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B.A. /B.Sc. DEGREE EXAMINATION, FEBRUARY 2023.
(Regular)
Second Year — Third Semester
Part I — Mathematics
Paper III — ABSTRACT ALGEBRA

Time : Three hours Maximum : 75 marks

SECTION A — (5 x 5 = 25 marks)
Answer any FIVE questions.
Write down the composition table for G = {1,-1,i,~i} with respect to multiplication.
Hoease8500 &y G = {l,-1,i,-i} £ 388 3¢5 Erabod.

Prove that the cancellation laws hold in a group.
28 3300rsns’ E 36 Trgalres oerahd SIEHID.

Find the cosets of 3Zin (Z,+).
(Z.+) & 3Z @y, B SDEOH LLF R

If ¢ is a group and ae(G then prove that N(a) = {xeG:ax:m} is a subgroup of G.
G ef J5rordw 8w deG @ond G H N(a)={reG:ax=xa} 2¥ &FS80mram
BHEOSD SUHBL.

If /:G — G is a homomorphism then prove that kerf is a normal subgroup of G.

1G>G 2% 358758 eaws G © kerf 2.8 edoon 4335500550 & dErdoHan.

12345] (12345
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253047 431 zs]thenﬁ“dﬁ“dg'

If f=(

1 3 34 i 2 3R
f-[23241}g-[43125J AP gD BT

Prove that a field has no zero devisors.
2.5 ﬁﬂﬁ:ﬁﬁ: EJ":E ZPRSTe)) G0N DEIFDoDSM.

Prove that the intersecter of two subrings of a ring R is a subring of R.
Sedbsw R Mmmmm R 5 ad30chin ediodd DEraowngmw.
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SECTION B — (5 x 10 = 50 marks)
Answer ALL questions.

If G is a group and a,be@ then prove that the equations ax=5b and ya=b5b have a

unigue solution.

G 28 B3wrFran HBa a,be@ ®ond ax=h HBa0 ya=bIWEbereH IBE FGH
EITARRINS L) U

Or
Show that n"” roots of units form an abelian group under multiplication. |
1 @Y, nd Srere 3d Hess SGSAD Spps w8 DVdd JBTrdn ePHEodd
AETDOWBD.

State and prove Lagrange's theorem.
Brod DTSRV [H5D0D, DETDODBD.

Or

Prove that a finite non empty complex Hof a group G is a subgroup of G iff
abeHYa,beH.

Nt G B H aE %‘.1‘5566 HH, aIHld Sr008, Hﬁﬁag B'.'IUE woaoann
abe HYa,be H & DE3dodn. ;

State and prove fundamental theorem of Homomorphism on groups.

RSSO SNETIE $070 JEROEY) (B30, EIDODAN.

Or

Prove that a subgroup H of a group G is a normal subgroup of G if and only if every
left coset of H in G is a right coset of H in G .

G ©3 350"rans®d a3d8rrsn H edoon aSSSririn esedd esds Soo
Dohsn GED H @y, 98 D IFIW8 G 6 H B, HE Sr3d e

DEFrnodDED.

State and prove Cayley's theorem.
59 Reposd) (53009, DEDoHI.

Or
Find the generators of the eyclic group ({1,2,3,4,56}, X;)
({1,2,34,5,6}, X; ) @ SiEcH ISrB08D e39% Suresen S,
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(a)

(b)

Define Boolean ring. If R is a Boolean ring then prove that
i) a+a=0 YaeR

() a+b=0=a=bh

(iii) R is a commutative under multiplication.

2rdabe JaHBn DEgIoPHDL. arrdads Sedbsn R &°

(i) a+a=0 YaeR

(i) a+b=0=a=b

(ili) DeIsEEAW ﬁmﬂ DAdoahw e Ao,

Or

Prove that the characteristic of an integral domain is either a prime or zero.

&8 Jrorok (5d¥o Glo), ergessn mauam ©gresg Sog)y ©IOHD DETDo S0,
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