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Answer Four Questions Only.

1. (a)LetF be the set of all Jfractional linear trahafarmatiom of the complex plane. That
is, F is the set of all functions

f:C— C with
az+b
/@)= cz4+d

where the coefficients a, b, ¢, d are integers with ad-bc=1. Show that F forms a
group under composition of functions,

(b) Let G be a group. Let
| Co(x)={geC|gx=xg}=G.
Prove that C; (x)< G

2. (a) Using regular polygon construct the Dihedral group Dy.

(b) Suppose that G is a group with the property that x* =1, for x € G. Show that G
must be abelian.

(c) Does there exist a group G containing elements a, b such that @* = 5* ={(ab )3 =17

Justify your answer.

3. {(a) Let G be a finite group of even order. Show that G must contain an element of
order 2.

(b) Suppose that G is a group and that |G|=4. By considering the orders of the

elements of G (or otherwise), prove that G must be abelian.

(c) Find all subgroups of Z,; and draw the lattice diagram of subgroups.
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4 (a) State and prove the Lagrange’s theorem.

(b) Sﬁiapose that G is a group: and that K, L are both normal subgroups with the
property that K L=e, where e is the identity element of X and L. Prove that every
element of X' commutes with every element of L.

+

(c) Let G be a group. Suppose that A <G and that IG : Hl =2.Provethat H > G.

1 2345678 9 10
2 31 4657810 9

(i) Write o as a product of disjoint cycles.
(i1) Find the order of & .
(iii) What is the inverse of o .

(VIfr=(1 2 4 8 10 5)(3 7),find oor.

5. {(a)Let o =[ J be a permutation.

(b) State and prove the Class equation.

6. (a) Let G, G,, H,, H, be groups, and suppose that x4 :G, — H, and z,:G, —> H,
-are group isomorphisms. Define - : - _
H:GxG, > HixH, b

f”(xlsxz) = (/ui (xl)hu'.z (xz))
forall (x,x,) =G, xG,. Prove that y is a group isomorphism.

(b) State and prove the Second isomorphiém theorem.

(c) State the Third isomorphism theorem.



