Grupy bez osy symetrie

G| E
A1l
| E
2,2 2
Agl1 1 |R.,R,.R. {w’y’z
TY, T2, Yz
Ayl -1 T,Y, 2
Cs |E 6n
2 2
+ I’:y
A 1 1| z,y,R, {ZQ’Zy
A1 -1~z R, Ry| yz,x2
C, Grupy
G| E G,
Al 1 z, R, 22,2, 2% 2y
Bl —-1|x,y, R, Ry Yz, T2
Cs E C; 3 € = exp|27i/3]
A 1 1 1 z, R, 22 4+ y?, 22
1 e & |z+iy, Ry +iRy)\ | (2% — 2, 2y)
1 & e |z—iy,R, —iRy (yz,zz2)
C.| B C C €3
A 1 1 1 1 z, R, 22 4+ y?, 22
B 1 -1 1 -1 22 —y?, zy
1 i -1 —i|z+iy R, +iR,
E {1 —i -1 i |z—iy, Ry —iR, (y2, 22)

Cs E ¢ (€2 ¢ € = exp|27i/5]
A 1 1 1 1 1 z, R, 2% 492,22
1 & €2 2% ¢ T +iy, Ry +iR,
Er { 1 e* &2 ¢ ¢ r —iy, Ry — iR, (y2, 22)
1 &2 & e 2 s o
E2 { 1 5*2 € c* 52 } (l‘ -y ,xy)
Ce E ¢ ¢ ¢, 2 &3 € = exp|[27i/6]
A 1 1 1 1 1 1 z, R, x4+ 92,22
B 1 -1 1 -1 1 -1
1 & - -1 — ¢ x +iy, R, +iR,
Er { 1 & — -1 —* ¢ } x —iy, R, — iR, (2,92)
1 - —e 1 —&* —¢ 2 9
Bz { 1 — - 1 —¢ —5*} (2% =% 2y)
C:| B C, 2 3 Cf CE (8 € = exp[2mi/7]
A 11 1 1 1 1 2, R, 22 + 92, 22
1 e e & e 2 ¢ z+1iy, Ry +iR,
Er { 1 ¥ &2 ¢ 8 2 ¢ r —iy, Ry — iRy (22,y2)
1 52 5*3 e* c 53 5*2 9 9
E2 { 1 8*2 53 e e* 5*3 € (CE -y ,(Ey)
E 1 & e g2 g2 ¢ g3
3 1 e ¢ &2 g2 ¢ ¢
Lo A A3 A5 3 AT _ :
Cs E C C, C; C, C C; Cf € = exp|27i/8]
A 1 1 1 1 1 1 1 1 Z, R, 22 4+ 92,22
B 1 -1 1 -1 1 -1 1 -1
1 ¢ i —e* -1 — —-i £ x +iy, Ry +iR,y
Ey { 1 & -1 —e -1 —&* i € x —1iy, R, — iR, (x2,y2)
1 i -1 -i 1 i -1 —i 9 9
Ex { 1 =i -1 i 1 —i -1 i } (2% —y?, zy)
1 — i & -1 & —-i —£
Es { 1 e -1 e -1 ¢£* i —¢




