
1. Which of the following assertions is/are true? Give short justifications. 

a. The set of all complex numbers of the form x + iy with x, y integers and 

with x even is a group under addition of complex numbers. 

b. Let G be a multiplicative group in which (ab)-1 = a-1 b-1 for all a, b € G. 

Then G is Abelian. 

c. Let f : G1 → G2 be a homomorphism of finite groups and a € G1. Then 

ord f(a) is an integral multiple of ord a. 

d. Let G be a group and m, n € N with gcd(m, n) = 1. Assume that G 

contains elements a, b with ord a = m and ord b = n. Then G is cyclic. 
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2. Prove that an infinite group has infinitely many subgroups. 

 

 
 



3. Let G be a multiplicative group and H, K subgroups of G with H ∩ K = {e}. 

Assume that G = HK = {hk | h € H, k € K}. Prove that every element a € G 

can be written as a = hk for some unique elements h € H and k € K. 

 

 
 

4. Let G be an Abelian group. An element a € G is called a torsion element of G 

if ord a is finite. Prove that the set of all torsion elements of G is a subgroup 

of G. 

 

 
 

5. Prove that for any integer n > 3 the multiplicative group Z*
2
n  is not cyclic. 

(Hint: You may look at the elements 2n-1 ± 1.) [ Here, Z*
2
n = (Z/2nZ) i.e. group 

of all the integer remainder values if the integer is divided by 2n. For 

example, Zn is a group of {0, 1, 2, …, n-1}. ] 

 

 


