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GAZ-453 Sear No.

B. Sc. (Sem. VI) Examination
March/April-2017

Mathematics ! CC - MATH - 601

(Abstract Algebra)

Time : 3 Hoursl [Tolal Marks : 70

Instructions : (l) This question paper conlains five queshons
and all questions are compulsory

(2) Figures in the right side indicate marks of
each question.

f (a) Define unit element and unity element in a ring. 6

Find unit elements ot (Zr;+r..r) if n ir u

composite number

(b) Suppose R be a commutative ring and a e R, 6

prove that *" .4 1 = {-x e 11/ ax = Ol is an ideal of
ring R.

(c) Shorv that a finite integral domain is a l'reld. 6

OR

1 (a) If p is a prime then show that there are exactlv 6

two elements tll and tp-ll for u.hich a-1 =a, tn a
l\

rrng fzp; * p;. p).
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(b) Prove that a non-zero element [m] of a ring 6

(zn,+r,.r) ir u zero divisor if and only if m and

n are not relatively pnme.

(c) Give an example of a ring wilhout unily rvhose 6
subring has a umty element.

2 (a) State and prove unique factorization theorem for 6
pollnomials.

O) Suppose /(jr) € F (x) nd a e I' . Then prove that 6

the remainder on dividing ./(r) Uv x - a will be

.f (a) .

(c) Obtain fow polynomials of degree 3 over the field 6

Q of rational numbers out of which

(D One has only one zero in Q
(ii) One has only two zeros in Q
(iii) One has only three zeros in Q
(iv) One has no zero in Q,

OR

2 (a) Define degree of a polynomial. In usual notations, 6

prove that lf.sl=lf|*lgl for non-'ero

pollnomials f and g.

(b) State and prove Gauss's Lemma. 6

(c) Shorv that division algorithm is not lrue rn Zlxl. 6
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3 (a) Let (R; +; .) Ue a ring rvith unit),. Prove that the 6

mapping S.(2,+,) -+ (n, +,.) aeRneO U}.

$(n)=n't, neZ is a homomorphism rvith

KO = @) , where m is the characterislic of R.

(b) Show that the set 6

71 = {a e Rl ab - ba for each D e R} in a given

nng R is a subring of R. Is U, a commutative
subring of R '? Juslifl your answer

(c) Prove that an ideal / = (rK ) i, a marimal ideal of 6

a nng (2, +, .) if ana only if K is a prime number

OR

f(o t,\l I
3 (a) Show thar rhe subser f =11 - ., lla.h,c.d e2zl t[\" ")l )

is an ideal in a ring (Ur(Z);+;.).

Moreover show that the quotient ,^, bp n^
I

exactly 16 elements.

(b) If E is a ring of even integers, then show that an 6
ideal generated by 4 is a maimal ideal.

(c) tf $:(R;+;.)-+(R';@;O) is a homomorphism 6

then for an ideal I of R. prove ttrat S(/) is an

ideal of $(R)
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4 Attempt any two : 8

(a) If in a ring \ x2 =r, VrerR then show that R is

a commutative ring of characteristic 2.

(b) Show that an isomorphism between two rings is an

equivalence relation.

(c) What is the interseclion of a leff ideal and right ideal

in a ring R ? Justifr Your arxwer

5 Attempt any two 8

(a) Show that a division ring has no proper ideal.

lro a\l -l(b) ts M ={l - ^ llreRf a marimal ideal in R r
[\u u/l 

J

[(" t\l -.l
Justig your answer where ^=11; nlla'DeRl[\u u/l )

(c) Show that there can not be an integral domain wixh

six elements.
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