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PART A (10 x 2=20)

Answer any TEN questions.

1. Define Abelian group.
alenIWml UfllorBpId  @6vLD

2. Show that each element of a group G has unique inverse in G.
G.eteiB 2 (H &HVHHev @eItauTm 2 mIlsEGID @Crlwimm
CrToTm 2 Ml o e 6T HBIe|s.

3. If ¢ is a homomorphism of G into G,then prove that ¢(e) = & ,the

unit element of G.

¢ aeugk Gy G Qeaimhsid Qswesd gl safsd @(e) = &, G.a

SIVG 2 I 6160 HINIesH.

Define the Kernal of a group homomorphism.

QM GHVHIH6 OFUwIedL @LUILEMOUTET 2 I HHEned 6UeDFUIMI.

&

5. Let G beagroup and ¢ be an automorphism of G.If a € & is of
order o(a) = 0,then prove that o(¢(a)) = o(a)
G eeiugl @i @Geood PoBmid eeiug Gy GéHE CFasHgid
@uisoomprs GariTssen e, o(a) = 0,a € G aefled
o(¢(a)) = 0(@) aan Hmieis.

6. Define even permutation
UHIUIMI ST ML FLDEVSHEIT.

7. Define divison ring.

LE2glul QUeMENTUILD 6demTUImI.

8. State the Pigeon hole principle.
UBTe gnd Osmeiens e1(1HI%.

9. If Uisanideal of Rand 1 € U,prove that U = R,
R e &mob U i 1 € Usielev U = Retenr Blmies.

10. Define Maximal ideal of R.
R.e165i3 @@ euemenuidhadedt WOLOLUM FToHMS enFUIm].

11. State Fermat theorem.
Quirol. CaHrBmHMmeE 61(10SHIS.



12. Define homomorphism of a ring.
QUMEMULIS BT GFUIED GUILIEHIOMUI SIHTUINI.

PART B (2 x5=10)
Answer any TWO questions.
13. If G is a group then ¥ a,be G prove that
(i) (@)™t =a.
(i) (ab)*=b"1a™ 1
G sisiug @ @Gevid eadfled ¥ a,be G
(i) (@)™t =a.
(ii) (ab) "t =b"1a™ 1,
14. If H and K are subgroups of G then prove that HK is a subgroup of
G ifand only if HK=KH.
H woppib K etssitien G 61 2 I @evmicbsit etadlied HK etaiiigy G
o I @eoonsd QmbHTeo 1ol H6o HK=KH eier mipie)s.

15. Show that every permutation can be expressed as a product of
disjoint cycles.
@6uGeuT® auflend LOTBBHMSUID CUTH 2 BB FLpsosHerer
QUGBS IMTWBIHS (PIQUILD 6T6Id ST (Hb.
16. Prove that the homomorphism ¢ of R into R" is an isomorphism if
andonly if I{¢)=0.
¢ elelip QFwed @l Gevld R ed@mhbg R’ domen
mGamomTigwre Gmbsreo WLGOW [(g) = 0. a6l BHnes.

17. Show that a field is an integral domain.
H6TLD T 61601 DIJMIGLD 6160185 BT (Hb.

18. Show that v a e G,Ha = {x € G\, a = x mod H}.
VaeEGHa={xe G\ a=xmodH} een HmLl.

19. Show that the intersection of two normal subgroups of G is a normal
subgroup of G.
G ulssr @m Cpflwsy 2 I Gevmiseien Geul Bo @@ Gpfluisd
9 I @6VID 6T601& BT6urLil.

20. If U, v areidealsof R, let U + V = {u + v|u € U,v € V} then
prove that U + V" is also an ideal.
U, Veaeiiueney R,e &momser U +V ={ut+viue U,veV}
aieev U + Versugild @ SFTowr@d eler Bmie)s.

PART C (2 x 10=20)
Answer any TWO questions.

21. Let G be the set of all 2x2 matrices [: 2
numbers,such that ad- bc+0.Prove that G is an infinite non-abelian
group under multiplication.
ad- bc#0.a1amitd BLUBHSHME 2 DL DG 2K2

. fa b
@l666ﬂ856ﬂ[c d
GouICwientssT elllIOLmBEEeIeT S G er6iLg (pigeied
ufliorBpl Si6LeUTE GH6vld 6l HIBILT.

] where a,b,c,d are real

] o eiten wewild G eleiiss. @miE a,b,c,d srevrien

22. State and prove fundamental theorem of homomorphism.
CFwed QLU SgliienL. CHBBHMSH )l HBIe|H.
23. State and prove Cayley’s theorem.
OauIBsouien CaHBBHMB Fnpil HmIe)s.

24. Prove that a finite integral domain is a field.
WPYR6ITEN EUCEUT(H 6160 DTGP Q(H HEMDTGID 6160 [HBI6YsH.

25. Let R be a commutative ring with unit element whose only ideals are
(0) and R itself. Prove that R is a field.
QT VG 2wy Gerewi ufliorBp eueenuwid R 6160, DigHedt
gmo (0) wppid R eiefled R @ Hembd siev [BHlmieys.



