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B.Sc. B.Ed. DEGREE (4-Year Integrated)
EXAMINATIONS, MARCH 2025.

(For the Candidates admitted during the Academic Year
2017-2018 onwards)

Third Semester

Core Paper V- GROUPS AND RINGS

@ime : 3 hours Maximum Marks : 70 j

PART A — (10 x 1 = 10 marks)
Answer ALL the questions.

1. G g Go@wers whmd ac G eers. 0(a) & cuerum.
Let G be a group and let ae G . Define 0(a).
2. &pHFs G euenyum.
Define cyclic group.
3.  Cpien o I @b euenyuim.
Define normal subgroup.
4. Quior Cashmsms er(Hsis.
State Fermat’s theorem.
5. LLeOIWIET GUENETUID GUEHTUIm)I.
Define Boolean ring.
6. UGUMMTLSMS UTWD.

Define division ring.



10.

11.

12.

13.

R-ér 50iQuLi(m Ereuenemwitd euenruim.
Define a maximal ideal of R.
Qewed eliLjenudler 2 & euanrwim).
Define Kernel of homomorphism.
1+6i womid 5-157 wler BLQUEE Qurg uGsH sTaTs.
Find the greatest common divisor of 1+6i and 5-15i.
wSafliquier euanemwid euepFwmI.
Define Euclidean ring.

PART B — (5 x 4 = 20 marks)

Answer ALL the questions.

Huoppw K eratugy G eremp @GsHen o L Gamser erefled
HnK cratugl G -wler o 1 gawb erar Hlmies.

If H and K are subgroups of a group G, then prove
that H N K 1is also a subgroup of G.

Qasyrerder Cammsans er(pdl Hlmies.

State and prove lagrange’s theorem.
R g cuenerwiid erefled
(o) 0a=a0=0

(=) a(-b) = (-a)b =—(ab)
If R is ring prove that

(a) 0a=al0=0

(b) a(-b) = (-a)b =—(ab)
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14.

15.

16.

17.

18.

19.

@M orar ThssSear Cewdwmpr Gbub WwHEDTE,  ereT
SATEIEDTE QH&Es Coamaiuiaane erear Hline|s.

Prove that the homomorphic image of an integral domain
need to be an integral domain.

er wsafliquer cuemerwid Bje@E 2 miiewu GupmieTeng eren
bpels.

Prove that an Euclidean ring possesses a unit element.
PART C — (5 x 8 = 40 marks)
Answer any FIVE questions.

a@eur@m  eflevsorhopd  Simeusatien  spHESsafler
LB&SLD eram Hlmies.

Prove that every permutation is the product of its cycles.

H ovppid K eeawer G Wer wyen 2 U Gowafled

|HK|= |H||K| erem Hlmieus.
|H N K|

Let H and K be two finite subgroups of a group G then
HnK
|[H K|

o I Gasdnasrar dasweuler Cahmsas erpd Hlmes.
State and prove Cayley’s theorem for subgroup.

a
-b
Saflsamerd Csrarhererg erafled R warg Aewils
gl L wHmd el QuEpssdlear S euaeTwid erer
Hoieys.

, by | . . .
saTd (R g o] TR @gaud QareTL HemaTSgl

b
Prove that the set jJR of all matrices of the form ( ab j
-b a

where a,be JR is ring under matrix addition and matrix
multiplication.
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20.

21.

22.

23.

ef uphu aesd Qoars wuam ufibrbn aemanun

Sermd eran Flmieys.
Prove that a finite commutative ring R without zero
divisors is a field.
@elleun(p eTer TESUPL HeTsSlaiem Saflés wpigub erer
&ermd eran Flmieys.

Prove that every integral domain can be imbedded in a
field.

R ererugy wsefliqwier euenarwid womid a,be R

(@) b#0 eratug R-er @@ 2miy @Qdame erafled
d(a)< d(ab) eremmid

(@) b ererugl R-e1 @@ omiiy eefle d(a)=d(ab)
erermitd Hlmies.

Let R be a Euclidean ring and a,be R then prove that
(@ b#0 isnotaunitin R than d(a)< d(ab)
(b) b isaunitin R then d(a)=d(ab).

R={a+iblabe Z} eaemp srflwan W  eramsatien
aiwarid odd d(a+ib)=a’+b> aeimss R s
@ Wéefliq e euaerwid erar Hlmies.

Prove that the ring of Gaussian integers
/R ={a+ib/a,be Z} is an Euclidean domain where we

define d(a+ib)=a” +b* .
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