Cny Grupy
Cov |E Cy 6y(xz) 6.(y2)
A1 1 1 1 z | 2?92, 22
Ay |1 1 -1 -1 R, Ty
Bi|1 -1 1 -1 |z,R, Tz
Byl -1 -1 1 Y, Ry Yz
Csv | E 2C; 36,
A1 1 1 z x4+ 92, 22
A1 1 -1 R,
E |2 -1 0 |(z,9),(Rs,Ry) | (2 — 9%, 2y), (v2,y2)
Cuw |E 2C, Cy 26, 264
Al 1 1 1 1 z 2%+ 9?22
A |1 1 1 -1 -1 R,
B;j1t -1 1 1 -1 22 — g2
Bt -1 1 -1 1 Ty
Ef2 0 -2 0 0 |(z,9),(Rs,Ry)| (22,y2)
Cov | B 20, 262 56, | a=2cos72° B =2cos144° |
A1 1 1 1 z 22 + g2, 22
Ao ll1 1 1 -1 R,
Ei1]2 « 16 0 | (z,9), (Rs, Ry) (xz,y2)
E2 2 ﬁ « 0 (I,C2 - y27 IEy)
Cov | E 2C4 2C; C, 36, 364
A ||l 1 1 1 1 1 z 22 492,22
Al 1 1 1 -1 -1 R,
Bi|1 -1 1 -1 1 -1
By |1 -1 1 -1 -1 1
Ei |2 1 -1 -2 0 0 |(z,9), (R, Ry) (zz,y2)
E2|2 -1 -1 2 0 0 (22 — %, 2y)

Cgh E CQ 1 Oh
Ag |1 1 R, |2%4% 2% 2y
B ||1 -1 1 —-1|R; Ry Tz, Yz
Ayl 1 -1 -1 z
Byl -1 -1 T,y
Can|| B C; C2 6, S; S3 € = exp[27i/3]
A’ 1 1 1 1 R, 2 + 92, 22
1 e ¢ 1 € e* T+ 1y 9 9
/ J—
E { 1 ¢ ¢ 1 ¢g* € T — 1y } (" —y* 2y)
A" 11 1 -1 -1 -1 z
1 ¢ & -1 —e —&*|R;+iR
" T Yy
2 { 1 & ¢ -1 —&* —¢ |R,— iRy} (22, 2)
Cm| E C, C C3 1 S 6, S,
A, 1 1 1 1 1 1 1 1 R. 22 + 92, 22
B, 1 -1 1 -1 1 -1 1 -1 2 — 2 2y
1 i -1 —-i 1 i -1 —i|Rg;+1iRy
= { 1 - -1 i 1 —i -1 i |R, —iRy} (22,y2)
Ay 1 1 1 1 -1 -1 -1 -1 z
B, 1 -1 1 -1 -1 1 -1 1
B 1 i -1 —-i -1 —-i 1 i T +1iy
v 1 —-i -1 i -1 i 1 —i| z-1iy




D, Grupy

D, 15 CQ CQ(CU) CQ(x)

Al 1 1 1 22, y2, 22

B:||1 1 -1 -1 | z,R, Ty

By||1 -1 1 -1 |y, Ry Tz

Bs|l1 -1 -1 1 z, R, Yz

Dy || E 2C; 3CY

A1 1 1 22 + 4?2, 22

A1 1 -1 %R,

E|2 -1 0 |(z9),(RsRy)| (2 —y? 2y), (v2,y2)

Dy ||E 20, Cy(=C3) 2C, 204

Al 1 1 1 1 x4+ 92,22
A1 1 1 -1 -1 z R,

B;f|1 -1 1 1 -1 2 — 92
Baf|1 -1 1 -1 1 Ty
Ef|2 0 -2 0 0 |(z,9),(Rs, Ry)| (x2,y2)
Ds | E 2C; 202 50, | a=2cos72° = 2cos144°

A1 1 1 1 22 4+ y?, 22

A1 1 1 -1 2 R,

El 2 @ ﬂ 0 (xay)a (Ra“vRy) (JjZ,yZ)

E2]2 B a 0 (2% — y* zy)

D ||E 20, 2C, C, 3C, 3CY

Al 1 1 1 1 1 22 +y? 22
A1 1 1 1 -1 -1 2 R,

Byl[1 -1 1 -1 1 -1

By ||1 -1 1 -1 -1 1

Exf[2 -1 -1 2 0 0 (22 — 92, 2y)

Dna grupy

Dy ||E 25, C, 20, 264

Ay |1 1 1 1 1 x4+ 92, 22

A, |1 1 1 -1 -1 R,

B, |1 -1 1 1 -1 2 —y?

