522 2xy2xy2z lera X1, XZ
542 1z X§F7 ng XZ
C12vz m$my22 X2_’ X;: XZ

CQhJ: Qz/mz]-l ng (J:T,O)
Copy  12,/my1 x5, | (0, z7)

CQhacy 12my/mxy1 Xj1_7 (‘Tii_a xi‘r)
CQh:(:ﬂ 2x§/mx§11 XI? (331"7 _:Eii_)
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Geometric class No. G15: Group Dy, — 4./m.m,m,, cont.1/end

+ —
OQUJ: meymz X3, (ml 70)

+ —
Copy  mMy2,m, X3, | (0,27)

C2v:sy mm§2mymz X4 s (x1_7 xl_)

021):@ Qmexymz X4y (171_,—1'1_)

CSZ 11mZ X;? X;? XI’ ('I;7 y;)

Cor 2,11 X3, X1, X3, (277,0), (z7,0)

CQZ/ 12y1 XE’:_7 Xl_a X3_7 (07 xi‘r)v (Oa xl_)

Cory 1241 Xi, X1, X, (e, @f), (2, 27)

Coag  2upll Xi, X1, X, (2, —xf), (z7, —27)

C,, m,ll X3, X3, Xg, (277,0), (0, 27)

CS?J 1my1 Xg—) X2_7 XZ7 (071‘1?)7 <$1_70>

Csey  1myyl X5, Xy, X3 s (xf,xf), (x1,—x7)

089@ mdfﬂll XI? X2_’ X3_7 ($1~_7 _$ii_)> ($1 >$1_)

Cl 1122 X;? X;? XI? X1_7 X2_’ X3_7 XZI? (xi‘r7yi‘r)7 (x1_7y1_)



Hexagonal family; trigonal system

Geometric class No. G16: Group (5 - 3,

The groups of the geometric class No. G16: C3 — 3 have only the trivial subgroup C; with stability
space spanned by the variables (z1,91).

Geometric class No. G17: Group C3; - 3,

Cl 1 X1_7 (Ii‘_ayf% (371_7?/1_)

Geometric class No. G18: Group (a) D3, - 3.2,1
No. G19: (a) Capy - 3,my1

18a 19a

OS 3z C13 3z

Coe 2,11 | Cow  mull | (x1,0)
ng/ 295/ 11 Csx’ My 11 (—a:z:l, bl’l)
ng// 296//11 Osx// mx//ll (—CLZEl, —b[l?1>

C(1 1 Cl 1 X2, (mlayl)

Geometric class No. G18: Group (b) D3, - 3,12,
No. G19: (b) Csyy - 3.1m,

18b 19b

S N e

Coy 12,1 | Cy  myll | (0,1)
CQy’ 12y’ 1 Csy’ MMy 11 (_byl ) _ayl)
ng// 12y” 1 Csy” my// 11 (by1 s —ayl)

Cl 1 Cl 1 X2, (xluyl)




Geometric class No. G20: Group (a) Dsgy - 3.m, 1

Ogi gz X;
Ds,., 3.2,1 Xy
Cspe,  3.mgl X5
Cs 3. X3, X 5 Xg

O2ha: 2z/mz11 (ZL’T, 0)
Congr 24 /mp1l | (—ax],bxy)

Congrr 240 /mpnll | (—azy, —bxT)

Cz' I X;a (xf_?yf—)

Cow 2411 X1, (—azf, bxy), (—azy,bxy)
Copr 2,011 xi, (—axf, =bx), |(—aziy,—bxy)
Csx mml]' X;? (xi‘r7 0)7 (07 yl )

Csw’ mm'l]- X2_a (—GIT, bf]fi‘_), (_byl_a _ayl_)
Csx” mw’/ll Xfa (_aajira _bxf)a (by;7 _&yf)
C’1 1 X;_a Xl_v X2_7 (xf_?yf_)’ (x]._7y]._)




Geometric class No. G20: Group (b) Dsgy - 3.1m,

O3z gz X;
Ds,,  3.12, X7
Ogvy, 3z lmy X2_
C3 3z Xérv Xfu X;

O2hy 12y/my1 (Oa yf_)
Cony 12y /my1 (=byi", —ayy)
Cth// 12@/” /myul (byf7 —ayi)

Ci T Xéi_a (xi_7yf_)

CQy 12y1 XI7 (07 yf)? (07 Y1 )

