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2

94 5’ 16 End Semester Examination(ESE) Time 3Hr

1830 Am T 1130pm,
Instructions for Student: 1) All Questions are compulsory.

2) Use non programmable calculator is allowed
Q.1 Choose correct alternative for the following questions (12) Marks CO

a) Statement] :Everynormalseries is a subnormalseries. 2 COl
Statement [I:Every subnormal series is a normal series .
Then, which of the following statement is correct ?
A)Only statement I is true. B)Only statement 11 is true
C)Both statement are true D)Both statement are false

b) LetG bea finite group. 2 COo2
Statement I :If Gisa p-group then |G| isa power of prime p.
Statement [I:If iG| isapowerof prime p then Gisap-group.

Then, which of the following statement is correct ?
A)Only statement I is true. B)Only statement Il is true

C)Both statement are true D)Both statement are false
©)  Letl,be the ideal generated by x*+3x°+2 and I, be the ideal Z o
X .4
generated by x*+1 in Q[x .If Iy =Q—I[—1andF2=9¥,
‘ 1 2
Then, which of the following statement is correct ?
A)F andF, are fields.
B) E, is afield, but F, is not a field.
C)F, is not a field while F, is a field.
D)Neither F, nor F, is a field.
d) Statement I: Hilbert basis theorem holds in Artinian rings. 2 Co4

Statement II: Hilbert basis theorem holds in Noetherian rings.

Then, which of the following statement is correct?

Page 1 of 4



02

03

b)

A)Iand Il both are correct  B) I and II both are incorrect
C) Only I is Correct D) Only 11 is Correct

Statement I: Maximal condition holds in Artinian rings. 2 CO4
Statement II: Maximal condition holds in Noetherian rings.

Statement III: Minimal condition holds in Artinian rings.

Statement I'V: Minimal condition holds in Noetherian rings.

Then, which of the following statement is correct?

A)Iand Il bothare correct B) II and Il both are correct

C)Iand IV both are correct D) III and IV both are correct
Statement I: Union of two submodule is again a submodule. 2 COs

Statement II: Intersection of two submodules is again a submodule
Then, which of the following statement is correct?

A)Iand II both are correct B) Iand II both are incorrect

C) Only 1 is Correct D) Only Il is Correct

Attempt any two of the following. (20 marks)

Let Hand K be subgroups of groupG. H and K" be normal subgroups 10 Col
of Hand K respectively. Then show that,

))H (HAK")is a normal subgroup of H' (HN K).

i) K (H" " K)is a normal subgroupof K’ (HHNK).

H'HNK) _ K'HNK) _ HNK

H'HAK)  K'HNK) HAK).HAK)

iif)

Let G bea finite group with |G| = p".m where p isa prime number and 10 CO2
p{ m.Then ,show that

7)G contains a subgroup of order p' foreachi,1<i<n
if) Every subgroup of order p' isa normal subgroup of a subgroup

of orderp™ for1 <i<n-I.

LetF beafield .Let f(x)=a0+a1x+a2x2 +oe +anx" and ety

g(0)=b, +b, x+bx 2+ +by x™ be two polynomials in Flx] with
an #0 and by, # 0 withm >0.Then,show that there are two polynomials
q(x)and r(x)in F[x] such that f(x)=q(x) g(x)+r(x) with deg r(x)<deg g(x).

These polynomial q(x) and r(x) are unique
Attempt any Two (16 marks)
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Q.4

Q-5

Q.6

b)

a)
b)

b)

c)
d)

a)

b)

d)

R[x] is a ring of polynomial over R. Show that R[x] is commutative
iff R is commutative.

Show that following statements are equivalent in R.

)R satisfies a.c.c for ideals(R is Noetherian ring)

ii)The maximum condition holds in R

iii)Every ideal in R is finitely generated

Show that homomorphic image of an R-module M is isomorphic with its

suitable quotient module.
Attempt any Two of the following. (12 marks)

Show that two subnormal series of a group G have isomorphic refinements.

Let G bea finite group. Then show that G is p-group iff|G] is a power
of prime p.
LetMbeany R-module. For any two submodules N, and N, of M,
Show that N, +N, is a submodule of M, containing N, and N, both.
Attempt any Three of the following. (12 marks)
Show that any two composition series of a group G are isomorphic.
Let G bea finite group with|G|=pq where pand q are distinct primes and p<q.
Thenshow that G containsa normal subgroup of order q
Show that any Artinian domain R is a field.
Let M be any R-module. Then, show that
1)0.m=0 for allmeM
i)r.0=0 foralireR
iii)(-r).m=(-rm)=r.(-m) for allreR 7
Attempt any Four of the following. (28 marks)
Let Gand G'be groupand let ¢:G — G',bean onto homomorphism.

G
Kerg’

State and prove Burnside theorem.

Then,show that G'=

Show that the following polnomialis irreducible over Q
D’ +x*2x-1e Z[x] , i) x"+x* +x?+x +1 e Z[x]

If R is Noetherian ring, then show that any homomorphic image of R is also
Noetherian

8 CO3
8 CO4
8 COs
6 CO1
6 Co2
6 CcOs5
4 CO1
4 Cco2
4 CO4
4 COs5
7 COl
7 co2
7 COo3
7 CO4
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e) LetA and B beR-submodulesof an R-module M. 7 80
| A+B B

~

AnB

Then show that
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