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B.A/B.Sc. (Part-III) EXAMINATION, 2021

(Common The faculties of Arts and Science)
(Also Common with Subsidiary Paper of B.A./B.Sc. (Hons.) Part-IIT)
(Three-Year Scheme of 10+2+3 Pattern) '

MATHEMATICS-I
(Algebra)

B.A / B.Sc. (Pt. III)

Maximum Marks : 40 For Science
53 For Arts

Time Allowed : Three Houvs
50 For Old Selection Science

No supplementary answer book will be given to any candidate. Hence the candidates should write the

answers precisely in the main answer book only.

All the parts of one question should be answerd at one place in the answer book. One complete question
should not be answerd at different places in the answer book. '
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Write your roll number on question paper before start writing answer of questions

v & IR foed ¥ @ -1 WA TR v fafau

Attempt FIVE questions in all, selecting atleast one question from each unit,

v 3§ A 9 Q FH T ¥ H 99 FA gL g qre w9l F I Jfw
Unit-I / §6T3- 1

Let G be a group and a’=e; VaeG. Then show that G is an abelian group.
T G T TYE ¢ 3R atze; vacG @ foE FICF G T smacht wyg 2

Define the cyclic group. Prove that every cyclic group is abelian but the converse is not always
(3, 4)
PiT.O.

1. @ (1, 1.6)

(b)

true.
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(c) Prove that the necessary and sufficient condition for a non-empty subset H of a finite group

G to be a subgroup is that a, b eh = abeH. (4,5)

faz Fifwe i fFeh <ifim o 6 1 98 ot weag H w6 TR &M afy ol P Al
a, b eH = abeH.

2. (a) Prove that the order of any integral power of an element of a group can never exceed the
order of the element. (2.8, 3.5)

frg #if fF W & e smga & e wa A Fie e @t Ffz Il 7@ B R
(b)  Prove that the set An of all even permutations of degreenisa group of order % (2.7, 3.5)

ﬁ:aﬁﬁﬂqﬁﬁnaﬂﬁ&;wmmﬁmwAnww%ﬁmwm%%1

(c) Prove that the order of every element of finite group is a divisor of the order of the group.
' (2.7, 3.5

faz Fife fe vfifin o & Tos @Td N T TR F I F g9 o
Unit-II / 313~

(a) If fis a homomorphism of a group G to a group G' with kemel K, then prove that K is a

subgroup of G. htips://www.uoronline.com (2.6, 3.5)
I f9F GR G' W & WU & &g &9 ¢, at g ity fF f sfe Kagg g#
STETE B |

(b) State and prove Cayley's theorem. - (2.7, 3.6)
Fa v F e 0 g fog Fiw

(¢) Let Pn be the symmetric group on n symbols. Then prove that A, the group of even
permutations is a normal subgroup of Pn. (2.7, 3.5)
wm,nnﬁmmﬁaw%aﬁmaﬁmﬁ?mmﬁmwm,pﬂmﬁm
IYEE B

4. (a) Iffis a homomorphism of a group G onto a group G' and if the order of a G is finite, then

prove that O(fla)) divides Q(a). (2.6, 3.5)

R TF G G'W T Tt 2 3k afk aeG R = ofifig 3 7a fag =i
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(b} Let H is the only subgroup of finite order n in the finite group G. Prove that H is s normal

subgroup. (2.7,3.5)
7 5 R o G @ Baw HE o ik iz F ST ¥ fag wif s Hus R
I 2
(c) State and prove fundamental theorem on Homomorphism. (2.7, 3.6)
TR 1 Fersa WA ®1 FeR w6 g fEw wie
Unit-II1 / FeRi3- 111
(a) Prove that the ring (Zp, +p, °p) is an integral domain if and only if p is prime. (4,5.3)
fog R 5 9em (Zp, +p, °p) UF qkE W & A S daw Al p HAe B
(b) Let R be aring. Show that S=[xeR : xy=yx; VyeR} is a subring of R. (4, 5.3)
o f& RO& ET?RI 2| f9g ®IST S=(xeR : xy= yx; VyeR| 964 R 1 IUaci4 2
4, 5.3)

6. (a) Prove that every finite integral domain is a field.
fag #ifsq & yds ofifie quiels s T &3 2 2

b
(b) Prove that the mapping ¢ :(— M, difined by ¢(a+ib)=[ ab a] is an isomorphism of the

ring (¢, +, .°) in to a ring (M, +, .°) (4,5.3)

fag ®ifo & wfafaTo ¢ (- M,, S ¢(a+ib)=[_ab :]ETH Rfim &, 70 dae (, +3) 9
T W (M, +;.) T 21
Unit-IV / SE-IV
7. (a) Prove that a commutative ring with unity is a field if it has no proper ideal. | (4,56.3)
fag ifr T TF FAEFMT T ao@ ©F &7 o ¥ afk sewt Sfaa e 1 e

(b) Prove that an ideal of a commutative ring R with unity is maximal I and only if the quotient
ring R/1 is a field. 4, 5.3)
mmﬁmmﬁﬁﬁHWRﬁﬁmlwmm%qﬁﬁ(
Faa 4% fawm ed RITE & 2
8. (a) Prove thatevery ideall in the ring Z of integers is a principal ideal. (4, 5.3)
fag Ffae fF quis] &1 96[ (2 +,.) T & ToRTEs §)
(b) Prove that the union of two subspaces W, and W, of a vector space Vis a subspace if and only
ifeither W, =c W,or W,c W,
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Unit-V/3&E-V
9. (a) Prove that the linear span L(S) of subset S of a vector space V(F) is the smallest subspace of
V(F) containing S. (4,5.3)
fag wifwe 5 fedht i Tafe V(F) & ITeqe S #1 T W fawgfd L(S), S H srafde F1
TN VE gEan IuaEte )
(b) Prove that every finite dimensional vector space has a basis. (4,5.3)
fag FfT 5 Tow TR fam o af A @ T SR g R
10. (a) Let V(F)is a vector space and S={v,, v, -, v,] is a subset of same non zero vectors of V. Then
prove that S is linearly dependent if and only if some of elements of S can be expressed as a
linear combination of the others. (4, 5.3)
afk V(F) T i gt & 7o S=lv,, v, -, v,) W YR A w o svege € @ e
Hfre fF S TF T W ¢ 9 oK Faw 9k S F HO EFEl F I TH IGFA F TF W
d9g # e foran o1 w1
(b) IfS and T are finite dimensional subspace of a vector space. Then prove that
dim (S) + dim (T) = dim (S+T) + dim (SN T)
oy Sua T feet wfew wwfe VE ofifia forita swwmfiear @, @ fag Fifa &
fam (8) + fam () = fam (S+D +Tamn (SN T)
kgt kb ok
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