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1(a).[5 points] State Cayley’s theorem.
icomorphic 10 @

Eveary  Yroup G is ‘
Pe/}/m(/\/!’ﬁl"“loﬂ Cj(‘o"‘f) ¢

Smlojf‘c’w[@ o a

1(b).[5 points| Define a homomorphism between two groups.
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2.[10 points] Prove only one of the following theorems: Z, X Zy, = Zyy if
(n,m) = 1, or every subgroup of a cyclic group is cyclic.
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3.[20 points| True or false? Justify your answer, that is if true give a short
explanation why, if false give a counter-example.

(a) If G; and G4 are abelian groups then Gy x G» is also abelian.
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(b} The group {Z},, X) is a cyclic group. Recall that Z5, = {z | 1 < z <
12, (2,12) = 1}.
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(¢) Every 3-cycle is an even permutation.
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(d) Every cyclic group is abelian.
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bf 4.[15 points] Give examples of the following.

(a) A subgroup of S x Z4 isomorphic to Zs X Za.
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(b) An abelian group of order 8 where all of its elements (aside from identity)
have order 2.
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5.[10 points] Let G be a group. Take an element a in G. Consider the map
¢: G -+ G defined uisng o as:

#(z) = azal.

Using definition and elementary properties of a group show that ¢: G — G
is an isomorphism.
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6.[15 points| Let
(1234567
T\7423651
and 7 = (21)(2457). Write o and 7 as product of digjoint cycles, also deter-
mine if they are odd or even.
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7.]10 points| Write a list of all (non-isomorphic) finite abelian groups of order
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8.[10 points] Show that every group of order p, where p is a prime number,
is cyclic.
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9.[2 points] Draw cartoon face of Lagrange after he proved his theorem!
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