FP3 FURTHER GROUPS (A2 FURTHER MATHS) 


1) a)  Write down the operation table for the group G which consists of the five elements 
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where e is the identity and 
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(2)

b) The set H consists of the five elements {e, a, b, c, d} and the operation table is shown below.

	
	e
	a
	b
	c
	d

	e
	e
	a
	b
	c
	d

	a
	a
	e
	c
	d
	b

	b
	b
	d
	e
	a
	c

	c
	c
	b
	d
	e
	a

	d
	d
	c
	a
	b
	e


The set H with this operation table does not form a group.

(i) Explain how Lagrange’s theorem for groups can be used to confirm this statement.













(2)

(ii)
Demonstrate clearly that one of the basic group properties is not satisfied.

(3)

2)  a)  Prove that the set {1, 2, 4, 7, 8, k, 13, 14} together with the operation multiplication modulo 15 forms a group G, provided that k takes one particular value.  State this value of k.  (You may assume that the operation is associative, but the other axioms for a group must be clearly verified). 














(6)

      b)  If H is a subgroup of G of order n, use Lagrange’s theorem to find all the possible values of n.














(2)

      c)  Find three subgroups of order 4, each containing the elements 1 and 4, 
      d)  Two of the subgroups found in part (c) are isomorphic.  Identify these two isomorphic subgroups and define an isomorphism between them.





(2)
3) 
a)  Prove that the set {1, 3, 5, 9, 11, 13} together with the operation of multiplication modulo 14 forms a group G.  (You may assume that the operation is associative).  List all the subgroups of G with fewer than 3 elements.









(6)


b)  The group of symmetry transformations of the equilateral triangle under the operation of composition is H.  Describe geometrically the six elements of H.




(4)


c)  Determine, with reasons, whether G and H are isomorphic.  Find a subgroup of G with three elements.  Is it isomorphic to a subgroup of H?





(4)
The topics that I need to study further are …
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