O2y’ 123/1 X1_7 (_byi_v _ayf—)a (_byl_a _ayl_)
C2y” 12y”1 X1_> (byii_a _ayf_)7 (byl y —ayy )
Osy 1my1 X2_7 (07yi‘_)7 ('T1_7O)

Csy’ 1my’1 X2_7 (—byi"_, _ayi’—)a (_al‘l_a bxl_)
Csy” 1my”1 X1 s (byfru _ayfr>7 <_ava —bl‘f)
Ol 1 X;, Xl_a X2_7 (xi_vyf_% (xl_vyl_)
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Hexagonal family; hexagonal system

Geometric class No. G21: Group

No. G22:
G21 G22
Gy 3. |G 3. [
Cy, 112, | Oy, 11m,  |(22,10)
¢y 1 ¢ 1 X3, (T2, Y2),

Cs - 6,
Csp, - 6.,

(z1,91)

Geometric class No. G23: Group Cgp, - 6./m.,

3.
6.
6.
3z

112, /m.

—|

112,

11m,

+ — -
X3, X1, X3

(23, 95)

x5, (23,93),

X1, (@3, 3),

X3, (23,15 ),

X3, X1, X3, (@3, y3), («1,97), (23,97), (7, 91)

(«f, )

(z3,92)

(z1,y1)
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Geometric class No. G24: Group Dg — 6,2,2,
Cey — 6,mymy,

No. G25:
G24 G25
Cs 6, Cs 6,
D3z 37;21’1 Cva Szmxl
Dgy 3z12y C3vy7 3z 1my
Cs 3, Cs 3,
D2 2:B2y2z Cgvz mxmyzz
Dg/ 290’ 2y’ 2z Cgvzl mm/my/ZZ
_D2// 2%” 2y// 22 C2,UZH m:L"’ my// 22
Cy, 112, Cy, 112,
ng/ 290’11 Csx’ mxlll
ng// 21’” 11 Csx” mn 11
Cyy 12,1 Cy  1myl
ngl 12y’ 1 Csy/ 1my/ 1
CQy” 12y//1 Csy// 1my// 1
Cl 1 Cl 1

12

2

3

K

X2, X3, X4

(x% 0)

(—azs, bxs)

(_a@, —bx2)

X2, (1‘27 y2)

X3, ($270)7
X3, (_a$27 bl’g),

X3, (—awe, —bxs),

X4, (1'270)7
X4, (—G.I'Q, b$2)7

X4, (—(mm —b$2)>

X2, X3, X4, (I’Q,ZJQ),

(931,0)

(_axlabfl)

(—axy, —bxy)

(07 yl)
(—byb —ayl)
(byh —Gyl)
(z1,91)




Geometric class No. (G26:

Group (a) Ds3p —

(b) Dsp —
G26a G26b
CSh 6z CSh 6,2
D33: 322x1 C?wa: 3zmm1
Csoys 3:1m, Ds,, 3.12,
Cs 32 Cs 3. X2, X3, X4
CQU:): 2zmymz C2'Uy m:pzymz (:C27 O)
CZU:B’ 2z’my’mz C2vy’ mw’2y’mz (—CLJIQ, be)
CZU:E” 21”my”mz C'21)y” m:p”2y”mz (—CLJIQ, _be)
Cs. 11m, Cls. 11m, xa, | (z2,y2)
CQw 2:61]- Os:v mx]-l X3, (l‘g, 0)7
CQJC/ 235/11 Cs:v’ mxull X3, (—GZEQ, b[EQ),
Cgm// 23[;//11 Gsz” mxnll X3, (—axg, —b{L‘Q),
Csy lmyl ng 12y1 X4, (ZL’Q, 0),
Csy/ 1my/1 ng/ 12y/1 X4, (—CL$2, b$2),
Csy” 1my//1 ng// 12y//1 X4, (—a$2, —bﬂfz),
C 1 ¢y 1 X2, X3, X4, (T2,Y2),
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6.2,m,y
6.my2,

(Il,o)

(—axy,bxy)

(—axy, —bxy)

(07 yl)
(—byl, —ayl)
(byr, —ay1)
(z1,91)




Geometric class No. G27: Group Dgj, — 6,/m.mzm,

CGh?
D3d:p7

Dy,
Doy
Do

C2hz

Cth
C2hx’
Congr

C'2 hy
C12 hy’

02 hy!!

MMy 1,
TN TNy 11

mI// my// mz
112, /m.

