Lab #2

Material:  The cyclic groups Zn and their subgroups.  Before you start these exercises answer the following questions.  Their answers should help guide the “discovery” you do with the open-ended questions.  

1)  What does it mean that 
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 is cyclic?

2) How many generators does a 
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 , p prime, have?  How many generators does a 
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, n composite, have?

3) How many subgroups does 
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 have?  
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have?  What do these subgroups look like?

4) Related to questions 2 and 3 ( do you know why?): what are the possible orders of elements of 
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and 
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?

4) What does closure of a subgroup mean?  Can you relate it to the concept of “orbit”?

5) Using your results from questions 2 and 3, can you draw the lattice of subgroups for a given 
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 or 
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?

Do the following: 

Exercises 4,56 of PascGalois project #1

Your grade will be based on:

Carrying out the exercises.

Using the capabilities of the program ( use the toolbar menu options to “play” with the triangles). 

Writing up what you find in a coherent manner.

Trying to be creative with what you do.

More things to think about:

1) Remember how the triangle is generated!  The 2 entries above are added together modulo n.  So if you add 2 elements from the same subgroup together what do you get? 

2) Make sure to use the options on the toolbar.  The “color subsets” tool will help you identify patterns.  
3) In each of the exercises you were asked some open-ended questions.  Make an attempt to answer them by playing with what the program  can do and then reporting on what you find.  If you do not know what is being asked, come and ask me. 

4) How do the questions I put at the top of this assignment relate to the questions in the project?  This may help guide you in what you look at. 
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