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Q1:
 (a): Suppose that G is an abelian group and H is subset of G then, prove that the subset H = {a∈ G: a3 = e} is a subgroup of G.    
Answer:
1. H is non-empty
2. H is closed below the group operation of G
three. H is closed under taking inverses in G.

1. H is non-empty: on the grounds that G is an abelian group, it consists of the identity detail e. also, eÂ³ = e, so closed beneath the organization operation of G.
3. H is closed beneath taking inverses.

1. H is non-empty:
for the reason that e3 = e, we've got that e âˆˆ H and so H is non-empty.

2. H is closed beneath the group operation of G:
allow a, b be elements of H. Then we have (ab)three = a3 b3 = e e = e, on the grounds that G is abelian. consequently, ab âˆˆ H and so H is closed underneath multiplication.

3. H is closed under taking inverses:
permit a be a detail of H. Then we have (a-1) three = (a3)-1 = e-1 = e. therefore, a-1 âˆˆ H and so H is closed below inverses.

when you consider that H satisfies all the conditions of being a subgroup, we will conclude that H is a subgroup of G.

Z is not a group underneath the binary operation multiplication.
Q1 (b):  Let Z be a set of integers. Is Z a group under the binary operation multiplication?  Prove or disprove.
Answer:
proof: 

1. Closure: The set Z is closed under multiplication because the product of any integers in Z is always an integer, which is likewise in Z.

2. Associativity: The multiplication of integers is associative, that means that for any three integers a, b, and c in Z, (a*b) *c = a any two integers is usually an integer, so this belonging holds.

2. Associativity: Multiplication is associative, i.e., (a * b) * c = a * (b * c) for all a, b, c in Z. So, this asset holds.

3. identity: There exists an identification element e in Z such that e * a = a * e = a for all a in Z. The handiest integer that satisfies this property is 1. but now not all integers in Z have a multiplicative inverse, for the reason that, as an instance, 0 does not have a multiplicative inverse. therefore, Z can't have an identification element for multiplication, and this belonging is not satisfied.

4. Inverses: now not all integers in Z have a multiplicative inverse. for instance, the integer 0 does now not have a multiplicative inverse. therefore, the assets of getting inverses isn't happy.

seeing that Z fails to satisfy the lifestyles of an identity detail and the lifestyles of inverses, Z cannot be a set underneath multiplication.
