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BSMAT-SN301
B.Sc. DEGREE EXAMINATION, JULY - 2022
MATHEMATICS
Abstract Algebra

(Semester-I1I) (New Regulation) (CBCS Pattern)

(w.e.f. 2020- 2021 Admitted Batch)

Time : 3Hours Max Marks : 75

SECTION-A (5% 5=125)
Answer any five questions. Each question carries five marks

1. IfGisanabeliangroup, then showthat (ab)? = anbn Va,beG

where n€z,
G 28 DOS05 n)éwaosﬁa’aoa 500051 NEZ oD

(ab)? = g Va,beG ©Q TSRHOG.
2. Inthe multiplicative group G = {1,—1,i,~i} ,find the order of the

each element.
easd ETesIHY G= { 1,-1,i,—i} SotDd, NS sVFPOBD
A0, SBEHB B0HGPROEDD.

3. Define normal subgroup. Prove that every subgroup of an abelian
group is normal.

D0 SHDBIIPETBND0 DS, DORBW, DDOOD®
DBAPERBNSE DB BDDBTPETBL IVOVJY O

QR oS0bk.

4. If fis homomorphism of a group G into group G'than show that
Kernel of fis normal sub-group of G.
55070552500 G $5008 55070552500 G’ 8 f e D5t

@008 [ s, 855 G &° egeow SHVBPEEDD O
5RO
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5. Show thatevery subgroup of acyclic group is cyclic.
25 SO FHRNTRETHID G, DD EBHOMTGIHN0 SBOHED
O RDOG.

6. Show thatevery field is an Integraldomain.
D8 FBED 258 PPGROY HIBTH OV TRDHOE.

7. IfFisa field, then prove that {0} and F are the only ideals of F.
© F 03 208{0}, Feo s 6t502,00 60 DERDH000.
8. - IfH isa subgroup of G then prove that H=H-!.Is converse true?
. GoTesres0 G 65 H 2ot S00a070a30s0 sond H=H"'ed
DBETDOTIOE. HHB,0HO D&BEDIDR?

SECTION-B (5%10=50)
Answer All questions. Each question carries ten marks.

9. a) IfG=Q-{l}and * is definedon G asa*b=atb+ab v
; a,b G, then show that (G *) is an abelian group. :
G=Q- {1} 87502550520 S5, B0 DO HEVS

‘G * o3 Ho8onid a*b = atbtab v abeG od

25, D00 (G *) BE DRVBOD T DHWOLD

5ok,
OR
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b) Define quotient group. Prove that the set G/H of all cosets

of Hin G w.r.t. coset multiplicationis a group.

DB LTI DB, DO 0. Hsosesresin G &5 H
G308, ©f HEDRBIO B8 G/H HepodRose
EDEISRED L3RR, DTN QDO TRHOE,

IfHand K are two subgroups of a grodp G, then show that
HUK is a subgroup of G iff either Hc K or K H.

H 00050 K en 055050555500 G 8 Sopsniesiesnen
@®0o0®, HUK &8 0505050500658 S9085070555850

ST BB DR DoHanEnw HeK e K H
DDFHOD.

10. a)

OR
b) Stateand prove Lagrange’s theorem for finite groups.
DOE DBaRTO D Sgeod DTROTR HHDOD 1
DBRDOTS0s.

11. a) IfM, Naretwonormal subgroups of G show thatM N N = {e}.

Then show that every element of M comments with every
element of N,

G. &% M, N e MNN = {e} ©dfootn eeo
E0EDIPEIEED @08 M 650 & suzeeso N 699
DB S0PEHNE8 HOTDOHED BHBOEB SSPH0E.

OR

b) Stateand prove fundamental theorem of homomorphism of |
groups. .
DBIPERLY DBERDEO D FPEE DSISTPHE

E{)m‘gomg DBDOD DETDOTI0E.
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12. a) Prove that a subgroup H ofa group G is a normal subgroup

of G iff the product of two right cosets of H in G is again a
right cosetof Hin G, '

- 2505009552500 G 8 65550505520 H 29002 0550705700
BDED BB LB D0 DOHDE0 OB Coth & %S

O30, 0200 Lo 55365 9t HBD t5TL)E0.
OR
b) Define cyclic group. State and prove Cayley’s theorem.

SEOWD HHORGRHNDL) DSHHD oo0s, O
RTROBHD DB, D0 DETIDOTHED.

13. a) Provethat 0\/5={a+b\/§/a,669} isa field.

02 = {a +b32/a,b ee} @masai'gpasan DS EOLD
SPRHOB.

OR
b) Showthata finite Integral domain is a field.

28 HOOB HRROE HUBHED FBBD @HBI0GD
SIRHOB. |

O O O
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