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1 Draw the molecule BH3. What are the “symmetries” of this molecule?
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2 Symmetries form a group. What properties should a group have?

group G i s a set {g,,gz,...} w/ "multiplication"
(binary operation)

1) closure: g,X g ,E G

2) associativei (91×92)×93=91×(92×93)Egg,gag,

3) identity:*.it?
IIIje6.*,

obeying 19=91--9,
HgE G

inverse 1
forall

4) inverses:YgEG, 3dg" obeys g-'g=gg-1=1
Proposition • 1 i s unique

• g" i s unique



3 Describe how a group acts on a set.
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4 What is the symmetry group of BH3?
reflection:

g,g,#929,holds⑤. µ, = / ,i .F g,,g,E G* i . ii::÷÷÷÷ii
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rotation by 1200;
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5 Generalize, and describe the dihedral groups D2n.

dihedral groups= symmetryregular polygon
1)
z ,

= n-gon I nsides,
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identity
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E .g.@tot:

'rlsr41.IS/r4=sr5r4=sr3

symmetry group o f BH, i s Db loin¥3)



6 Describe the symmetries of BH3 as a permutation group.



7 How do we multiply together permutations?

Examplein 4=4)

a:i¥÷n¥¥:
an:¥
¥f¥¥

cycle notation:
kg¥¥

9 : I } 3¥ = ( I 21134)

02 : I I } 4) = (123)
0,82=1243)= (43 2 )



8 Define a group homomorphism.

homomorphism: map btwn groups preserves
multiplication:

y:÷÷⇒
injective:

O÷¥
÷.

''¥E""¥a#÷
surjective;

0¥40 injective-1§=¥
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surjective

(one-to-one)

msn.am#...:...=s.v;;e::...*.
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invertible



9 Define a group isomorphism. Explain why D6 = S3.