22/ M1l
2$//mx/11
21.///mx//1

12, /m,1
12y//my/ 1
12y///my//1

1

x;
X3

X{

X1

Xg

X3

Xy

+ t+ ot
Xo s X35 X4
+ —_ —
Xg 5 X145 X9
+ —_ p—
X3, X1, X
+ — —
Xgy X1y Xy
+ — —
Xg 5y X3, X4
+ — —
X35 Xg , Xy
+ — —
X4y X9, X3
+ +

X2, (‘r;?y;_)

X§7 ($;>0)7

XZJ’)F7 (_CLI;7 bx? )7
X;)_, (—0,1‘2 ) —b[lf;_),

xy, (—axy, —bx3),
X;_7 XS ) le_a (55;79;)7
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<_byf_7 _ayf_)

(byi, —ayi)

(a1, )




02:1:’
CZ:E”

Chy
CQy”

Osx’
ngc/ /

Cy
Osy”

Cy

Geometric class No. G27: Group Dgj, — 6./m.mzm,

2,11
2,11
2,11

12,1
12,1
12,01

my11
mxxll
mxull

1Im,1
1my/1
1my// 1

D,
Dy
D2//

C2vz
C2vz/
Csz”

OQ'UCC
C2vx’
CQvac”

C2vy
CZvy’
Ova”

J’_ J—
X35 X1,
+ J—
X3, X1,
+ J—
X35 X1,

Jr —
X4y X1,
+ —
K45 X1
+ —
X45 X1

X3, Xy
X3, X3,
X3, X3,
X1, X3,
Xi, Xz,
XI, X3,

+ —
WORRSE

2,2,2.
2022,
2, 2,02.

MMy 2,
Mg My 2,

mxumy// 22
112,

2,mym,,
2pmym,

2$// my// mz

Mg 2y M,
My 2y/mz

mz//2y//mz

11m,

xi, (23,0),

. (cart, br),
XI? (_ax2+7 bx;r)a
X9 4 (93';_70),

XZ? ("L‘;?O)?
. (wat,br)
XZ? (—ax;, bl’;),

+ — —. + .+
X9y X35 X4 3 (:E27y2)7

(x7,0),
(—CL.TT, bﬂ?—f),
(—CL.Z'T, _bx;r)’

(0,91,
(_byf—7 _ayr)a
(byi, —ayi),

X1, (3,0), (27,0),
XZa <—al';_,bx;_), (—aaffabﬂff)’
XZ? <_ax§r7 —bl‘;), (—awf, _bx;r)a

(0, 91),

(_byf_7 _ayr)a
bZL’;), (byfv _ayf_)a
Ty 7y1_)
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(z3,0)

(-CLI'Q_, bx2_)

(—ax;, —bl‘;)

(0,92)

<_by57 _ay5>

(bys , —ayy)

(z3,92)

(21,0)

(—(Iflfl_, bxl_)

<—CL.§L’I, _bxf)

0,91)

<_by;7 _ayf)

(byr, —ayy)

(z1,91)

(25,0),
(—azy, bxy),
<_ax57 _bxg)a

(73,0),
(—CL(L’Q_, me_)u
(—GIZ_, _be_)7

(0,37),
(_by2_7 _ay2_)7
(by57 _&yg)v
(0,95,
(—bys , —ayy),
(by2_7 _ay2_)7

cont.1/end

(1,0)
(_a$1_7 bm;)
(—Gﬁf, _bxf)

0,91)
(=byy, —ayy)
(byl_a _ayl_)
(0,91)
(_byl_> _ayl_)
(byfa _ay;)
(z1,0)

(_axl_v b$1_>
(—(1[)’}1_7 _bxl_)



Cubic system

Geometric class No. G28: Group T — 23

D2 21’2y2z (3173, y3>

022 112z ($37y3)a (070721)
C2w 2x11 ($373/3), (217070)
O2y 12y1 ($37 y3)a (07 21, 0)

C3p 3p (xlaxlaxl)

C(3q 3q (_3:17 —$1,.’L'1)

CBr 37‘ (xla —T1, _xl)

Css 35 (—551,371, 1171)

c; 1 (z3,93), [ (21,91, 21)
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Geometric class No. G29: Group T}, — m3

23 X1

mamym. | (x5, Y5)

2,2,2,  xy (x3,53), | (23,93)