Bt -1 1 -1 1 z Ty

E |2 0 -2 0 0 |(z,y),(Re, Ry) | (x2,y2)

Dsg |E 2C; 30, 1 25, 364

A1 1 1 1 1 1 2 4+ y?, 22

A/l 1 -1 1 1 —1| R,

E. |2 -1 0 2 =1 0 [(Ry,Ry)|(z*—y%ay),(22,92)
Al 11 -1 -1 -1

Aoyl 1 -1 -1 -1 1 P

E.[2 -1 0 -2 1 0] (2,9

Dy ||E 25, 20, 283 C, 40, 444

A |11 1 1 1 1 1 % +y? 22

As || 1 1 1 1 1 -1 -1 R,

B |1 -1 1 -1 1 1 -1

By |1 -1 1 -1 1 -1 1 z

E; |2 v2 0 —v2 -2 0 0| (z,9)

E- |2 0 -2 0 2 0 0 (22 — 2, 2y)
Es|[2 —vV2 0 V2 -2 0 0 |(R,R) (xz,yz)

Dsq ||E 2C5 202 5C, 1 253, 2S,, 564 |a=2cos72° [ = 2cos144°
Aglflt 11 1 1 1 1 1 22 + 42, 22
Ay || 1T 1 1 -1 1 1 1 -1 R,

Egll2 o« B8 0 2 « Ié] 0 | (Rz, Ry) (xz,yz)
Ex|2 B8 o 0 2 5 a 0 (2 — y?, zy)
Al 1 1 1 1 -1 -1 -1 -1

Ayl 1 1 -1 -1 -1 -1 1 z

Elu 2 « 6 0 -2 —«a *ﬂ 0 (l',y)

Eowl| 2 0 « 0 -2 -3 —a 0
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{,C2 + y27z2

(2% =y zy)

(zz,y2)

Dvacetisténna grupa

In |E 12C; 12C% 20C; 15C, i 1283, 125, 20Ss 156 | a=3i(1++5) B=1(1-5)
Ag 1 1 1 1 11 1 1 11 2+ y? + 22
T |3 « 3 0 -1 3 «a 3 0 -1|(R.,,R,,R.)

Ty |3 B o o -1 3 8 o 0 -1

Gg |4 -1 -1 1 0 4 -1 -1 1 0 222 — 12 — 3
H, |5 0 0 -1 1 5 0 0 -1 1 { z? —y? }
Ay, |1 1 1 1 1 -1 -1 -1 -1 -1 TY, Yz, T2
Tin|3 «o 8 0 -1 -3 -« -3 0 1 (z,y,2)

Tou |3 8 o 0o -1 -3 -3 —a 0 1

G,|4 -1 -1 1 0 —4 1 1 -1 0

H, |5 0 o -1 1 -5 0 0 1 -1




Dy grupy

Don | E Gy Cyy) Co(w) 1 o(xy) d(zz) 6(yz)

Ag |11 1 1 1 1 1 22,2, 22
Byg[1 1 -1 -1 1 1 -1 -1 |R, Ty

By |[1 —1 1 -1 1 -1 1 -1 |R,| az

Bag |1 —1 —1 1 -1 -1 1 |R,| w2

A |1 1 1 -1 -1 -1 -1

Bl 1 -1 -1 -1 -1 1 1 |z

Bou |1 -1 1 -1 -1 1 -1 1 |y

Ba, |1 -1 -1 -1 1 1 -1 |z

Dap | E 20, 3C, 6, 25; 36,

Ajfr 11 1 1 1 2% +y? 22

Ablt 1 -1 1 1 -1| R,

EfJ2 -1 0 2 -1 0 (z,y) | (2% —y? zy)

A7l 1 1 -1 -1 -1

Ayt 1 -1 -1 -1 1 z

Ef|2 -1 0 -2 1 0 |(RsRy) (xz,yz)

