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Que.1 Fill in the blanks.

(1) v is a ring with zero divisor but not an integral domain .
(& Z (b Q () MR) (d) noneof these
02) R is regular element of Zg.
(a) 3 (b) ‘4 {c) 6 (d) noneof these
(3) Inring R={a+b/=5 [ a,b€Q }, (14 2v=8) " =

(4) Quotient field of ring of Gaussian infeger is .......cvnn.

@ Z () Q@ Z+iZ (@ Q+iQ

@ Z () Z (& 24 (4 15
(6) f1isidealinring R and a+ 1 =1 EHEN 1ovvevrererersnen
(a) a=0 M) a=I (¢ acl (d  none of these
{7) InR={a+b/=5/a,be L}, 14+2/~5is ccccere inR.
(2) motunit (b) notirreducible (c) prime {d) unitl
(8) InZ+iZ ,ged of 2 and — 1+ 5618 crieeninnn
@ 2+i (b)) 2-i (¢ ¢ (d) 1-i
(9) IF R is field , f{z},4(x) € R[a:]lthen deg (fg).coven. deg f+degg .

@ > M < @@ = @ =z
(10) Let R be Buclidean domain , a,b € R ,  is proper divisor of b then d(b}:tuevverniennene d(a).
(8 = () < (@ > @ <

Que.2 Answer the following ( Any Ten )
(1) Prove that ring C[0,1} is ring with zero divisor under pointwise multiplication.
(2) Prove thatf(0) = 0 ,where f: R - R’ be ring homomorphism .
(3) Prove that f : Z — Zy, defined by f(3) = 1 is ring homomorphism Is it one-one.”

(4) Let R = C[0,1].Prove that [ = { = [z € R, 2(1/2) =0} is an ideal in R.
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(5) Find Zs/I , where I = {0,2,4}.

(6) Let I be any ideal in ring R and p: R — R/I be the projection map.If J 3 I is ideal in R then prove
that p(J) = J/I is ideal in R/ .

(7) Prove that 4 + 3v/=5 is irreducible in the ring {a +bv/~3/a,b € Z} .
(8) Prove that every Euclidean domain has unit element .
(9) If R is ring with unit element 1 then prove that Ra C Rb & bla .

- (10) Prove that any two elements of unique factorization domain have a ged.

(11) Let F be a field and f(z) € Flz] be a polynomial of degree n .Then prove that f(z)} has at maost
distinct roots in F. :

(12) Find content of f ,where f(z) = 222 + (14+4)z — 2 € Rla] , where R=Z +1Z.

Que.3 (a) Prove that Zj is a field iff p is prime .
(b) Prove that the characteristic of every field is either 0 or prime .
(c} Let f : R — R be a ring homomorphism ,then prove that Kerf is subring of R and f(R) is
subring of R,

| OR
Que.3 (d) Prove that R = { [g 8} / e,b¢€ R} is & non-commutative ring without unit element.

(e) State and prove Cayley’s theorem for rings .

Qued (a) Prove that every field is a simple ring . State and prove under which condition converse hoid .

(b) Let R be any commutative rmg with unit element 1, I be any ideal in R then prove that
(R/1,+,.) is a commutative ring with unit element 1 +1.

OR
Que4 (c) State and prove First isomorphism theorem for ring,

(d) Prove that every maximal ideal in a commutative ring with 1, is a prime ideal . Under which
condition converse hold ? Verify it.

Ques (a) LetR = {a+by/=5/a,b € Z} . Show that oy andByhavenoged in R,
where @ = 3 ; -1%—2\/_ r="T(1+2v-5) .

(b) Prove that every principal ideal domain is factorization domain.

OR

Que.5 (c} Prove that every prime element is irreducible in integral domain with unit element 1 . Does the
converse hold ? Verify it. o

(d) Prove that any two elements of principal ideal domain have a ged.

(e) Find ged of 2+ 3¢ and 4+ 7i inring Z +iZ .
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Que.6 (a) State and prove Gauss theorem. 5

(b) Let R be a unique factorization domain .Then prove that the product'of two primitive

polynomials over R is also a primitive polynomial. 5
OR
Que.6 (c) If F is field then prove that F[x] is a unique factorization domain. 5

(d) If every irreducible element is prime in factorization domain R ,then prove that R is a unique
factorization domain. 5







