Worksheet #7
Recall that in class we learned that given a set S and a closed binary operation *, an important question is “ for all a,b in S, does there exist a general solution to a*x=b”?

Your last homework had you answer that question for several “ordered pairs” <S,*>.  We then looked to see if we could find a correlation between whether the set had an identity, whether an inverse existed for each element a in S and an affirmative answer to this question and made the following conjecture:

Given a set S and a closed binary operation * on the set S,

 if every a in S has an inverse and * is associative
then

a*x=b has a general solution x for every a,b in S

This led us to define what a group G is.  

Questions

1.  State carefully the definition of a group.

2.  Give an example of a group and explain why it is a group (recall this amounts to showing 5 things…)

3.  Carefully show that <S,*> where S= integers and a*b= a+b+n  (n is a whole number) is a group.  

4.  Consider the set S= complex numbers.  Are any of the following a group?  Why or why not?   <S, complex addition>, <S, complex multiplication>, <S, complex division>, 
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,complex division>.  

5.  Carefully show that <S,*> where S= nonzero reals and a*b= abn  (n is a whole number) is a group.  

6.  Consider modulo 6 addition on the integers.  We have discussed how if we combine 2 integers via modulo 6 addition then we get 6 possible answers: 0, 1, 2, 3, 4, or 5.  Consider the following definition: 
[n]= { x in Z | x divided by 6 has the same remainder as n divided by 6}. 

a)  What is [0]?    b) What is [1]?   c) What is [2]?   d) What is [3]?   

 e)  What is [4]?     f) What is [5]?   g) What is [6]?       h)  What is [101]? 

  i) What is [-2]?   j) What is [-45]?    k) What is [67]?    L) What is [6n+3]?
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