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Paper- IV:
<o 3 Hours
b - PART-A 8 x 4= 32 Marks)

swer any eight questions. que.

Note: A" :
1. Ina group G, show that inverse of an ele
2. ghow that U(14) =(3)=(5).

ks: 80

ent is always un!

4 3
Find the inverse of A 2[6 5] in the group GL(2,T7)-

in S, iff=(1354 2) then find B2
ghow that any finite cyclic group of 3
Let H be a sub group ofagroup Ganda,b € G. Show that aH = bgj < a
Show that every subgroup of an Abelian group is @ normal subgr hgﬁqomorphism-
Show that the mapping ¢: R* - R’ defined by ¢ () = |x| 1S 2
(Here R’ is the group of non-zero real numbers under multiplication- ek,
9. Let R bearing and a € R. Show that the set § = (x € Rlax =0} is@st i%eal o
10. If A and B are any two ideals of aring R, then show that AnB 1S also an

R.
11. Find all idempotent elements in the ring Zy.

12. Find-alt solutions of x> —6x+8= 0 in the ring Zs.
PART - B

order n is isomorphic 10 Ly -1p € H.

£0.N oose o=

Note: Answer all the questions. (4 x 12 = 48 Marks)
13. (a) Let G be a group and H be 2 non empty subset of G. The show that H is @

subgroup of G if and only ab-! € H whenever a,b € H.
(OR)
(b) (i) Show that every subgroup of a cyclic group is cyclic
(ii) Let G be a group and a € G. Then show that (a) = a1)

14. (a) Show that the disjoint cycles commute.
: (OR)
(b) Let ¢:G — G be an isomorphism. Then show that
(i) la] = |¢(a)| forall a € G.
(ii) G is Abelian if and only if G is Abelian.

15. (a) Determine all group homomorphisms from Z;, to Zs,.
(OR)
(b) State and prove the first isomorphism theorem on groups.

16. (a) Show that the ideal (x* + 1) is a maximal ideal in the ring R(x)
OR) :
(b) If 4, B are any two ideals in a ri (
is an ideal of R. ing R, thenshow that 4 + B = {a + bla € A,b € B}
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PART -

Note: Answer any eight questions.

: . with de 0N,
1. Show that the set of all 2x2 matrices mx multiwon'
2 Q(rationals) is a non-abelian group under

#ion modulo 10
2. Find the order of all elements of Z1o under addit Tpd

'3, Show that U(8) is not a cyclic group.

- ess
4. Suppose a = [ e 5] and B = [ ; are two permutations. Then expr

21354 54 190
apB as disjoint cyclic form. <l
5. Define a coset and write a@ its properties.
6. Suppose Gis a ﬁnit’iu nd let a G. Then prove that a G=e.

7. Prove that the ce}tre Z(G) of group is always normal.
8. Define @d give an example of a commutative ring without unity.

% ring of Gaussian integers Z(i) ={a+bi / a,b € Z) is an integral domain.

9. sn@
10. Defin€fdeal and mention the ideals of R.

/‘ 11.Show that the ideal <x*+1> is not prime in Z2[x].

12. Determine all ring homorphisms for Z12 to Zso.

PART-B

Note: Answer all the questions. (4 x 12 = 48 Marks)

13.(a) Suppose H is a non-empty finite subset of 3 group G, If H is closed under the

operation of G, then prove that H is g subgroup of G,
OR)

(b) State and prove fundamental theorem of cyclic groups.



normal subgroup of G. Then prove
der the operation (aH)(bH; abH

e

the characterlstlé of%m integ

ng of R. T rove that the set
perations (s+A)+ +A) = s+t+A an
ideal of Rg# : .
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Subject: Mathematics
Paper - IV : Algebra

[ime: 2 Hours Max. Marks: 80
PART - A
Note: Answer any five questions. (5 x 4 = 20 Marks)
-

4

1 Show thatthe set {0,1,2,3} is not a group under multiplication modulo 4
2 Find the order of all elements in U(15) under multipication modulo 15.
3 Find the number of generators of the set Zs. : '

4 Show thatthe symmetric group Ss is non-abelian.

5 Suppose G=83 and H={(1), (13)} then find the right cos’%\of Hin G.
6 Prove thata group of prime order is cyclic.

7 Prove that every subgroup of an abelian group is nopmal.
8 Define ring and give an example of a non-commutative ring with unity.
9 Show that Zkﬁi la+bV2/a,bezlisan in‘g@!omain.

10 Define the terms ideal and principal ideal. %

11 Show thatthe ideal <x* +1>is maximal in Bfx].

12 Define Ring Homomorphism and Ring Isomorphism.

i3

N S PART-B
Note: Answer any three questions. (3 x 20 = 60 Marks)

13 Prove that center of a groupis a subgroup of G.

14 Prove that every sub group of a cyclic group is cyclic.

H

15 State arlg pfb.ve Cayley's theorem.

16 State anqi,ﬁ'TOQ/e Lagrange’s theorem.
L2)

N
17 State aNd prove first Isomorphism theorem.

18 Prove that every finite integral domain is a field. Give an example of an infinite
integral domain that is not a field.

19 Suppose R is a ring and let A be a subring of R. Then prove that the set of cosets

{r+AlreR} is a ring under the operations (s+A)+(t+A)=s+t+A and (s+A) (t+A)=
if and only if A is an ideal of R. (S+A) (t+A)=st+A

20 Suppose R is a commutative ring with unity and Iet A be an ideal of R. Then
prove that R/A is an integral domain if and only if A is prime ideal.

ddekdk
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Max. Marks: 80
PART - A (5 x 4 = 20 Marks)

(Short Answer Type)

Note : Answer any FIVE of the following questions.
1 Prove that the set

GL(Z.R)={[Z 2] /a, b,c,deR, ad-bc;to}

Is @ non abelian group with respect to matrix multiplication. t v

t of G.
Let Gbe agroup and H be a nonempty subse
‘/Z lfabe H ¥a,beHanda'eH v a € H then prove that H

"_3/ State and prove Lagrange’s theorem. P
47 A subgroup H of G is normal in G if and ow x'cHV¥xEH
.X\/ Prove that the characteristic of an int@

6 Let RIx] denotes the set of al

I polynomia®with real coefficients and let A denote the
Subset of ajj Polynomials with stant term 0 then prov.
andA=<yx>,

e that A is an ideal of R [x]

subgroup of G.

in is either zero or prime.

7 _Let4 be a ring homo IS ffom a ring R to g fing S then Ker ¢ ={reR / o) =0}
is an ideai of R

8 IfDisan integral,domai then prove that D[x] is an integral domain.
PART -B (4x15=¢gp Marks)
(Essay Answer Type)
Note: Answer ALL from the questions.
9 (s @ subgroup of g cyclic group is cycli
army™Subg '

C more over if |< @>|=n then the order of
a divisor of n and for each
group < a > pag exactly o

Positive divisor k of n, the
Ne subgroup of order K Namely <g >
OR

!
has order %ifn >1.
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