
AL,-104

B.Sc. (P.rt-II) Semestcr-Mramination

MATHEMATICS

(Modern Algebra Grcups ard RiDgE)

Papcr-VII
Time : Three Hoursl [Maximum Marks : 60

Note :-(l) Question No. I is compulsory and attempt at once only.

(2) Solve ONE question from each unit.

1- Choose the correct altematives (l mark each) : l0

(i) A nooempty subsct H of the group G is a subgroup of G if and only if a, b e H +
(a) (ab)' € H (b) ab' e H

(c) arb' e II (d) Nonc of thcsc

(ii) The product of two even permutation is :

(a) Odd (b) Evcn

(c) Bolh odd and even (d) None of these

(iii) If c is a finilc group and N is a normal subgroup of G, then O(G,N) is equal to :

(a) o(G) . o(N) (b) o(G) + o(N)

(c) o(G) / 0(N) (d) o(c) - o(N)

(iv) The subgoup N ol' G is a normal subgroup of G iff :

(a) gN + Ng for some g e G O) eN =NCforall g e G

(c) Ng: N for somc g e G (d) gN:N forall g eG
(v) Let (G, +) be a group. Then mapping { : G + G is homomorphism if:

(a) O(a + b) : +(a) + O(b) (b) O(a . b) - 0(a) . {(b)

/a)
(c) S(a b) O(a) {(b) (d) OlbJ - o(a)/O(b)
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(vi) If d be a homomorphism of group (i onto G' with Kemel K, then c' is :

(a) Isomorphic to G/K (b) lsomorphic to KrG

(c) Isomorphic to C (d) C)ne-one homomorphism

(vii) A division ng must contain at least :

(a) One element (b) Two elements

(c) Three clcmcnts (d) None of these

(viii) If in a ring R. xr : x v x e R: then R is :

(a) Comnrutative ring (b) Division ring

(c) Boolean ring (d) tung with unity

(ix) lfu is an idcal ofa ring R with unity I ard I € U then l

(a) U=. It (b) U+R
(c) U =. M (d) None of thesc

(x) A ring R has maximal ideals :

(a) If R is Iinitc

(b) If R is linite with at lcast 2 elcments

(c) Onl)'il R is finite

(d) None ol thcsc

UNIT-I
2. (c) Ii C is an ahelian tsroup. then provc that :

(ab)" = a'h" va, b E G and v integers n. 5

{b) Prove that intcrsection of any two subgroups of group is also a subgroup. 3

(c) Il'G is a group. then prove thal lor every a € (i, (a t) t = a. 2

l. (p) If G is a group in which (ab)i : ab'tbr three consccutive integers i for all a,beG
the[ prove that G is abelian. 4

(q) Prove thal every pemutation is a product of 2-cycles or transpositions. 4

(r) Prove thal lhc identity of a group (; is unique. 2
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4. (a)

UNIT-II
Prove that the subgroup N of G is a normal subgoup of c if and o y if each left coset

of N in G is a right coset of N in G 4

Let H be a subgroup of G lf N(H): {g e G / gHg'= H} then prove that N(H) is a

subg.roup of G 4

Show that if G is abelian, then the quotient group GAI is also abelian. 2

Let H be a subgroup of a group G Let for g e C1

cHg'={shC'/heH}
prove that gIIg ' is a subgroup of G 4

If G is a group and H is a subgroup of index 2 in G, prove that H is a no.mal subgroup

ofG 3

IfH is a subgroup of G and N is a llolmal subgroup of G then prove that H 
^ 

N is

a normal subgroup of H. 3

UNIT_III
lf { is a homomorphism o[ a group G inlo a group G'. then prove that :

(i) 0(e) = e'

(ii) 0(x r) -(Q(x))r vx € C

where e and e' are the unit elements of O and 0' respectivcly. 4

Prove that a homomorphism { of G into G' with Kemel K. is an isomerphism of G into

G' if and only if K. = {e}, where e = identity of G 3

Let N be a normal subgroup ofc Define the mapping 0 rG + G/N such that

0(x)=Nx,wx e G Then prove that O is a homomorphism ofG onto G/N. 3

If { be a homomorphism of G onto G' with Kernel K. Then plove that C/K::G'.
5

Let 0 be a homomorphism of G onto G' with Kemel K. Let N' be a normal subgroup

ofG'and N: {x e G / g(x) e N'}. then p.ove rhat 9=9. 5
NN'

(b)

5

(c)

(p)

6. (a)

(q)

G)

(b)

(c)

(q)

7. (p)
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8. (a)

o)

(c)

e. (p)

(q)

10. (a)

(b)

(c)

11. (p)

(q)

G)

4vox 35797 '1',]5

T'NIT-IV
Prove thal the set of units in a commutative ring with unity is a multiplicative abelian

group. 4

Let K bc a nonempty subset of a lield F. lhcn prove that K is a subfield ol l'ifand
only if x . y. xy I e K v x, y € K, y + 0. I
Define :

(i) Primc lield

(ii) fung with no zcro divisor. l+l
L€t R bc a ring with a unit element l, in which (abF = alb7,/ a, b € R. Prove that R
must be commutativc. 5

If R is a ring in which x' = x '+ x € R, then prove that R is a commutative ring of
charactcristic 2. 3+2

UNIT-V
lf U is an ideal of thc ring R, then prove that R{J is a ring. 4

Prcve that a homomorphism f of a ring R to a ring R' is an isomorphism itl'
Kerf = {0}. 4

Defrne :

(i) Trivial Ideals

(ii) Simplc Ring. 1+1

IfF is a field. then prove that its ooly ideals are {0} and F itself. 3

Lct R be a commutativc ring and P an ideal of R. Provc that the ring of residue classes

Rf is an integral domain iff P is a prime ideal. 5

If U is a lcft idcal of a ring R, then provc that U is a subring of R. 2
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