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All Questions should be answered

1. a) Prove that R = (a+bJ5 : 。,b ∈ Z) is an integral domain with respect to

Ordinary additioll and multiplication.

Does it ]⊃rm a field? Justify your answer.　　　　　　　[ 75 marks ]

b) Showthatthesubset S = (0,2,4,6,8) ofthe ringZlO is asubring・ Does S ha’Ve

an unity? Justify your answer.　　　　　　　　　　　　[ 25 marks ]

2. a) Define an idempotent element and a nilpotent element in a ring R.

Prove that a non-ZerO idempotent cannot be nilpotent.

b) De丘ne a semiprime ideal・

Consider the ideal I = (67?言n’∈ Z〉 in the ring of integers.

Show that I is semiprime.

Is I prime? Justify your answcr.

C) Let R be a commutative ring with unity. Show that

[ 20 marks ]

[ 20 marks ]

(i)用M is an integral domain if and only if M is prime,

where M is a,n ideal of R;

(ii) if an ideal M of R is a maximal ideal of R then RiM is a field.

[ You may assumc that RiM is aring・ ]　　　　　　　　[ 60 marks ]

3. a) Lct f bc a homomorphism of a ring f3 onto a ring R’・ Prove that

(i) Kerf is an ideal of R;

(11)彊喜 [ 55 marks ]

b) Let R be a commutative ring with unity and let I and J be two ideals of R.

Definc amap笹→雪× ㌻uchthat姻= (叫叶J) for allct R.

If 4) is onto, Show that

(i)霊室号×号
(ii) I and J are comaximal ideal of A

l

[ 45 marks ]

Continued.



4. a) Define an irreducible polynomial.

Show that the following polyIIOmials are irreducible in correspOnding polyllOmial

rings.

(i)録2十篇+2∈z3[れ

(ii)三三∈拙　　　　　　　　[30m壷]

b) (i) Lct j3 bc an intcgral domain. Show that evcry irrcducible cIcmcnt in j3固

is an irreducible polynomial

Gi) Is the convel.Se Of the above statement in (i)is true? Justify your answer.
[ 40 marks ]

c) Show that l,麿+江s algebraic over Q.　　　　　　　[ 10 marks ]

d) Show that thc splitting肘d of㌔十1 ovcr Q is Q(座高　　[ 20 marks ]

Where 62 = -1・
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