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1 

(i) A ring 𝑅 has no zero divisors iff 

cancellation laws hold in 𝑅. 

(ii) Let 𝑅 be a Boolean ring then 

(1) 𝑎 + 𝑎 = 0 ∀𝑎 ∈ 𝑅 

(2) 𝑎 + 𝑏 = 0 ⇒ 𝑎 = 𝑏   

(3) 𝑅 is commutative 

(iii) Every field is an integral domain. 
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(i) A field has no zero divisors. 

(ii) A finite integral domain is a field. 

(iii) The characteristic of an integral 

domain is either zero or prime. 

(iv) Prove that the set 𝑍[𝑖] = {𝑎 +

𝑖𝑏  / 𝑎, 𝑏 ∈ 𝑍, 𝑖2 = −1 } is an integral 

domain with respect to addition and 

multiplication of numbers. Is it a field? 
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(i) State and prove subring test. 

(ii) Show that the union of two ideals 

of a ring 𝑅 is an ideal of 𝑅 iff one is 

contained in the other. 

(iii) Let 𝑅 be a ring and 𝑈 be an ideal 

of R then 𝑅/𝑈 = {𝑎 + 𝑈/𝑎 ∈ 𝑅} is a 
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ring w.r.t cosets addition and 

multiplication defined as  

(𝑎 + 𝑈) + (𝑏 + 𝑈)  =  𝑎 + 𝑏 + 𝑈 

(𝑎 + 𝑈) (𝑏 + 𝑈)  =  𝑎𝑏 + 𝑈 

4 

(i) State and prove the fundamental 

theorem of homomorphism of rings. 

(ii) Show that the ring 𝑍 of integers is a 

principal ideal ring. 

(iii) Let 𝑅 be a commutative ring with 

unity and 𝑈 be an ideal in 𝑅 and 𝑈 ≠

𝑅 then 𝑈 is a maximal ideal in 𝑅 iff 

𝑅/𝑈 is a field. 

 

 

 

03-03-2026 

 


