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1. Let ¢ : G — G’ be a group homomorphism. Show the following:

(a) If H' is a normal subgroup of G’, then ¢~!(H’) is also a normal subgroup.
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(b) If ¢ is an epimorphism and H is normal subgroup of G, then ¢(H) is a normal
subgroup of G'.

(c) Give a counter example, where the result of part (c) does not hold if ¢ is not an
epimorphism.
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2. Let ¢ : G — G’ be a group homomorphism with ged (|G|, |G’|) = 1. What are the
possibilities of ¢?

3. What is the kernel of the following homomorphism:

(pZZ45—>Z45
X — bx

4. Let ¢ : G — G be a group homomorphism. Define the set
F:={acG|¢p(a) =a}

i.e., F is the set of elements in G that are fixed under ¢. Prove that F is a (normal)
subgroup of G.
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5. Let ¢ : G — G’ be an isomorphism. Prove the following:

(@) o(¢(a)) = o(a)
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6. Find the left regular representation of U(10) and U(18). are the two groups iso-
morphic?



