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(For the candidates admitted from 2017-2018 onwards)
B.Sc DEGREE EXAMINATION, NOVEMBER 2020.
Fifth Semester
Mathematics

MODERN ALGEBRA-I
Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)
1. Define a group
GOSN U TUIMI.

2. If G is group prove that the identify element of G
1s unique.
G @m @b aafld G-er #wafl 2 niliy eHendd SeTeno
eUMbsg) eren Hlemia.

3.  Define a quotient group.

FE| GEVSHENS QU TUIM).




Define homomorphism on group.

Ggdan g Qewdwmmrés Camsse cuampwm.
Define a automerphism on group.
GoSSHer L5 S6an)(h OTHDBISET GUEHTWIDI.

. : 1 2 3 4 5 6
Write the permutation as
6 5 4 3 1 2

the product of disjoint cycles.

6 54 3 1 2

auflens rHmRBIs6T 6T ClLHESONS 6T(LPGIS.

(1 2 3 45 6} , o ,
ererm euiflens LIOHDSHHG UL L

Define a division ring.

QUGS CUEETILISHENS GL6H UM
Define a commutative ring.
UfTHN UEETWILD GUENFWI).
Define an Euclidean ring.

W, Gefliq WG euanaTwSens euenFuim.
State the Division algorithm.
UGSSD UL LPEOMEN L CT(LPS)IS.
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11. (a)

(b)

12. (a)

PART B — (5 x 5 = 25 marks)

Answer all the questions

Prove that a non empty subset H of a group
G is a subgroup of G iff

(1) a,beH impliesthata, beH

(11) aeH implies that al€H
G cramy GosdHear H eramn Qeummisamrideens
2 I geTld 2 L' @&eL0ms @) (H&ELD.

(1) a,beHeafleoabeH

(1)) aeHealwal€H
eraigl Gungioner Cgeneuwiner  BlLbsenander
ereu Hlmies.

Or

Prove that if |G| is a finite group and a €G
then a °@ =e
G ag @f wiyeyn Gow wHnb acG eafld
a °©@ =e eram Himeys.

Prove that N is normal subgroup of G iff
gNg1=N for every g € G.

N angi G-er CriigdHuwinar 2 1 @Ged eranmmed gNg-
=NV g € G crampid g6 bnisemewLd
2 aTEnLD 6Teu Hlmics.

Or
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13.

(b)

(a)

(b)

If N is a normal subgroup of group G show

that ¢:G — G/N defined by ¢ (x)=Nx for all
X €G is a homomorphism.

N ang @ G-ar CprsHwuner 2 @G erafled
#:G —>GN owu PE=NxVEG e
QUETWISSLILIL L TeD ¢ eow NG

Qawapenmwmmrs Carigge erar Hlme,|s.

Let Z be the centre of a group G. Then prove
that the set of all inner automorphism on G
1s isomorphic to G/Z.
G crap GosHernr WD Z oTes. Hem 2 6l
pflargsrie| eemm saripd G/Z-b @uid wror
Camigse erer blmies.

Or
Prove that every permutation is the product
of its cycles.
ealCeurm eflevsbrHpApd iser &Hms6ten
QUmESHED Lves @) (H&ELD eren HlemLi&s.
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14.

15.

(a)

(b)

()

(b)

In a ring R, prove the following

(1 a (-b)=(-a) b=—(ab) for a,b € R.

(1) Unit element is unique if it is exists.

R-erémp cuenarwigdledr Epeumeuaeupeann Hlmies.

(1) a(-b)=(-a) b=—(ab), Va,bER
(1) @mes s eumilstlger Hlmie|s.
Or

Let R be a commutative ring with unit
element. If {0} and R are the only ideals of

R, then prove that R is a field.
R erem euemerwid 0@ MUl e Fnlgul
uflorpmn  euenerwGlbes. {0} and R
eramuemaugar L HGw R-er &reuamerwimiseree
R em sarid erem flmieys.
Prove that F [x] is an integral domain.
F[x] e eremm oipmisid erer Hlmieys.

Or
State and prove Gauss lemma.

&me Gleboreneu er(pdl Hlmie|s.
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16.

17.

18.

19.

20.

PART C — (3 x 10 = 30 marks)
Answer any three questions.

State and prove Lagrange’s theorem.

&rTEpslwer Camnsamns saml Hlme|s.

State ands prove then fundamental theorem of
group homomorphism.

Gosdnarar  CQswewrpT gliumLs Csppsans
TSl Hlemi.

If G is a group A(G), the set of automorphisms of G
1s also a group.

G em @ow. AG) g G-ar 15g cuemmumssiLIHin
DS Sea(h WrHDEsaier sard ereafed, A(G)
R GEOLD eTa Hlmies.

If U and V are ideals of R. let
U+V= {U +V|U eUyveV } Prove that U+V is also

an ideal of R.

U, V eeamuwer R e &Mbl@g samsdr orefléd
U+V=U +V|U eUveV } aemrd U+V wi R ar
it &M@ eTerr Blmieys.

Prove that J[i] is a Euclidean ring.

J(@) e wdlafliywier euamemuild eTer blmie,s.
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