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AT-348
B.Sc. (Part—II) Semester—1V Examination
MATHEMATICS (NEW)
(Modern Algebra : Groups and Rings)
. Paper—VII
Time : Three Hours] [Maximum Marks : 60
Note :— (1) Question No. 1 is compulsory and attempt it once only.
(2) Solve ONE question from each unit.
1. Choose the correct alternative (1 mark each) :
(i) The identity permutation is :
(a) Even (by Odd
(¢) Evenand odd (d) None of these
(i) IfN is a normal subgroup of a finite group G, then O(G/N) is equal to :
(@) O(G) - O(N} (b) O(N) | O(G)
(c) O(G) | O(N) _ (d) None of these
(i) The producl of disjoint cycles 1s :
(a) Cyclic (b) Notcommutative
(c) Commutative (d) None of these
(iv) Let G be a group and let a € G; if O(a) = 3 then O(a') is ¢cqual to :
(@ 0 by 1
(c)y 2 _ d 3
(v) A homomorphism of a group into itself is :
(a) ahomomorphism (b) anisomorphism
(¢) anendomorphism {d) None of these
(V) Inring R, x*=xV x € RthenR is:
(a) Division ring (b) Boolean ring
(¢) Ring with unity (d) - Commutative ring
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(vily The ring M of 2 < 2 matrices 1s
{a) an integral domain {(b) not an integral domain
{¢) commutabve rng (d) None of these
iviit} An integral domain is -
{a) alwaysa heid (b) never a field
{c) afield wheit it is finite (d) Nong of these
{ix} A riug which has unly trivial ideal is called :
(a) asubrng (b} a proper ring
{c) asimple ring {d) None of these

e The miersceton o two right ideals of aring R 1s

ta) olefitdeal IR (b) arnghtideal ol R
{c) pothlest st right ideal of R {d) None of these 10
FINTT -1
f3.0 Towve thil e wroup € 5 aochian (T ab¥ = atbl Va, b e G 1
STy 22 d Sy oad 1 g be permutations on s given hy
| =5 1203 408
h s 2 e s 0y )
then prave that the product of permutations 1s not comrutative. 4
(¢} Prove that any cyclic group ts abelian. 3

3. (p) Show thal. a non-empty subset H of 2 group G is a subgroup of G iff :
M a be il =ah e H
A g e l:»ate . 4

(q) If H, and L are the subgroupls of group G then prove that H. ~ 11, s also a subgroup of G

3
(r3  Prove that the product of an even permutation and an odd permutation is odd. A
WS 2 fond
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4. (a) Show that if G is abelian, then the guotient group G/N s atso abelian, 15 1ts converse

true 7 Explain. 5

(b} IfHis asubgroup of G and N is a normal subgroup of (i then show that H A N is 2 Normal

subgroup of H. 3

5. {p) IfGisa finite group and I is a subgroup of G then prove that O(H) is a divizor of O(G),

4

{q) LetH be a subgroup of G IfN(I) = {g € G gHg ' =H}. Show that N(H) is a subgroup

of G 3

(r} Prove that N is a normal subgroup of G if and only if gNg' =N ¥ g ¢ G 3
UNTT—III

6. (a) Show thatany infinite cyclic group is isomorphic o the additive group of integers. 4

(b)y Let G be any group and p a tixed clement in G Define ¢ 0 G — G by (N} = gug

Prove that ¢ (s an 1somorphism of G onie G 4

{cy Let (G be g group ol non-zero real numbers vnder multiphication and ¢ @ G — G such that

$(x) = 2* ¥ x = (5 thep prove that ¢ 1s not a homemorphisn, 2

7. {p) If M.N are norma!l subgroups of (i, then prove that v = s . 5

: M N M

(q) Show that the mapping {': C ~» R detined by t{x * iy = x is a homomorphism of the additive

"~ group of complex numbers onlo the additive group of reai numbers and find the Kernel

of f. 5
UNIT—IV

8. (a) Prove that a ring R 1s commutative iff {(a + b} = a’ + 2ab + b’ 4

{b) Show that intersection of two subrings ol a ring 1s a subring. 3

{c) Let the characteristic of the ring R he 2 and let ab = ha ¥ a. b ¢ R. Then show that

{a+b)y=a"+b 3
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9. (p) Prove that every prime ficld of finite characteristics p > 0 is isomorphic to the field z .
4
(@) If R is aring with zero element 0, then for all a, b, ¢ € R. Prove that :
@ a0=0a=20
(i) (-a) (-b) = ab 4
(r) Prove that a field is an integral domain. 2
UNIT—V
10. (a) IfUand V are ideals of a ring R then prove that U V is the largest ideal that is contained
in both U and V. 5
{(b) In a principle ideal domain if p is prime and p | ab then prove that p |aor p ' b. 5
11. (p) If U is an ideal of the ring R, then prove that R/U is a ring. 5
() IfFisafield, then prove that its only ideals are {0} and F itself, 3
(r)  Define Maximal ideal. 2
UNW-—24751 4 | 525

www.sghbauonline.com


http://www.sgbauonline.com
http://www.sgbauonline.com

