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   CO BL 
Q.1(a) Show the binary composition table defined in the set 𝐺 = {±1, ±𝑖, ±𝑗, ±𝑘}, where 𝑖ଶ =

𝑗ଶ = 𝑘ଶ = −1 and 𝑖𝑗 = −𝑗𝑖 = 𝑘, 𝑗𝑘 = −𝑘𝑗 = 𝑖, 𝑘𝑖 = −𝑖𝑘 = 𝑗. 
[5] 1  

Q.1(b) Define cyclic groups. Find all the cyclic subgroups of the group (𝑍ହ , +). [5] 1  
     
     

Q.2(a) Define normal subgroups. Prove that the improper subgroup 𝐻 = 𝐺 is a normal subgroup 
of (𝐺, . ). 

[5] 2  

Q.2(b) Let 𝜙: (𝐺, . ) →  (𝐺’,∗) be homomorphism. Then prove that 𝜙 is one to one iff  𝑘𝑒𝑟 𝜙 =
{𝑒ீ}. 

[5] 2  

     
     

Q.3(a) Let 𝐺 be a finite group with ∣ 𝐺 ∣= 56. Show that  
1. 𝐺 has a subgroup of order 8 and a subgroup of order 7. 
2. Determine the possible number of Sylow-7 subgroups. 

[5] 3  

Q.3(b) Find elementary divisors and invariant factors for a group of order 50. [5] 3  
     
     

Q.4(a) Prove that the characteristic of an integral domain is either zero or a prime no. [5] 4  
Q.4(b) Define Prime ideal. Prove that the ideal (2𝑍, +, . ) in the ring (𝑍, +, . ) is a prime ideal. [5] 4  

     
     

Q.5(a) Determine whether the map 𝑓: ℂ → ℝ given by 𝑓(𝑎 + 𝑏𝑖) = 𝑎 − 𝑏𝑖  is a ring 
homomorphism. 

[5] 5  

Q.5(b) Define irreducible elements in an integral domain. Determine if 2 is irreducible in ℤ[𝑖]. [5] 5  
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