5 (15 pts.) Let f=(1,7,2,6,5) and g = (4,5,3,2) be cycles in 57.
. (a) Write the product fg es a product of disjoint cycles.

{o=032u)2 6 5y

(b} Write fg as a product of transpositions.

fg=0WUDONGsNEe)

" {c) Determine whether fg is even or odd. :

(o ® apoduck o oad number of Arowpositons
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{d) Fiad the order of fyg.

fg= (13 203 65) _
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e) Find (fg)™.
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READ THE PROBLEMS CAREFULLY AND GIVE DETAILED WORK

1.{10 pts.) Find all incongruent solutions of the congruence 6z = 15 (mod 27).
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& 2x=5 (med B)

as (5.9)=4
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2.(5 pts.) Let H be a subgroup of the group G. Prove that gHg~* = {ghg™* : h & H} is a subgroup
of G for any g € G.
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3. (10 pts.) Let G be a group and f : G — G be the map defined by f(z) = z=?. Prove that
f is an isomorphism if and only i & is abelian.
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4. (20 pts.) Let G = (o) where |G} = 15. _ 6 _ % QO‘: e ) Cli i &%J e )@\ %/\3

{a) List sll clements that generate G.

- (e, \5 )=\
A @baiﬁ\u %e/\ef‘&,kﬂG-

(b} List all subgroups of G.

(> == ag iriviol  sugeoup
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{c) List all elements of order 5. P 5
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(d} Are there any elements of order 4 in G?7 Why?
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