Exercises:

· Suppose the system（S,*）is a groupoid with identity element e. Show that if the equation
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   Holds for all possible choices of elements a, b, c, and d of S, then the operation * 

   is both associative and commutative.

Ans.

1.結合性, 
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2.交換性,



  b,d以e代入此式，
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· Given that a, b, c and d are elements of the semigroup (G, *), prove that 
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· Let（G, *）be a group such that 
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. Prove that the group is commutative.

Ans.

    左式
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右式
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)

 *b

a * b

a *

*b 

a * a * b 

*b

a

=

=

2

2


    
[image: image12.wmf](

)

(

)

得証

 

a * b

b*a

 *b 

 a* b 

 a * 

 *b 

b * a 

a*

=

Þ

=

\


· If (G, *) is a group and a,b
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· Show that the group identity element and inverses are unique. 
Ans.

設(G, +)
[image: image16.wmf]有兩個

identity e, e’
For a
[image: image17.wmf] 

 

Î

G, e+a=e

· e+e’=e

· 又e’ is a identity element
· e+e’=e’
· e=e+e’=e’
設a為(G, +)的元素，它有2個inverses a1, a2
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· Show that in a group (G ,*), the equation a*x=b has a unique solution. 

Ans.
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· If (G , *) is a group, then the unique solution of the group equation x * x = x , show that x = e. 
Ans.
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· Let (G, *) be an arbitrary group. For a fixed element a
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G, define the left-multiplication function 
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· Show that
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· If
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R, a≠0, the equation ax=b has unique equation, that is, only c
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(Tips:證明
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If R is a field, 任取方程式a‧x=b

只要a≠0，a必有乘法反元素a-1
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