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Sym(C) = S,

‘{H :H < Sym(C’)}‘ =30
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Sym(T) =
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Sym(T) = A4

‘{H CH< Sym(T)}‘ =10
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Sym(T) = Ay
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Sym(T) = Ay

Proof.
(1) To find all even perms. in Sy
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Sym(T) = Ay

Proof.
(1) To find all even perms. in Sy

(2) To show that ’Sym(T)‘ < ‘54’

0
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Clockwise
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Rotate through vertices:

Fixing 1: p1 =(234) pf =(

Fixing 2 : p = ( ) (

Fixing 3:p3 = (124) pi=(142) pi=1
(123) (

Fixing 4 : py =
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i (hfwei@nju.edu.cn)

Rotate through edge-edge:

r1 = (14)(23)
ro = (12)(34)
rg = (13)(24)
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Rotate through edge-edge:

r1 = (14)(23)
ro = (12)(34)
rg = (13)(24)
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pr=(234) pi=(243) "= (14)(23)
pa=(134) p3=(143)

ps=(124) p=(142) 2= (12E Y
pi=(128) B=(132) o= (3@

Sym(T) = Ay = qid, 3-cycle, 2-2-cycle
#=8 #=3
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‘{H :H < Sym(T)}‘ =10
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‘{H :H < Sym(T)}‘ =10

H <Ay — |H|=1,2,3,4,6,12
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‘{H :H < Sym(T)}‘ =10

H <Ay — |H|=1,2,3,4,6,12

id (#=1)

(r1),(r2),(rs) (# =3)
(1), (p2), (p3), (pa) (3 =4)
{1,r,r2,m3} = Ky (#=1)
(# =0)

[H| =

S e W N =
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Theorem (Groups of Order 4)

|G| =4=—= G=7ZsVG=Ky=7sx Ly
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Theorem (Groups of Order 4)

|G| =4=—= G=7ZsVG=Ky=7sx Ly

0
3 1
2
Ky =279 X7
Zs 4 2 2
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Theorem (Groups of Order 4)

|G|:4:>GgZ4VGgK4gZ2XZQ

Proof.
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Theorem (Groups of Order 4)

|G|:4:>GgZ4VGgK4gZ2XZQ

Proof.
|G| =4,H<G = |H|=1,2,4
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Theorem (Groups of Order 4)

|G|:4:>GgZ4VGgK4gZ2XZQ

Proof.
|G| =4,H<G = |H|=1,2,4

daeG:lal =4
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Theorem (Groups of Order 4)
|G|:4:>GgZ4VGgK4gZ2XZQ
Proof.
|G|=4,H<G = |H|=1,2,4
VaeG:a#e = |a| =2
daeG:lal =4
DJ
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Theorem (Groups of Order 4)
|G|:4:>GgZ4VGgK4gZ2XZQ
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|G|=4,H<G = |H|=1,2,4
VaeG:a#e = |a| =2
daeG:lal =4
G:<a>%Z4
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ng Wei (hfwei@nju.edu.cn) 4-5 Polyhedral Groups (I) April 08, 2019 15 / 24



Theorem (Groups of Order 4)

|G|:4:>GgZ4VGgK4gZ2XZQ

Proof.
|G| =4,H<G = |H|=1,2,4
VaeG:a#e = |a| =2
daeG:lal =4

H =1{e,a,b,ab
G:<a>%Z4 { }

a®> =b%=e,ab=ba

O]

V.

