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PART A — (10 x 2 = 20 marks)

Answer any TEN questions.

- o)

under matrix multiplication, find one subgroup

of G.

{4

el Qumsslld  @Gob  aafld e @

ad—bvc 20,a,b,¢c,de Q} is a group

ad-bc#0,a,b, c,deQ} TGTLIG

2 I Gosmd ST

2.  State Fermat’s theorem.
Quirori. Caposms eT(PSIs.

3.  When HK should be a subgroup of G if H and K
are subgroups of G? '
Huyw Ky Gen el gomsd eafleo auGurg HK

Gait 2 U @gewm@b?

W Bse Maths > Alebraic Shulie -7

Define a normal subgroup of G.

Gén @Quid 21" Gogsms euamrum.

Give an example of a group homomorphism.

@@ﬁ@éﬁ«@\&mmmnmn Cgssrrffggsgué;@ THSHESTL(H
LS.

If ¢:G—> G is homomorphism, then prove that
ple)=¢".

$:G>G  aearug Gewdwrpr Carisgsd erafed
g(e) =€ arem Himieys.

Write down all the elements of S, .
S, & eTeT 2 MILILSEMETU|D TSI

Write  down one subgroup of S, which is not

normal.

S, & Gprenwllon 2 L Gosms 6T (psis.

Give an example of division ring.

au@EU®B euanaTSH D@ THSHEETL{H Fanis.
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10.

11.

12.

13.

14.

Define an ideal in a ring.
QeSS EMnSens euan L.
Define a prime element in a Euclidean ring.

wéefliguer cuamenugsed usr 2 mlienu aleqwm.

List out all units of domain of Gausian integer

J Q).
sraflwen DFRsD J (I)-6T TOOT  HOEGHSHEMETL D

TIPS,
PART B — (5 x 5 = 25 marks)
Answer any FIVE questions.

Prove that Ha={xcGla=xmod H} forall aeG.

caowr acGégw, Ha={xeGla=xmod H} erar
Hyeys.

Prove that a homomorphism ¢ of G into G’ with

‘kernel K; is an isomorphism if and only if

K, ={e}.

Gl G &8 K, eem olsmeydr ¢ eem

Qeswéowrpr  Csrigsd Quédntpr  Carigsors
Qopsre, @Epstd WL GG K, =i} aar Hpa;s.
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15.

16.

17.

18.

Prove that every permutation is a product of
2-cycles.
coer auflengLrHppld 2-spdsaiiar QLmESED eran
- Bpeys.

If Ris a commutative ring with unit dement

whose only ideals are {O} and R itself, then prove
that R is a field,

DG 2 MILIL{L 6T uflordmy  weETHeL W eueneTwiLd
R an &iomsar {0} wppo R arafle R ererug) semd
aran Hlpieys.

Prove that M={f(x)eR|f(1/2)=0} is a maximal

ideal in the ring R of all the real-valued

contintous functions on the closed unit interval.

QR SIS P lg Ul G an_Geuaf W giemer
Quuwid ienw QgrLiréSlwimen gy sef e
GUENETWILD Rén BuQum &t

M={f(x)eR|f(1/2)=0} eran Ppioys.

Prove that every Euclidean ring is a principal

ideal ring.

T wpsatl g et QUEMETWI(LPLD (PSETELD
Smoeuearild erer Hlmies.
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19.

20.

21.

22.

23.

State and prove unique factorization theorem.

6Cy smaflurssed Ceppses aws Hpeys.
PART C — (3 x 10 = 30 marks)
Answer any THREE questions,

State and prove Lagranges theorem.

Qusrngs Coppsms oL Hpiays.

State and prove Sylow’s theorem on abelian
groups.

odluer Gosdharar @awGor Csppsms T(pS)
Hmoys. |

State and prove Cayley theorem.

Qe Ceppsms W Hpies.

If R is a commutative ring with unit element and
M is an ideal, then prove that M is a maximal

ideal if and only if R/M in a field.
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24.

ufiordy w6y LHMID BHDEG DIULLET  FnigW
cweerwd R e &row M eraflée M ereruigl BuGum
St <5 @GHETO, @mbsTd W GG0 R/M

sarom@L erear Himes. -

Prove that J(i) is a Eutlidean ring.

J() ereniigy WysefiquIeh eUEnaTLID GTEm Blmieys.
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