112./m.  (x3,47),](0,0,2)
2./m;11  (23,93), | (2,0,0)
12,/my1  (x3,93),|(0,2,0)
gp (x;rax;rax;r)

gq (_xi_a ZET,ZET)

gr (ZUi’—, :BT? _xi_)

gs (_xfaxfa —.I‘T)

1 (3,93 ), | (1,91, 21)
mxmy2z (l‘gf, y3+)> (07 0, 2;)
meymz (xi—’i_a y;), (Zl_’ 0, 0)

1122 va (x;)r?y;;r)7 ($3,y5), (070721 )7 (anazf)
2,11 xi, (23,95 ), (23,95), (2,0,0), (21,0,0)
12,1 xi, (z3,93), (23,95), (0,2,0), (0,21,0)
11mZ (ZL“;J{,y;”), (0’072;1-)7 ($1_>y1_70)

mg11 (z3,935), (25,0,0), [ (0,27, 1)

1my1 (CU;_, yg—)v (Oa Zi‘rv O)) (yl_’ 07171_)

3p X1_> (mfaxf>xf)7 (xl_axl 7xl_>

3q X1_7 (_‘r—li_7 flf—ll—,l’ii_), (_flfl_, xfuxl)

37“ X1_7 (xf,—xf,—xf), (x1_7_x1_a_x1_)

38 Xfa (_x;rwx;r? x;r)a (_xfaxfa _:CI)

1 xi, (z3,93), (253,95), (1,90, 20), | (@1, 91, 21)

17



Geometric class No. G30:

No. G31:

G30 G31

T 23 T 23

D4z 4 2 2my D2dz Zz2mmzy
Dy, 4, 2y2yz D3y Z;c2y7nyz
D4y 4y222zz D2dy Z‘yQZTnzz
Dy 2,2,2. | Dy 2,2,2.
C&z z Sﬁz Zz

C4z T 541: Zz

Cuy ” Sy 4y

152z 2w§2xy2z 6sz 7nxﬂ7nxy2z
-521 2y22yz 2:6 anm MyzMy 2 2:6
ﬁ2y 22522%23; a?vy mzfmzz2y
Co. 112, Co, 112,

Coy 12,1 Coy 12,1

Cowy 12441 Cany  1migyl
Coye 12,1 Ceyz 1my.1
ngg 2y§11 Csyg mygll
0221 122w1 Cszm 1mz;v1
0221 2z51 1 Cszf mzfll
D3p 3p2m§ C3vp SPmQ@
ng 3q2m§ C3Uq 3qmmy
D3, 3r2xy Csor 3T7nxy
D35 352zy CSvs 3smmy
C3p 3p C3p 31)

Csq 3q Csq 3q

Cgr 3r CSr 37“

CBS 35 035 35

CH 1 Cﬁ 1

X2, (1‘3, 93)
(CC37O),
(—axs, bxs),

(—axs, —bxs),

($370),
(—axs, bxs),

(—axs3, —bxs),

Group O —432

Td — ZSm

(Oa 07 Zl)

(21,0,0)

(07 21, O)

(Oa 07 22)

(223070)

(07 22, O)

X2, (x?nyfi)? (070721)7 (070722)
X2, (553’93)» (213070)7 (223070)
X2, ($37?JS)7 (07Z1a0)7 (07Z2a0)

(23,0),
(z3,0),
(—axs, bxs),
(—axs, bxs),
(—axs, —brs),
(—axs, —brs),

(21,21,0),] [ (w3, —22,2) |
(z1,—21,0), (229 xQ,ZQ)‘
(0,21, 1), (22,2, — )‘
(0 ,xl,—xl),‘ (22, 372,:62)‘
(1,0,21), ‘ (=2 227952)‘
(—21,0,1), (1:2,22,:172,)‘

X2, ('1:37y3)7

($2,y2,2’2), ‘ ’ (331,?;1,2’1) ‘

18



Geometric class No. G32: Group O;, — m3m

T m3 x5
0 432 X1
Tq 43m Xy
T 23 x;, X] 5 X9

Dyp. 4z/mzm:cmxy (17;_’ 0)

Dyne 4x/mzmymyz (—ax?{, bac;')

Dupy  4y/mymom., | (—axg, —bzy)

