Lab #4
Review the material on quotient groups in your book.
Exercises:

PascGalois project 5 – do exercises 1-4.  Here are some hints.

#1  If this quotient group is isomorphic to 
[image: image1.wmf]5

Z

 then the identity of 
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 would “map to” the identity of the quotient group.  So the element you choose to be the identity of the quotient group should appear in the same place as the identity does in 
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.  Make a guess and color it the same as the identity in 
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.  Who generates 
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#2  - #4

Remember the color identification we did for cosets in class-  the green/yellow?  Think like this and the program does the calculation  for you. 

Do PascGalois project 6 # 3,4

 Remember that the dihedral groups are just rotations and flips.  So—in 
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 we have 3 rotations, the 120, 240, 360.  When we ask what the order of these are, just ask when do I get a 360 rotation?  So 120, 120, 120 is 360 and hence the 120 rotation has order 3. What about the 240 rotation?  In 
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 we also have the 3 flips.  Flip once, flip twice—where are you?  The order of these flips, and all flips should be easy to find. 

Again, we have different notation.  The rotations are to be done counterclockwise ( sorry – I know this is a pain) and are called element 0, 1, 2, 3 by the program and the flips are not labeled fn :   
the vertical flip is (12)(34) and is called element 4 by the program, 
 the horizontal flip is (13) (24) and is called element 5 by the program,

 the main diagonal flip is (23) and is called element 6 by the program,

the off diagonal flip is (14) and is called element 7 by the program. 
Final questions:

Given a group G and a subgroup H, how would you use the visuals (i.e. the triangles) to answer the following:

Is H a normal subgroup?

What is G/H isomorphic to?

How many cosets are there in G/H?

If H is normal, who is the identity in the group G/H?
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