Groups of ordey 2
Fix * o group G with |Gl =12
* H<G a Sylow A-subgroup [H|=?
K <G a Sylow 3-subgroup [K|=?
Slow3 = H has conjugates |3 and = 1(2)
K hag conjugates ‘Lf and =1(3)
He=Cy or H= CyxC,
Lemma: H<G or K< G or both.
PE: K 4G = Y conjugates of K
= 8 elements of order 2 in G
= U elements vemajn.
Since H has no elements of order 3,
H = G \{elements of order 3}.
H<G since same is true of gHg O
Lemma = G = HxK if both are normal
HxK i K46
KxH if H46
+ HxK: G = CyxC, or 6= CyxC,xC,
© HxK: GCX = {conjugades of K} by conjugation

XI=4 = G — S,
X = {K,., Ky}
ker (G = Sy) = Ng(K)o--~ No(Ky)
Z ¢,
Ne(Ki) = 1G] = |G|/|(9:<i| = 1/ = 3
= No(Ki) = K,
> N KK = [1]
= G= 8.




But G has § elements of order 3 in S,

= every permutation in G is even
> G=Ay sine IA] = I
Note: H = Cy%C, is forced
K H:Let K= {1, 4,2}
Aut K =Cy = {idy, (g =4}
Case 1: rj = Cy = 3! nontrivial H— Aut K

{I)XIXJ)XS} X H(/‘aH%a)
e idy
G =(xy|x! =1, 42 =1, xyx! = Aa""),

Case d: H = Cy xC;

H—>Au‘|' K nontriviel = 3! ueH with Uiy >y
u# 1

(u) = ker 5 choose this to be Cj
C, = Aut K

= G = (Kxca)xca
Ci commutes with K

S, xC,
D, [Mi#10)].

IR

IR

Conclusion: #(groups of order 13) = 5.




