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AR-1903 Seat Nt,.' B. Se. (Sem. VI) Examination
March/April-2018

l![athematics : Paper - CC-MATH{0f
- (Abstract Algebra)
'l'ime : 3 Hours j [N{arks:70

1 (a) Pr.ove that a non-zero element lr of a ring 6
(rr.*r,x,,) is " zero d.ivisor if and only if
n and n are not relatively prime. Obtain alt

tht, zero divisors of ring (21 ,. *l:.*t:)
(tt If /y and /r are two ideals of a ring R. tben 6

shorv that /1 t, /1 is an ideal ofR if and onlv
if either 11 c: 11 or I1 c: 11.

(c) Let /? be a ring, prore that set 6
11 = {a e R/ah ., ba. Vb e R} is a commutative
subting of ll.

OR
I (a) Prove that the ring of integers (2. +..) is a 6

principal ideal ring.
(b) The product ty t2 of two ideals lr and /.r rn 6

a ring R is defined as.

I r. ltr t: - 1la,b, f a, e t1. h, e !".. n e li ,(

ir=l i

then, show that /l ./.r is an ideal of ring .R

and 11 . 17 E Il.l).
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(c) Prove that if a commutative ring .ll with 6
unity has no proper ideal then.Il is a field.

2 (a) State and plovc the 'Division Algorithm' 6

for polynomials.

(b) Define the dcgree of a non-7,cro pol-vnomial 6

f defrned on an integral domain D. Show that
0 < deg(fl 5 degf.C), for nrrn-zero polynomials

/ and g defined on an integtal domain D'

(c) F'ind g.c.d. oti /(.r) = rr - 4t2 + 4r - 3 and 6

g (x) = -r3 - Jx2 + Lr - 6. Find nr (.r) and n(r')

such that g.c.d. = rn(r)'/(.r) + ll(-t').g(r).

OR
2 (a) Prove that the pol-**nomiirl ring Flrl is a 6

principal ide:rl domain.
(b) State and prove Oisenstein Criterion. 6

(d F ind g.c.d. of /(.r) = 14 .,- 13 - 3.r2 - -r + 2 6

and .q(-t) =xa +.r'l -r2+'-r-2 ovet the field

Q of rational numbers. F'ind lr(r) and t,('t)
such that B.c.d. = nr(r)'t(x) + n(:t)'g(r).

3 (a) Prtve that an ideral I = (l) is a maximal 6

ideal of ring (z-,+.') if and onlv ifp is primc'

(b) Lct (R: +: ') be a ring with unit-v-' Prove that 6

tht'mapping q.(Z-+ .') -'(n. *: ') defrne b1'

0(n)-'n l. neZ \s a homomorphism with

,du = (rr), where m is the chalacteristic of R^
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(c) If ,D i-q a ling of evetr integers, then show 6
that an ideal generaterd by I is a nraximal
ideral.

OR

3 (a) Prove that an ideal I in a commutative ling 6
/l n'ith unity is a maximal ideal if and onll-
ifi the quotient .ring Il/1. is :r field.

(b) If or(R:'..*) +(R'.@.6) is a 6

homomolphism and 1is an idcal of ring i9
then pror.e that g(1) is ern ideal of 0(R') .

(c) In ring (21 r: +1 -,, x1,i. fi-nd rts all prinre 6

and m:rximal ideals.

4 r\ttempt an!' tw.o : E

(a) If for give n elements o and b of a ring Il wrth
unity, I -{Ib is a unit clt,ment then so is
1-.bo..

(b) State and prove the .Rcmainder theorem.

(c) l,ct 1be an ideal of a ring H. Plove that in
Bl1. the product (I+o).(/+b) = I+ob is well
defined product, for cvcr5' a,h e R.

5 Atternpt any two : 8

(a) (iive irn example of the follolving :

(1) Neither a commutativc' ring ll nol ha,'
a unit elemcnt.

(2) Non-conmutativc ring rvith a finitc
number of ele ments.

(:|) Commutative ring which is nor an
int cgr;l I dornain.
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(b) Find whctherr thei polr-nomial .r2 * ... .,,, 4 is

illtducible ovo' th(' field, /11 [.rl ol not.

lt \(c) Shou that idcal / = (r'' - .t - l/ is a maximal

ldcirl rn lt [.r1.
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