Wei (hfwei@nju.edu.cn) 4-5 Polyhedral Groups (I) April 08, 2019 15 / 24



Theorem (Groups of Order 6)

|G| =6 =
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Theorem (Groups of Order 6)

G| =6 — G =7V G=Ds
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Theorem (Groups of Order 6)
|G| =6 = G=ZsVG= D J

N |

[ o

4

\3/ N
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Theorem (Groups of Order 6)

|G|:6:>GgZG\/GgD3
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Theorem (Groups of Order 6)

|G|:6:>GgZG\/GgD3

|G| =6,H<G = |H|=1,2,3,6
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Theorem (Groups of Order 6)

|G}:6:>G§ZG\/GQD3

|G| =6,H<G = |H|=1,2,3,6

(1)Ja e G,la| =6 = G = (a) =Zs
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Theorem (Groups of Order 6)

|G}:6:>G§ZG\/GQD3
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(2)Vae Gya#e = |a|=2V]a| =3
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Theorem (Groups of Order 6)
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Theorem (Groups of Order 6)

|G}:6:>G§ZG\/GQD3

|G| =6,H<G = |H|=1,2,3,6

(1)Ja e G,la| =6 = G = (a) =Zs
(2)Vae Gya#e = |a|=2V]a| =3

JaeG:lal =2 JaeG:lal =3

G= {e,a,az,b, ba,baz} (a® =b*=¢)
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G= {e,a,aQ,b, ba,baQ} (a®> =b* =e)
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G= {e,a,aQ,b, ba,baQ} (a®> =b* =e)

(2.1) ab = ba
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G= {e,a,aQ,b, ba,baQ} (a®> =b* =e)

(2.1) ab = ba

G ={a,b|a®=0b*=e ab=ba) = ZLg
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G= {e,a,aQ,b, ba,baQ} (a®> =b* =e)

(2.1) ab = ba
G ={a,b|a®=0b*=e ab=ba) = ZLg

(2.2) ab = ba*
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G= {e,a,aQ,b, ba,baQ} (a® =1?

(2.1) ab = ba

G ={a,b|a®=0b*=e ab=ba) = ZLg

(2.2) ab = ba*

G={(a,b|a®=b>=ebabt =a!)
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.
Theorem (Theorem 6.15)
Ay has no subgroup of order 6.
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.
Theorem (Theorem 6.15)
Ay has no subgroup of order 6.

By contradiction.
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Theorem (Theorem 6.15)
Ay has no subgroup of order 6. J

By contradiction.

Suppose that A4 has a subgroup H of order 6.
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.
Theorem (Theorem 6.15)
Ay has no subgroup of order 6.

By contradiction.

Suppose that A4 has a subgroup H of order 6.

H*®7¢ — H=Ds
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Theorem (Theorem 6.15)
Ay has no subgroup of order 6. J

By contradiction.

Suppose that A4 has a subgroup H of order 6.
H*®7¢ — H=Ds

D3 = {e,a, a?,b, ba, ba2} (> =0 =e,bab t =a™!)

r Wei (hfwei@nju.edu.cn) 4-5 Polyhedral Groups (I) April 08, 2019 19 / 24



Theorem (Theorem 6.15)
Ay has no subgroup of order 6. J

By contradiction.

Suppose that A4 has a subgroup H of order 6.
H*®7¢ — H=Ds

D3 = {e,a, a?,b, ba, ba2} (> =0 =e,bab t =a™!)

D3 contains 3 elements of order 2.
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Theorem (Theorem 6.15)
Ay has no subgroup of order 6. J

By contradiction.

Suppose that A4 has a subgroup H of order 6.
H*®7¢ — H=Ds

D3 = {e,a, a?,b, ba, ba2} (> =0 =e,bab t =a™!)

D3 contains 3 elements of order 2.
H contains 3 elements of order 2.

{1,r1,r9,r3} CH

K4§ {1,?“1,7"2,7’3} SH:> 4 ’ 6
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I'(G,S), S isa generating set
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= (284) 2= (249 s
b= (184) 3= (143)

ps=(124) p2=(142) 2= 2
pi=(123) A=(132) o= (3@
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= (284) 2= (249 s
b= (184) 3= (143)

ps=(124) p2=(142) 2= 2
pi=(123) A=(132) o= (3@

a=(123) b=(12)(34)
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a’b «—— ab



a*h «—— ab

/AN

aba ——— ba ba? — bab
a’ba
ad=0=1
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a*y «—— ab

\/
|
A

a
aba «— ba ba®> «—— bab
a’ba aba?

ad=0=1 (ba)®=1
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