
B,Sc. (Part-II) Semester-Mxamination
MATHf,MATICS

Paper-VlI
(Modcrn Algebra Groups and Rings)

Time : Three Hours]

Notc :-(l ) Qucstion No. I is compulsory and attempt it orce on1y.

(2) Solve ONE question from each unit.

1. Choose the correct alternativc (1 mark each) :

(i) A group having only improper normal sub$oup is called
(a) a finite group

(c) a simple group

(ii) Every subgroup ofa cyclic group is
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(a) non abelian

(c) cyclic but not abelian

(iii) The identity permutation is

(a) even

(c) even and odd

(iv) Let G be a group. Then (ab)r is equal to
(a) a'b'
(c) (baf r

(v) A homomorphism oI a group into itself is
(a) a homomorphism

(c) an endomorphism

(vi) An integral domain has at least

(a) One elemenl

(c) Three element

(vii) If in aring R, x2 = x V x € R, then R is
(a) Comnlutative ring

(c) tsoolean ring

(viii) A ficld which contains no proper sublield is called

(a) Sub field

(c) Integral dornain

(i, The intersection of two left ideals of a ring R is

(a) left ideal ofR
(c) both (a) and (b)

(x) The characteristic ofa[ integra] domain is :

(a) even number

(c) prime nurnber

(b) a permutation goup
(d) None ofthese

O) clclic
(d) ab€lian but not cyclic

(b) odd

(d) even or odd

(b) b ral

(d) None ofthese

ft) an isomorphism

(d) None ofthese

(b) Two element

(d) None of these

(b) Dvision ring

(d) Rine with nnity

(b) Pnme field

(d) Division ring

o)
(d)

o)
(d)

right ideal ofR
None of these

odd number

None ofthese .
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(a)

o)

(c)

(r)

UNTT-I

Prove that the set G = { 1, w' W'?} is a gloup w.r.t. multiplication

Prove that every subgtouP ofa cyclic goup is cyclic.

4

4

2
l
2

2

ltf r=f r 2 3)onae=f
\r r 2/ \

then prove that tg * g.f.

l (p) Let G be a group. Prove that a non-empty subsct H ofG is a subgroup ofG iff
a.b€H+a.brEH. 4

(q) Find whether the following permutations are even or odd : 4

(, (
I
12345
31524

t?3456
364152(ii) e

Defirp: 2

(i) Cyclic group

(ii) Order ofan elemenl ofa group.

UNIT-II
IfH is a subgroup of a group G, then prove that any two right (left) cosets ofH in G are
eithcr identical or disjoim. 5

Prove that N is a normal subgroup ofG ifand only ifgNgj -N V g e G 5

Show that ifc is abelian, then the quotient group GN is also abelian. 3

Let H be a subgroup ofG and N(H) = {C € c lgHg'' = H}. Show that H is normal in
GifiN(H):G 4

Prove that the intersection oft*'o normal subgroups ofa group is a rlolmal subgoup ofc

TINIT-III
If { is a homomorphism of G into G' with Kemel K, then prove that K is a normal subgroup
ofG 4

If { is homomorphism of a group G into a group G', then prove that :

(i) { (e) = e'and
(ii) d(x'')=(S(x))'v x e G

where e and 9' are id€ltities of G and C' respectively. 3

Let G be a group of real numbers under additio[ and 0 : G -+ G such thal
0(x) = l3x V x € Cr, theD plove that S is homomorphism. 3

If{ is homomorphism of G onto G'with Kemel K, then prove that G/K e G'. 5

Define :

(i) flomomorphimr

(ii) Kernel of hoEomorphism.

Prove that an) Kemel is non-€mpry. 2+3

4. (a)

5

(b)

(p)

(q)

(r)

(b)

(c)

6. (a)

7 (p)

(s)
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8. (a)

(b)

G)

9. (p)

(q)

10. (a)

(b)

(c)

ll (P)

(q)

TJNIT_W

Prove that the intersection of any family of subrings of a ring R is a sub ring of R. 3

If inaringR, xr=x V x E R. then show that R is commutative 4

Let the characteristic of the ring R be 2 and lct ab : ba V a, b e R then show that
(a+b)?= a2+b,. 3

Pmve that Prime field ofcharacteristic zero is isomorphic to the field Q ofrational numbers.
5

Let R be a ring with a unit element, l, in which (ab)2 = 6?b1 V a, b e R. Then plove that
R is commutative. 5

UNIT-V
IfU is an ideal ofa ring R with unity I and t € U, then prove that U = R. 2

IfR is a commutative ring with a unit element and M is an ideal ofR, thcn prove that M
is a Maximal ideal of R iffRlM is a field. 5

Let R be a commutative ring wifh unity. Then plove that every maximal ideal ofR is a prime
ideal. 3

tfU is an ideal of ring R, then prove that RIU is a homomoryhic image ofR. 4

Let M be the ring of mat ces of order 2 over the field R of real numbers and

b

00{l
la,beR . Prove that U is a right ideal ofM but U is not left ideal. 3

(r) Let U = ( lgn I n € z) be an ideal of the ring of integers Z and V be an ideal of Z with
U c V c Z. Thco prove that V = U orv = Z. 3
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