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In which theorems have we used the Division Algorithm?
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When you think of Z or Q has a group, you should automatically assume which
operation?

If you are dealing with a subset of R and you want to think of multiplication as a
group operation, which element should you remove and why?
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If you are dealing with a field F' and you want to think of multiplication as a group
operation, which element should you remove and why?
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If you are dealing with a ring R and you want to think of multiplication as a group
operation, which set should you restrict your attention to?
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Name as many different “types” of groups as you can.
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Let G = S3 be the symmetric group and let H =< (1 2) > and K =< (12 3) >

1. How many left cosets of H are there? 9 H = ?CJ A ( (3 ) ( \2 )

=

2. I want you to find all of the left cosets of H and list their elements. Here is the algorithm.
(a) Write out the elements in H (as a set).

H-= %e (C‘ZYS

(b) Pick an element in g € G ~ H. Operate all of your elements in H by g to form a new
coset gH. List the elements in gH (as a set).

(13)(12) W\ 9=, g+§mom%§ (122) |

= (‘ 2’3> Ple an element that doesn’t belong in either of these cosets, say g2 € G and operate
H by go and list the elements in goH (as a set).

94.=(23)  GIH = %(23> 3253

(d) Continue until you have exhausted all of the elements of G. List the left cosets of H
and their elements.
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3. List the right cosets of H.
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