Dy |E 2C, C, 2C, 204 1 25, 6n 26, 264

Agflt 111 1 1 1 1 1 1 x? 92,22
Agf1 1 1 -1 -1 1 1 1 -1 —-1| R,

Byl -1 11 -1 1 -1 1 1 -1 z? —y?
By |1 -1 1 -1 1 1 -1 1 -1 1 Ty
E. |2 0 -2 0 0 2 0 -2 0 0 |(RsRy)| (zz,y2)
Apfft 11 1 1 -1 -1 -1 -1 -1

Ayl 11 -1 -1 -1 -1 -1 1 1 z

Bl -1 1 1 -1 -1 1 -1 -1 1

By |1 -1 1 -1 1 -1 1 -1 1 -1

E.[[2 0 -2 0 0 -2 0 2 0 0| (9

Dsn || E 2C; 2C3 5C% 6y 2S5 253 56y | a=2cos72° B =2cos144°
Ajfr 11 1 1 1 1 1 %+ y? 22
Ayt 1 1 -1 1 1 1 -1 R.

Ei||2 «a B 0 2 a g 0 (x,y)

E, |2 g o 0 2 B o O (22 — y?, 2y)
A7t 11 1 -1 -1 -1 -1

Ayt 11 -1 -1 -1 -1 1 z

Ef |2 o« B 0 -2 —a —f 0 |(Rs,Ry) (xz,yz)
Ef|2 g o 0 -2 -8 —a O

Den | E 2C 20, C, 304, 3CY 1 25, 25, on(zy) 364 36y
Agflt 11 1 1 1 1 1 1 1 11 ® +y? 2°
A1 11 1 -1 -1 1 1 1 1 -1 -1| R,
Byl -1 1 -1 1 -1 1 -1 1 -1 1 -1
Byl -1 1 -1 -1 1 1 -1 1 -1 -1 1
Egl2 1 -1 -2 0 0 2 1 -1 -2 0 0 [(R,R)| (2292
Eyl2 -1 -1 2 0 0 2 -1 -1 2 0 0 (22 — 42, zy)
Apjft 111 1 1 -1 -1 -1 -1 -1 -1
Agef1 11 1 -1 -1 -1 -1 -1 -1 1 1 z
Bl -1 1 -1 1 -1 -1 1 -1 1 -1 1

By, |1 -1 1 -1 -1 1 -1 1 -1 1 1 -1
Enll2 1 -1 -2 0 0 -2 -1 1 2 0 0| (z,9)
Eou|2 -1 -1 2 0 0 -2 1 1 -2 0 0




