Chapter 1 Symmetry of squares and regular polygons

Examples of symmetry group and subgroup

e For a square, there are rotation symmetries: Ry, Rog, R18041270, reflection symmstries: H,V, D, D'.
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o These operations will “permute” the four corners_ﬁf the square labeled by 1,2,3,d, and

generate 8 different permutations (l 2 3 4) in 53 (the group of all permutations of
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{1,2,3,4}. See the tablc in p. 33. ' : y 3w
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e The eight opertaions will form the dihedral group D4 under composition.

¢ In general, for an regular n-side polygon with n > 3, we can form a dihedral group D,.
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Chapter 2 Groups

e We will beiin with a structure -_Graup - with onlmn which we can solve the

equatio g

__ & You will be amazed by the fact that very rich theory can be developed with a single operation
satisfying some simple Tules {axioms].

Definition of Binary operatlons A bma'ry opera!,wn on a set G is a rule assigning every pair

Examples
I

Definition of a group A binary structure (G, *) is a group if
(G1) = is associative,
(G2) there is an identity e € G, and

(G3) for every a € G, there is an “inverse"e’ e Gsothat axa' =a’' *a=-e. &~ \/ vV Vv

| Remarks

e (GU): * is binary must be checked. "——"'___9
e By (G2), G is not empty. One needs to check (G2) before (G3).

e A group (G, *) is Abelian if * is commutative.
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