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1. [6 marks; 1 mark for each part.] Let 7 be a group with operation ‘multiplication’ and
identity element e. Suppose a is an element of G. Define the following:

(a) Z{@), the center of G

2/4) = gj mg,/jm:)g ercéé/)[/f(%}

(b) the subgroup {a) of G

Lep = Zq“/nm?} | ﬁ

(c) the inner automomorphism ¢, of G

4 (3)= aga”

(d) C{a), the centralizer of o € G
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9. [10 marks; 2 for each part.]| Find the order of the following elements in the given groups.

(2) 7 € Ly s
2= Wil=1 [
7=y S 1=3]

L= ¥L20 o Y

cos(2m/7) —sin(2mw/7
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(c) 5 e U(13)
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3. [10 marks; 2 for each part.] Determine if the following statements are True or False and
give a brief explanation why. Circle your choice to the right.

(a) If H and K are both subgroups of a group G, such that |H| = 5 and [ K| = 11, then
|[HNK|=1. True H) False

o+ [Hal]= n,

}Q\.j Lagmfljt‘j 'm’)ey/@,m: {/\/S o] ‘/1/{(
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(b) T(14) is cyclic. @ False
u(1d)= 21,35, 9,158
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(¢) The number of clements of order 9 in Zr, is 8. True @
¢o= 4-3=>06

(d) Ay = Dg True @
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(e) If every element z of a group G satisfies z° = e, then G is Abelian. -
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1. [10 marks| Recall that in class we proved that Sy &2 Ds, where S3 is the symmetric group of
degree 3 and Dj is the dihedral group of order 6. Write down all six permutations in S
and then interpret each one as a symmetry of an equilateral triangle with vertices labeled

1, 2 and 3.
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2. [4 marks] State Lagrange’s Theorem. '
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3. [11 marks] Making use of Lagrange’s "Theorem (or otherwise) prove the following:

(a) [3 marks] If G is a group with finite order and a is an element of GG, then the order
of a divides the order of G.
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(b) [4 marks] If a group G has order 12 then it must have an element of order 2.
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fzgg Cw}v/” (c) [4 marks| If f : 93 — Dy is a group homomorphism, then | ker(f)| = 3 or 6, where
: Dy is the dihedral group of order 8.
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