S, grupy

S| E S ¢ S3
A 1 1 1 1 R, % + 92 22
B 1 -1 1 -1 z 2?2 — % xy
1 i -1 —i|xz+iy, R, +iR,
2 { 1 —i -1 i |z—iy, R, —iR, (22,y2)
Ss EC 2 1 8 S e = exp|[27i/3]
A, 1 1 1 1 1 R, 2% +y? 22
1 e ¢ 1 € e | Ry +iRy 2 9
Eg { 1 6* € 1 5* € R;C lRy} (Jj Y 7372./),(332,:1/2)
Adl 11 1 -1 1 1 P
1 e & -1 — —€*| xz+1iy
By . . :
1 ¢ e —1 —&* —¢ T — iy
s B & ¢ & ¢ 5 & 8 -y
A 1 1 1 1 1 1 1 R. x4+ 92,22
B 1 -1 1 -1 1 -1 1 -1 z
E 1 ¢ i —e* -1 — -1 ¢€* T +1iy
! 1 & —-i —e -1 —e* i € T — 1y
1 i -1 —i 1 i -1 —i y
Ea { 1 - -1 i 1 —i -1 i } (@" =y 2y)
1 —e i e -1 e -1 —¢* R, +iR,
Es { 1 —e* —i e -1 & i - |R,— iRy} (22, y2)
Linearni grupy
Cov || B 2C_(¢) 2C (20) 006,
Ay ()| 1 1 1 1 z 22+ 9?2 22
Ay (7)1 1 1 R | R,
E; (II) || 2 2cos¢ 2cos2¢ 0 |(x,v),(Rs Ry) (xz,yz)
Es (A) || 2 2cos2¢ 2cosdo 0 (2% —y?, zy)
E, 2 2cosng 2cos2ng 0
Dectr E 2C_(9) 006y 1 28 () ooC)
A ()] 1 1 11 1 1 z? +y?, 22
Age (2,) | 1 1 -1 1 1 -1 R.
Eig (Ilg) || 2 2cos¢ 0 2 —2cos ¢ 0 | (Rs, Ry) (xz,yz)
Eog (Ag) || 2 2cos2¢ 0 2 2cos 2¢ 0 (22 — 42, zy)
| D 2 2cosng 0 2 (=1)"2cosng¢ 0
A (ZH |1 1 1 -1 —1 —1 z
Agy (37) || 1 1 -1 -1 —1 1
Eiy (ILy) || 2 2cos¢ 0 -2 2cos ¢ 0 (x,y)
Eou (Ay) || 2 2cos2¢ 0o -2 —2cos2¢ 0
Enu 2 2cosng 0 —2 (=1)""'2cosn¢ 0




Kubické grupy

T| E 4C; 4C2 3C, £ = exp[2mi/3]
A 1 1 1 1 2% 4y + 22
1 e e* 1 2 .2 .2 .2 2
E { 1 & = 1 } (22% — 2% —y*, 2% — y°)
T 3 0 0 -1 (xvyaz>7(Rvay7Rz) (;vy,;vz7yz)
Tn| B 4C; 402 3C, 1 483 4Sy 36y £ = exp[27i/3) |
A, 1 1 1 1 1 1 1 1 22 + 2 + 22
1 e ¢ 1 1 ¢ 1 o 2 .2 .2 .92

Eg { 1 & € 1 1 e € 1 } (2¢% —2® — 9%, 2% —¢?)
T, 3 0 0 -1 3 0 0 -1 (Rs, Ry, R>) (xy,xz,yz)
Al 11 1 1 -1 -1 -1 -1
E 1 ¢ e* 1 -1 — —&& -1

v 1 & € 1 -1 —e* — -1
T, 3 0 0o -1 -3 0 0 1 (z,9,2)
Ta||E 8C; 664 6S,  3C,

O |E 8C; 6C, 6C, 3C,(=C2)
Arflt 1 1 1 1 2?2 +y? + 22
A1 1 -1 -1 1

Ef2 -1 0 0 2 (222 — 2% —y2, 2% — 4?)
T |3 0 -1 1 -1 (x,y,2), (Rs, Ry, R>)
T2 |3 0 1 -1 -1 (z,y,2) v Iq (zy,x2,y2)

On |E 8C; 6C, 6C, 3C,(=C3) 1 6S, 854 36y, 664
At 1 1 1 1 11 1 1 1 a4 y? + 22
A |1 1 -1 —1 1 1 -1 1 1 -1

E. |2 -1 0 0 2 2 0 -1 2 0 (222 — 2% —y2, 2% — 4?)
Tge|3 0 -1 1 -1 3 1 0 -1 —1|(Rs Ry R,)
Ty |3 O 1 -1 -1 3 -1 0 -1 1 (xz,yz, xY)
A1 1 1 1 1 -1 -1 -1 -1 -1
Al 1 -1 -1 1 -1 1 -1 -1 1

E.[2 -1 0 0 2 -2 0 1 -2 0
T3 0 -1 1 -1 -3 -1 0 1 1 (x,y,2)
Toul|3 0 1 -1 -1 -3 1 0 1 -1







