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IV Semester B.Sc. Honours in Mathematics Degree
{(CBCSS - Supplementary/Improvement) Examination, Aprii 2023
(2017 — 2020 Admissions)

BHM 402 : ADVANCED ABSTRACT ALGEBRA

Time : 3 Hours Max. Marks : 60
SECTION -~ A
Answer any 4 questions out of 5 questicns. Each guestion carries 1 mark.  (4x1=4)
1. Let @ : G — G’ be a homomorphism of groups. Define Ker(®),
2. Define inner automarphism of 2 group G.

3. Is the map @ - % — %, with ®{x) = 2x for x £ 7 is a ring homomorphism ?
Justify.

4. Find the characteristic of the ring Z, x %,
5. Find the product of the polynomials f(x) = 4x — 5 and g(x} = 2x* — 4x + 2 in Z,[x].
SECTION - B
Answer any 6 questions out of 8 guestions. Each duestion carries 2 maiks. {6x2=12)
6. State and prove Theorem of Lagrange.
7. Find all left cosets of the subgroup 3Z of Z.,
8. Prove that a factor group of a eyclic group is cyalic.
9. Compute the factor group (7, x Z)/{{0, 2)}.
10. Let G be a group. Define Z{G) and prove that Z{G) is a normal subgroup of G.

ii, For inegers rand s with ged (r, s) = 1, prove that the nngs 4 and £ x /., are
iIsomaorphic.
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12. Show that 2'72'2 — 1 is not divisible by 11.

d Jaluation homomorphism. Compute
13. Let @, 7y ix] - %, bethe evaluatio
)

Dlx + 2X] {x% — 3x% + 3)L.

14, Verify whether f(x) = «3 4 3x + 2 ig irreducible OVer Zs.

SECTION-C

i i . {8x4=32
Answer any 8 guestions out of 12 questions. Each guestion carmes 4 marks. (8x )

where ris the ainder

Z 7, giv ) = ¢, where 1 is the rema

15. Let ybe the natural map of Z into Z, given by r’(_“)_rJ e s &
given by the division algorithm when m 18 divided by . <
homomorphism.

g that
16. Let @ : G -» G' be a group homomaorphism and let H = Ker{®). Then prove Iha

x e Gj@elx) = ®(a)} s the left coset aH of H.
{ ! Cgefl v a ~ b ifand on
17. LetH be a supgroup of G. Prove that the reration ~ definedbya~npira ¥
' i a~'p ¢ H is an equivalence relation on G.

G if it G/M is simpie.
18. Prove that M is & maximal normal subgroup of G if and only if G/M is siMP

24 o 1 Voo,
15, Prove the faisity of the converse O the theorem of Lagrange
b

sei of all commutators aba-'b'fora, be G

roup. Prove that the ‘
el i 4 mutator subgroup) of G.

generates & subgroup C (the com
51 Solve the cquation x* — 5% + 6 = QinZ,,
52 Prove that every field is an integral domain.

03, State and prove Euler's theoreni.

tn Zeros
24. Prove that a nonzero polynomial f{x) Fix] of degree a can have atmos

in a field F.
o5, Prove that (2 is nota rational number.
t f(x) be of degree 5 or 3. Prove that f(x} is reducible over

2. Let fix} = Flxlandle '
£ it and only if it has a zero In F:
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SECTION-D

Answer any 2 questions out of 4 questions. Each guestion carries 6 marks. {(2x6=12)

27. Letd : G — G’ be a group homomorphism. If H is a subgroup of G then prove
that ®[H] is a subgroup of G’.

28. Let H be a subgroup of G. Prove that H is normat if and only if
{(aH) (bH) = (ab)H, ¥a, b = G.

29. Let R be a ring with additive identity 0. Then fora, b = R, prove that

a) Da=a0=0,
b) a{-b) = {(-a2)b = ~{ab),
c) (—a){(-b) = ab.

30. State and prove the division algorithm for FIx.




