BSMAT - SN301
B.Sc. DEGREE EXAMINATION, MARCH-2023

(THIRD SEMESTER) (NEW REGULATION)
MATHEMATICS
Abstract Algebra
(w.e.f. 2020 -21 Admitted Batch)

Time : 3 Hours ‘ - Max. Marks : 75

SECTION - A - (3x5=125)

Answer any five questions. Each question carries five marks.

1. Inagroup G, if aeG then prove that o(a) = o(a™)
5505554500 G 6° ae G Hressin ‘a’easd o(a) = o(a") e sod

2. Find the order of each element of the group G = {{0, 1,
2.3, 4,9}, D .}

G={{0,1,2,3,4,5},® , } S50 S0t (B50r0L50 G0y,
BB SIS0, |

3. IfH and K are two subgroups of a group G, then prove
that HNK is also a subgroup of G.

H 550050 K &0 G 6° 8ot &880 @od HAK &y G &
A0 52595008 & TSR,
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4. Pro{re that every homomotphic image of an abelian
group is abelian.
SEOAHS ST &
T0S0G

5. Prove that every cyclic group is abelian.
55 Sah S50 DOAHS ST SO Arboised.

6. Show that every field is an integrél domain.
BEER50 2K TOY R0 & Hrsod.

7. Iffis a homomorphism of aring R into a ring R'. Then
show that-Kerf is an ideal of R. '

f: R — R’ Soah Strsee aog Kerf R S500708 estif oot
-;:’]P;x XELQ . . . .. ‘
8. Prove that the field has no zero divisors.
B0 Trisprasorh R dotih € Drhoisod.

S 5iS (50000 HDADS BBATH80 &

SECTION - B (5 x10 =50)
Answer all questions. Each question carries Ten marks.

9. a) Show that n" roots of unity form an abelian group
under multiplication,

1 GBoo¥ NS SoTere S8 Korseso A LIS SRRV oY
DR W0k, ‘ |
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b) Prove that a finite semi group (G, *) satisfying
cancellation laws is a group.
58208 eS0T (G, *) & T wroires Jeigos G el
 SSIRSE0 B0 W0 SR

10. a) Prove that a finite non-empty subset H of a group
G isa subgroup of G iff a, beH =abeH.
33P0 G Doty S0 ErRBS &s808 H, G 3%
m&m§w3§%§wgbma beH:>abeH

90 QBTG
‘ OR
b) State and prove Lagrange’s theorem for finite
groups.

500¢5 :Smm 2 §roEa woa":)& £5:5000 AET20806.

11. a) Define quotient group. Prove that the set G/H of
all cosets of H in G w.r.t coset multiplication is a
group.

Yy S8 AgDoS0d. M50 G & H @y, @:o&

385208500 508 G/H H:5°8a0e000 Kease8:500 csq)b&; RR00P00
BN SeS0s .
OR

b) State and prove the fundamental theorem of
homomorphism of groups.

RIT) DEFISED FPE0E SSosrdee wo@b& (@000
XIONOG
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12. a) State and prove Caylay’s theorem.
OR

b) Define cyclic group. Prove that the order of a cyclic
group is equal to the order of its generators.

qéommmsqm@mwéé@mmwa
T 2355 DT S SRS e 0.

13. a) Prove that every finite integral domain is a field.
2850008 JJ O (300 500 ergEoot rSod.
OR
b) Prove that every ideal of Z is a principal ideal.
Z G0 (50 esiSt50 2.5 (07 estSt0 e 157,

o0
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