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MATHEMATICS PAPER
(DCMA-302) MAJOR
ABSTRACT ALGEBRA -1I
Duration of Examination: 3 Hours (Held in 2025) Max. Marks: 70
e 7} S 3 7o qulf : 70
Instructions to the Candidates:
wierd & forg (e -

Qusetion paper is divided into parts viz A & B. Part A consists of 10 compulsory questions which are
short answer. Attempt question from Part B by selecting at least one question from each unit.
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o Part-A/SR-
1. Give an example of each of the following. 10x2=20
F7e1 5 e 1 Th-Th STl S
a. A commutative ring without unity.
T safarg gor faai aeaqe - o

b.  Aring whichis not an integral domain.

oo foera s et vk e )

2. Define subring. Write necessary and sufficient conditions for a non-void subset S of aring R to be a subring
of R.
IS Y TR HI | ot et R W T 1o Sqegea S @ fAu R &1 T Saer 81 3 STavas SR
e whdery fafe

3. Define principal ideal with example.
& OIS ! SaTel |ieq w1

4. Define quotient Ring.

Taum g/ =1 YRR &1 |

5. Prove that the polynomial x° + x +1 € Z, (x) is irreducible.

fag i s sg® x* + x+1 € Z,(x) sTaveda®)
6. Define Unique factorization domain.

ST OFAEvE I ! IR H1 |
7. Define Ring isomorphism.

T TEATRIRGT i Gieioa &t |
8. Give Reason that it is ring or not.

0T ST, foh o8 oot § otore e

{x,. :xeR, i=J-1,+and x ofnumbers}
9, Define characteristics of ring. Find the characteristics of ring (z, + ,.).
e & e &) T R g8 I (2, + ,.) T AR 7 Sitae |

10. Define integral domain with example.

qUiehTal YT sh! 30T Fied TR & |
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Part-B/ggﬂ—a'
Unit-1/3ahT$-1
11. Show that the set of Gaussian integer J = {a+ib:a,b € z} is aring w.r.t. addition and multiplication of

complex numbers. Is it an integral domain ? Is it a field ? 12
fag FifS for mewta quisnt &1 wg=aa J = {a +ib:a,b €z} Ofay wemsi & 4 w& M & fau s
T T FANICTH qUHRI TS ? N T TH O 8 ?

OR/zear

If a be an element of a ring R, then prove that the normalizer of ain R N(a)={r e R:ar =ra} isa

subring of R. .
T a Forelt aera R &1 31999 1, @ fag wifSe i R Ha w1 g% N(a)={r eR:ar =ra} R¥H
YT | .
Unit-11/3%TE-2
12. Prove that if I, and I, be two ideals of aring R, then /| + [, = {a1 +a,:a,€l,,a, e]z} is an ideal of
R containing both I, and L, 12

afz 1, o 1, frelt oo R # A prEfet A, XL+ 1, = {a,+a,:0,€],0, €l,} AR
TSRt Bt o 1, 3R 1 ST stafee ¥

OR/3raat
State and prove remainder theorem and factor theorem.

TR JHY A WU THY 1 HeA foe g aafd sifsg |
Unit-I1I/3hTE-3

13. (@) IfR/Lisring of residue classes in R, then 13
IfE R/ F&1F R 1 0 favm faea &, @
(1) Riscommutative —> R/ is also commutative.
RFwARRE R = R/ W wAfarmEa g
(ii)) R has unity = R/I also has unity.
R TH! § => R/l To0wh! 51
(b) Every Quotient ring of aring R is a homomorphic image of R.

forelt areT™ R 6T Fedten Forstioy e R o6 Werehi) giaferst g
OR/3teqet
State and Prove the fundamental theorem on Ring Homomorphism.

T FHIRINGT TR qorvd Yo 1 Fe faen gu fag Fifs
Unit-IV/ZhTE-4

14. If (R, +, X) is aring such that a*> = a #-a € R, then prove that

AR, +,X) WM ITAT R TE 02 = g #4q e R, ATz =TT
(@.a+a=0, (b).a+b=0=>a=b, (c).Riscommutative Ring (R FAGHI o7 §)
OR/3gant

Forany a,b,c € R Show that (R,®,®) is a field for the operation define below:
a®b=qg+b-1and a®b=ag+b-ab¥ a,b,cc R

firg PR FH (R, ®,0) w i1 el st ©, @ et wowm aReomfon & -
a®b=qg+b-1and a®b=a+b—-ab ¥ a,b,ce R
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