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Wi 3. In S,,, compute the number of the permutations of type 121222 ... prn
i n, COMP p yp ,

and prove the following formula
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Here X is the index (A1, g, -+, \y) such that ) . i\; = n.
(Hint: A1 2)
W 4. Let n > 2, prove that (12) and (123 ---n) generate the group S,,.
W 5. Let n > 3. Prove that (123), (124), ---, (12n) generate the group A,,.
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W 9. The conjugation induces an group homomorphism from G to Aut(Q).
We call the image of this morphism Inn(G) as inner automorphism group.
Prove that the group of inner automorphisms of a group G is normal in
Aut(G). We call the quotient group Aut(G)/Inn(G) as outer automorphism
group Out(G). 2% : AR FINAF AR EHEE H 3| Out(G) 49 mor-
phism # & iX A — A& Rty , AU hitps: //math.stackexchange.com/questions/1710620/do-

homomorphisms-h-to-operatornameautk-that-coincide-at-the-level-of-o ?rq=1,
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1. Let p be a prime number, G = {z € C |3 n such that 2" = 1}. Then
G is a group with usual multiplication, and every proper subgroup of

G are cyclic of finite order.

2. Prove that (Q,4) is not a cyclic group, but any finitely generated

subgroup are cyclic.

3. Let G be a nonabelian group. Prove that the group Aut(G) is not
cyclic. In particular, if |Aut(G)| is a prime number, then G is abelian.
(Hint: Consider the inner automorphism Inn(G) < Aut(G), prove
that Inn(G) = G/Z(Q))

W 13. (Burnside lemma) Suppose a finite group G acts on a finite set
S. Let F(g) = |{ x € S| gz = z}|, namely the number of fized point by
g. Write t as the number of different orbits of action G on S. Prove the

following formula
deG F(g)

t:
G

W 14. Let p be a prime number, G is a p-group. Prove that the number of

non-normal subgroups of G must be multiple of p.



W 15. Let G = GL,(C). Prove that G has no proper subgroups of finite

ndez.

W 16. Let G be a group, and A a normal abelian subgroup. Show that G /A
operates on A by conjugation , and in this manner get a homomorphism of

G/A into Aut(A).
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2EF—A Gy £ G LR ERER, REFNTAHERS ¢: Gz —
Aut(Gr). RMNMES XEZANRE ¢ b RAGIFATHPTE extension.
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ok dt s: Gz — Go, 1843 gos = Idg,. 1EPRIZHFEY s TARRE], H
FEudt s Gz — Go, #H R gos = Idg,, WHLEWH v: Gs — Gy, 1&
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kgt a: Gy X Gz — G2 4 a(a,b) = a- s(b). JERAIK & —/> AT,
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F o Z—AFFRM. B EZIANFRENT AERI c: G x Gs — Gy
BAF (a1,b1) - (az,b2) = (a1 4 (¢(b1))(az) + c(b1, b2), biba), E c i# &

(¢(b1))(c (bg,bg)) — C(blbg, bg) + C(b], bzbg) — C(bl,bQ) =0
AAEFE b1, Do, by € G L.

BAE T ¢ il &M, AR LXK (a,b) - (a2,b2) = (a1 +
(¢(b1))(az) 4 c(by,b2),b1ba) £ G x G3 E& LB H, (BRI & —/FF
M), Bk Gs £ G LY extension.
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Bk Gi = Z, Gz = C, Z &% p WHaFAE, ¢ F /L. 129 H*(C), Z) =
C, FHIRE|2T L84 extension.



