►The set S = {a, b, c, d} forms a group under each of two operations # and ∗, as shown in the following group tables.
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(a) Copy and complete the second table.
(b) Solve the following equations for x.
(i)  (b # x) ∗ c = d 
x = .

(ii)  (a ∗ (x # b)) ∗ c = b
x = [image: image2.wmf]

.

 
(Hint: As S forms a group under operation * the following properties hold true.
1. For all elements x, y and z in S, x * (y * z) = (x * y) * z. (associative property)
2. There exists an identity element say e in S such that,  e * x = x * e = x, for all x in S. (existence of identity)
3. For each element x in S, there exists a unique element y in S such that, x * y = x * y  = e. (existence of inverse)
4. For every, x, y in S, x * y = z, where z is an element in S.
Same is the case for operation #.
Note that commutativity also holds for * in this case, ie. for every x, y in S, x * y = y * x.)
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