AD-1845

B.Sc. Part—1 (Semester—1V) Examination
MATHEMATICS

MODERN ALGEBRA GROUPSAND RINGS
Time: 3 Hourg| [Maximum Marks : 60

Note:— (1) Question No. 1 iscompulsory and attempt it once only.
(2) Solve one question from each unit.
1. Choosethe correct aternative (1 mark each) :
() LetGhbeagroupandletal Gif O(@) = 3then O(a?) isequd to-

@ O (b) 1
(c 2 (d 3
(i) Every subgroup of acyclic groupis:
(& Non-abelian (b) Cydic
(©) Cydlic but not abelian (d) Abdianbut not Cyclic
(i) A group having only improper norma subgroup iscaled :
(& A finitegroup (b) A permutation group
(c) A smplegroup (d) None of these
(iv) Theidentity dement of aquotient group G/H is:
@ G (b) H
(c) HIG (d GH
(v) iff ishomomorphism of agroup G onto G with kernd K then G'is:
(@ Isomorphicto G/K (b) Isomorphicto K/G
(c) Isomorphicto G (d) One-one homomorphism

(vi) A homomorphism of agroup into itsdf is:

(& A homomorphism (b) Anisomorphism
() Anendomorphism (d) None of these
(vii) The characteridtic of an integrd domainis:
(@ Evennumber (b) Odd number
(¢) _Prime number (d) Noneof these
(viii) Anintegrd domainis:
(@ Alwaysafidd (b) Never afidd
(c) Afiddwhenitisfinite (d) A fiddwhenitisinfinite
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(iX) A fied which contains no proper subfieldiscaled :

()
2. @
(b)
3.
(a)
(r)
4. (@
(b)
(©
5
(a)
()
6. (@
(b)
7. (p)
(a)
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(@ Primefidd (b) Subfidd

(c) Integrd domain (d) Divisonring

A ring which has only trivid ided iscaled :

(& PimeRing (b) Commutative Ring

(o) DivisonRing (d SmpleRing 10x1=10
UNIT—I

Show that if G isan abelian group then (ab)" = ab" " ab,T G& " integer n. 5

Define even permutation and for S={1,2, 3, .., 9} anda, b, T A (s), compute a*bawhere

a=(5,7,9andb=(1,2,3). 1+4

Prove that union of two subgroups is subgroup if oneis contained in the other. 4

Show that cube root of unity from an abelian group with respect to the usua multiplication of

numbers. 3

Show that if every ement of the group g isits own inverse then G is abdian. 3
UNITHI

Prove that the subgroup N of G isanorma subgroup of G if and only if each left coset of N in

Gisarightcoset of Nin G. 4

L G={1,-1,i,4} and N ={1, -1} Show tha N is norma subgroup of the multiplicative

group G. Find the quotient group G/N and find its identity. 4

Show that if G is an abelian then the quotient group is aso abelian. 2

Suppose that N and M are two normal subgroups of G and that N C M = {€}. Show that for

aynl Nml M,nm=mn. 4

Let H be asubgroup of G. If N(H) ={gT G |gHg* = H} then show that N(H) is subgroup

o G 4

Show that the intersection of two normal subgroups of G isanorma subgroup of G. 2
UNITHII

Define homomorphism. If f : G® G’ isahomomorphism then show thét :

0 f@=¢€
@ fo)=[f @ xT G

where e and € betheidentity in G and G' resp. 1+4
‘NM _ N
If M and N are normal subgroups of G then prove that BVE @N(;—M 5

Show thatif f : G® G ishomomorphism with kernd K, then K isnormd subgroup of G. 5
Let Gbeany group. gisafixeddementinG.Iff : G® G'definedby f (X) =gx g thenprove
that f isanisomorphism of G onto G. 5
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8 @

(b)
9. (M

@

10. ()
(b)

11. (p)

(@
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UNITHV
Define:
()  Integrd D omain
(i) Fedd
Provethat afidd isan integral domain but converseis not true.
Prove that the characteridtic of an integral domain is either zero or prime number. 5
Define:
(i) Ring with unity
(i)  Without zero divisor

(i)  Primefidd. 3

Prove that intersection of two subringsis a subring. 2

Prove that a non-empty subset K of afidd F, isasubfidd of Fif and only if x —y, xy* T K,

yr 0" xyl K. 5

UNIT-V
If Riscommuitative ring with unit ement whose only ided {0} & R then provethat Risafied.
5

If Uisanided of aring R then prove that R/U isaring. 5

If UandV areidedsof aring R then prove that

() UCVisanided of R

() UC Visthelargest ided thet is contained in both U and V. 5

Define:

() Maximad ided

(i)  Principd idedl

(i) Primelded. 3

If Uisanided of aring Rwithunity 1and 11 U provethat U =R. 2
3 25