Doy, Mgy My X;_, (:E;_, y;_)
C4hz 4z/mz (SUE,Fa O)a (03 07 Zi‘—)
Cine  4a/my (fa:r;', b:ck;f), (2,0,0)
Cany  4y/my (fa:r;', fb:r;'), (0, 27,0)
D2hz MpyMgyT (55;7 0); (Oa 07 Z;_)
Do My My My (—axd,bxd), (25,0,0)
Bth MZzMzg My (70“'17;_3 7b213;), (03 2;7 0)
Cth 112z/m2 Xéra ((E3 7y§r)7 (anvz;r)v (07072;)
Cone  24/my11 x5, (23,93), (217,0,0), (23,0,0)
Oth 12y/my1 X;_v (I;_,y;_), (Oa Z;—7O)v (Ov Z;v 0)
Conay 12zy/mzy1 ($§F7 0), (.%'iﬂzf,()), (xgra xéra Z;r)
Conay 247/ Mayll (ac;f, 0), (:cf7 —xf, 0), ‘ (x;r, x2+, z;)
CZhyz 12yz/myz]- (_ax;abx;)v (0,$T,$Y), (Z;,x;,—l’;r)
Cth? ZyE/myfll (_astr’ bx;)v (0’ xILv :UIL), (Z2+’ m;’ x;r)
Cthm 12zm/mzzl (—(II’;—, _bx;—)a (.’ET,O,$1~_), (_1’;,2;—,1;_)
Cthf 2zi/mz§]—1 (7(1‘1’;—3 7b$;_)a (7‘%?_30)561’_)3 (IC;,Z;’_,SU;_)
D3d10 gpmﬂ@ (I;_vx;rvx;r)
D3gq 3¢y (—x;, —T2 ,z;)
D3y grmxy (17;_7 —13;_, _‘T;_)
D3gs gs'rnar:y (—J);, .Z‘;_, —.Z‘;_)
C?ﬂ'p 7}0 X;_a (I;,SE;,I;—), (IT,.&ET,I’T)
031',(1 gq X;_, (7173_5 1) am;)a (71:1’_’ 1,-11-’ 'Tii_)
C3ir gr X;_, (iU;r, _1:;_7 —iL’;—), (zii_a _zii_a _zii_)
CBis gs X;_, (—33;_, -77;_7 —.73;_), (_1‘-1’_’ 1‘1’_’ _mii_)
Ci 1 X;_’ (I;,y;), (x;rvy;_?z;r)v (Iii_vy;rvzf_)
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D2dz
D2dw
D2dy

Geometric class No. G32: Group Oy, — m3m cont.1

4z2z21y
4,22,
442,24

Zz Zwmxy

4,2,my,

4,2.m
2:2,2.

4,my Mgy
4pmymy,

4ymmy

sz;c2xy

4:my2y,

ZyTanzac

11m,
mg11

1my1

x,, (z3,0),

X] (—asr:{f,bx;f),

X3, (23,0),

X5, (—azs,bzy),
Xy, (—azy, —bxy),
Xz, (23,0,

X2_7 (7ax§’bx3 )7
Xy, (—azy, —bxy),

x%, xi, x2:, (x%:,y%:), (xgz,yi), (0,_|r0,zl+)7 (OLO’ZSF)’ (07_07217)7 (0,_0,25)

Xia Xl_a X2_7 ($17yfi)7 (x?i,y?,_)a (Zl a_"(_)ao)7 (ZQ 7_9a0)7 (Zl a050)7 (ZQ 5070)

X2 ) X1 9 X2 ) (IIS. 7y3 )a (‘T3 7y3 )7 (0’21 70)7 (07Z2 a0)7 (0721_50)7 (07Z2_7O)

x5, (3,935 ), (0,0,2)), (0,0,25),

x5, (25,8), (217,0,0), (25,0,0),
3

x5, (3,935 ), (0,21,0), (0,2,0),

(z3,0)

(—azxs,bxy)

(—axy, —bxy)

(0,95)
(=bys , —ay3) ‘
(bys , —ays )

(0,0,21)

(21,0,0)

(0,2,0)

(0,0, 2)

(25,0,0)

(0,25,0)

(z5,0),
(—cwc?f7 bx?{),
(—azy, —bzy),

(335,0),
(7ax‘:’~>_7 bl‘;_),
(—axy, —bxy),

(0,95 ),
(=bys , —ays ),
(bys , —ays ),
(0,95 ),
(—bys, —ays ),
(bys , —ays ),

%ta (xiay%{)a (Oloazf)a (OLO,Z;)
3_; (333_71/;1)7 (Zl 79a0)a (ZQ aE)aO)
2 (373 » Y3 )’ (O>Z1 ,O), (0722 ,0)

