VanWyk’s 103 Section 5.5 Homework Problems

1. Prove every group with 77 elements can have at most 4 different-sized sub-
groups.

2. Let G be a group undex and leta € G. The order of a is the smallest
positive numbek so that
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k times

For example, iDg, the order ofSis 4 sinceS* = | but neithers? nor S¥ is
equal tol.

Prove the order of any element of a gra@pnust divide|G|.

3. The symmetry group of the squar®is= {I,S S, S*, Ry, Ro, Rs, R4}, where
each reflectionR, is about the lin€; below, andS= RiR.
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(a) LetH be the subgroup db4 that fixes the following altered figure.
Find the elements dfi and all its (left) cosets.



(b) LetK be the subgroup db4 that fixes the following altered figure.
Find the elements df and all its (left) cosets.




VanWyk’s 103 Section 5.5 Homework Answers

1. If |G| =77=7-11, then by Lagrange’s Theorem, the only possible sizes
of subgroups ofG are 1, 7, 11, and 77. So there are at most 4 sizes of
subgroups of.

2. The key is that the séh, a?,a%,...ak 1, ak = e} is a subgroup o6 with
k elements. (It is closed, has the identity, and every element has an inverse
in the set.) So, by Lagrange’s Theorekimust divide|G|.

3a.H = {I,Ry,R4,S’}. The 2 cosets afl areH and{S S*, Ry, Rs}.
3b. K = {I,5*,S%}. The 2 cosets oK were found in Section 4K and

{R17 R27 R37 R4}



