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BSMAT-SN301
B.Sc. DEGREE EXAMINATION, DECEMBER - 2023
MATHEMATICS
Abstract Algebra
(Semester-IITI) (New Regulation)

(w.e.f. 2020-2021 Admitted Batch)
Time : 3 Hours Max. Marks : 75

SECTION-A (5 x 5=25)

Answer any FIVE questions. Each question carries 5 marks.

1. Prove that the Cancellation laws hold in a group.
28 WVBPDSENS? 52T & T2, 0TPe0 SOEIATID

DEPIOTIob.

2. Inagroup GifaeG, Then prove that o(a) =o(a™).
0s00sEw G &° ae G @@ 0(a) = o(a™ )@ DETH0TOs.

3. IfHisany subgroup of Group G, then prove H-' = H,
eo8 {00055 G 6% H ess0rau0esiesin wand H-' = H
0 OETRDOSO.

4. Prove thatany two left (right) cosets of a subgroup are either
disjoint or identical.

8ol @ER0EI0TPETOEND G308, Eb@m SOt DD (Kb s
ORBELT HODOSV T HETerTeD OD DERIOTOE.
S-1922 [1] [P.T.O.
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5. Prove that every homomorphic image of an abelian group is b)
abelian.
DBDOHS DeaTEIED DEDTETRDHE HIV0LB0 DBOADHS
2530705705500 @0 D00k

6. IfGisagroupand Hisasubgroup of index 2 in G then Prove 10. a)

that H is a normal subgroup of G.

G Bk, Dsageasesin dooy G &° H esrsnmasio, H
s, DeDE 2 @and G &° H oo S00s850sm5m0
8 <SPDO.

7. Prove that every cyclic group is an abelian group.

8 w800 DsreswEin HBOADS HETETEN BHBOLD b)
DERBoSobk.
8. Prove that the field has no zero divisons. 11. a)
BEpd8 (i, grasten SoBD) @ OERLOWS0E.
SECTION-B (5%10=50)

Answer All questions. Each question carries 10 marks.

9. a) Showthattheset Q* ofall positive rational numbers forms
anabelian group under the composition defined by ‘o’ such
thataob=ab/3,a,b € Q*. b)
£5%5 @850 Bog), D& Q' 0D ‘0’ HoBoba, b e
Q" ® aob=ab/3 o OGOV, Q" DBOADS DT
DO ERHOB,
OR
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Show that n" roots of unity form an abelian group under
multiplication.

1 CJ0%, & KoTere HELS (HEs0 LR, DBOODE
OENTETE0 DB TR0

Prove that the union of two subgroups of a group is a
subgroup if and only if one is contained in other.
28 DE0705505006° ot SRRSBIEEe Ha, TP HD,
& DBRLTRHNS? SDHVBTPEED SEBSY BB IE
2023 DODHEDED 28I ROSE RSP HHOINS D
<S7HOb.

OR
State and prove Lagrange’s theorem.
B0 LEPOTRR TR OO DUERDOOE.

If M, N are two normal subgroups of G such that
MANN = {e}. Then show that every element of M
commutes with every element of N.

G & M, N eo MnN = {e} ediy oty oo
SHDTIEIN @08 M 50 58 sneesin N 699

B8 HPBB0LSS HODOHEBD BHBOLD TieD0k.
OR
State and prove Fundamental theorem on Homomorphism
of groups.
DTSR Alns, @b(ﬁ&bé Dantzedmoe %mgom@
DHHDOD DTRROTIOE.
13] [P.T.O.
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12. a) Prove thatevery subgroup of Cyclic group is cyclic.
SSEA DVBIRERDED ABNE, DB BHVBITERDD
SSEAHEQ OETRRIOSO.

OR
b) State and prove Cayley’s theorem.

3019 QTR HHDOD OBETH0TIOk.

13. a) Prove thatthe characteristic of an integral domain is either
prime or zero.

255 PROB DHETEN GI0E, RGBS K0 Seo HTyewd
DO OIDDO DBTDOTIOL.
OR

b) Provethat 7 isaprincipalideal ring.
7, 58 D570 855, 500505300 O DERDO0,

v P O

S-1922 4]

G Scanned with OKEN Scanner