(0,0,2), (0,0,27)
(217,0,0), (21,0,0)
(0,27,0), (0,27,0)
(0,0,23), (0,0,25)
(z;“,o,()), (25,0,0)
(0,25,0), (0,25 ,0)
(0,0,2), (0,0,2)
(217,0,0), (25,0,0)
(0,27,0), (0,25,0)
(0,0,23), (0,0,27)
(z;,o,()), (27,0,0)
(0,25,0), (0,27,0)

($;7y;,0)7 (m57y5’0)
0,217,971 ), | | (0,25, 5)
(y1,0,27),| | (y2,0,25)
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Geometric class No. G32: Group O, — m3m  cont.2/end

Covry  Mag2aym=  (25,0), (0,0,), | (27,27,0),| |(23,—25,0)
é\'2117@ 25 Mgym, (m;,O), (0,0,Z;), (z1,—21,0), (z3,75,0)
Cowyz  myz2yems  (—azf,bof),  (2,0,0), |(0.2y,27),| [(0,25,—5)
Cowz  2yzmy=ma  (—azf,bof),  (2,0,0), |02y, —27),| [(0,25,27)
6‘2vm M2z 220 My (fa:cé",fbxé"), (O,Z;_,O), (x1,0,27), (—x5,0,25)
Cho-z 2.zmeemy,  (—axd, —bxl), (0,25,0), |(z7,0,27), (—25,0,25)
12,1 xi, (23,0), (x3,0), (zf,21,0),  (a3,-23,25), (21,27,0),
2,711 xi, (23,0), (z5,0), (z7,—27,0), (2¢3,23,28),  (a7,—a7,0),
12,1 x, (-axy,beg),  (—azy,bxz),  (0,2f,zf),  (,23,—2F), (0,27,27),
2,211 xy, (—axf,bxf),  (—axy,bry),  (0,zf,—af), (z,23,23), (0,27, —z]),
12,1 x7, (-axy, —bag), (—azy,=b),  (aF,0,2f), (==3,23,2%), (a7,0,27),
2711 xy, (—axf,—bad), (—axy,—bxy), (—af,0,af), (23,23,23), (—x1,0,2]),
Imgyl x7, (23,0), 0,93), (zi,27,0), (23, —xF,29), |(z7,—a7,27),
magll  xy, (z3,0), (0,y5), (af,—21,0), (¢3,23,25), |(z1,27,20),
Imy.1  xi, (—axy,begy),  (=byz,—ays), (0,af,z7), (2,23, —z3), |(z1,27,—27),
myz11 Xf,(—ax}f,bxé"), (*by;g_,*ayg), (07I1+7*931+)7 (z;,x;,x;), (21,27 ,27),
Imzl xy, (—axy,—bag), (byz,—ays),  (27,0,27),  (=a3,25,23), |(—a7,21,27),
mgll  xy, (—axd,=bry), (bys,—ays),  (—={,0,2)), (23,2 ,23), |(x7,2,27),
D3y 3p2.5 Xy, (23,23, 25), (3,75, 25)
D3, 3q207y X1 s (_$§r7 —xj,x?% (—2y, —wy,25)
Dy 3,24 Xy, (w3, —a3,—x3), |(z5,—25,~x5)
D35 324y Xy, (—a3,23,—x3), |(-25,25,—25)
Cawp  3piag Xy, (23,23, 23 ), (1,27, 27)
Cavg  3qay X5, (—23,—x3,23 ), |(—7,—27,27)
Cavr  3pmMay Xy, (x5, —a3,—x3), |(zy,—zy,—27)
Cavs  Bsmay Xy, (=23, 23, —x3), |(=ay,zy,—27)
Cap 3p X3, %1, %5, (23,23,23), (a7, af), (x5, 25, 23), (7,27, 27)
Cag 3¢ X3,X, %y, (—a3,—x3,23), (—=f,—af,27), (—a5,-w5,23), (—ay,—27,27)
Car  3r X3, %1, %, (23, —af,—a3), (af,—af,—af), (25,-w5,-25), (a7, -2y, —27)
Cas 35 X3, X1, %, (—a3,23,—a3), (=zi,z7,—z]), (—w3,25,-23), (—=1,27,—a7)

Cr 1 xg,xy, Xy, (0, y), (e5,3), (e 0l 20), (23,03, 29), | (20,0020 ), | | (03,99 5 20
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